; €3e6dB>n6T6F{ 5gWD O1/ 02SE& PCT/ AU00/ 0078G GOOO0O Novel Genes and their use
in the nodul ati on of obesity, diabetes and energy inbal ance FI ELD OF THE

| NVENTI ON 5 sent i nvemni generally to nucleic acid

mol ecul es ewz’gﬁ’lof%gpr ot ei ns ﬂﬂmmmﬂmmmt h the nodul ati ;L#T%'%S’B‘&?ty,
di abet es and/ or netabolic energy.wxpl S. More particularly, the present
invention is directed to nucleic acid nol ecul es and the reconbi nant and
purified proteins encoded thereby and their use in therapeutic and 10

di agnostic protocols for conditions such as obesity, diabetes and energy
i mbal ance. The subj ect nucleic acid nolecules and proteins and their

derivati ves, hwave?)geggsi’mm@ilr 993.?“:,&&1@&31}.9&' of%gait,zgiaﬁaaésﬁnmagmnmmc@s are

proposed as thera c and di agnhostic agents for obesity, diabetes and
energy inbal ance. 15 BACKGROUND OF THE | NVENTI ON Bi bl i ographi c details of
the publications referred to by author in this specification are collected
at the end of the description. 20 The reference to any prior art in this
speci fi cat i oFIEEDQF THEINVENTIONNnot be taken as, an acknow edgenent or any
f or m of su%gestion that prior art forns part of the comron general

know edge i"n Australia. Obesity is defined as the pathol ogical condition of
i ncreased bogye pibent @iveitn ralatks igeneeilyitb aubit atio mickules efidodingtphteiasist ai ned

i mbal ance between energy intake and ener expenditure. The incidence of
this metabol F%?O‘a?%‘b?”&ér%‘q mogylajien of ppesity s Cﬁé’"&?ﬁ aﬁl‘%r}% meipbylic eper g%q?)“regagﬁﬁe

Aneri cans (Fkﬁg@ﬁlat‘?}, tRd predefPventibRgs Mrdfedi1d GhdQO6AA RlolRbRS hid/manount s to a
serious publfic health problemdue to the 3 0 increased risk of

conpl i cat i onsecombinantsind pprifies proteins gncaded theeeby and theis use iy therepaasic apdl cert ai n
types of neer r . i t i S

pat hol ogi g@l ﬁﬁgm{ﬁ%?g%?(%ﬂg&ég gogl)jigéﬁl %ﬁ&gﬁ%&g&?@ ﬁég%%&sogle?gﬁ'flwggﬁ&glﬁlgose
concent r at i osubjdct madteic acid eolestles and prodiens ahd theiriderivdtives homolbgh  cmalegds,

i ndi vidual s and), if not adequately controlled, |eads t he gnset o

conpl i cati ongh‘gzi?ﬁ'l equv ?ﬂ‘%ﬂﬁé&%‘)e"¥%ﬂ§|l’“}?8?ﬁd&rs éheéafi’ﬁ“tbceﬂ%pqtﬂ%ﬁngﬁm\%g%Foér

i nsuf fi ci encypesityp, dibtetes @ ereryy imibaPace? di abetes is highly prevalent in both
af fl uent and devel oping socieltes, with an estimted 5 preval ence rate of

5-10% in adult Anericans (Harris et al. 1998). The preval ence rates of both

obesity a R R@é ANIF DFSTARTNVRNTION | ncrease wor | dwi de (Bennet and
Magnus 198%; i%ouc‘%ar 1994, IIgpegal et al. 1998; Harris et al. 1998). In

Bibliographic details of the publications referred to by author in this specification are

collected at the end of the description.

20 The reference to any prior art in this specification is not, and should not be taken as, an
acknowledgement or any form of suggestion that prior art forms part of the common

general knowledge in Australia.

Obesity is defined as the pathological condition of increased body fat content and is

25 thought to result from the sustained imbalance between energy intake and energy
expenditure. The incidence of this metabolic disorder is high, affecting approximately
23% of adult Americans (Flegal e al. 1998).

The high incidence of obesity amounts to a serious public health problem due to the
30 increased risk of complications such as cardiovascular disease, type 2 diabetes and certain

types of cancer (Bouchard 1994). Type 2 diabetes may be defined as a pathological
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addition) certain ethnic (e.g. Native American) Australian Aborigines,

Paci fic Islanders) 10 and soci oeconom c groups (low incone) appear to be
parti cul arh’c\;1 susceptible to t he ‘onset of obesi ty and di abetes 6Z| mret et
al . 1995; FEPAQSY: al. 1998; Martikai nen and Marmot 1999CTUMIRE 4 .
1999). The public health inpacts of obesity and type 2 di abetes onset are
refl ected by the high cost burden inposed by these diseases. It has been
estimated that type 2 di abetes al one acxounts for 2-3 % of the total health
care budget in every country 15 worl dwi de (Jonsson 1998)) costing about
US$40 billion annually in the USA al one (Bouchard 1994). In addition, the

| ndi rect cosingreade 1h)bﬂﬁ)d%lt¢bﬁ3@ineﬁltx’@ﬁdrﬁ beﬁﬁa@&ﬁmﬂﬁty&ﬂ:vﬂspsﬁg obese, middle-
"disability-adjusted |ife-years"” (DALYs). In 1990, 97 m|lion DALYs were
| ost due to #8gAandividnalnande df nohadaquately cpitgelied, ’eab*éeuﬂieﬂsmg%@ﬂéﬁa&%%%%u al
econom ¢ bur gefiafess Al :ﬂtf%{lld?é’ dﬁ’éri{pﬁ@rﬁi Vasé\ﬂﬂ ihfudidiGie}! )l\stvlilfhoé&fit)l hgpedd OSE
rel ati onshi p between o esity an conplications such

car di ovascul dinbatéssie highlysprevalenp in thiatflventa@pd dexstopingsogiaiest yfpié ap eglimated es are

both systenic di.seas i11-def,i t] at hophysi ol ogy.
However , ?v%'ip&?lelfce%ﬁé’i\%ﬁg%em g@ﬁ@%@%@é{l&aﬁ%a@ﬁ%@i sease processes

i ncl udi ng the hypot hal anus, |iver and adi pose ti ssue. The hypot hal anus
plays a central 25 role in ener bal nce factors produced by and/ or
Bt ng-on 1 hERBAE A PARE SHECURGLOeBEra T e 2 e Gontyaettp Jereaes waHaRie
factors incl gi@ndaHa SRR @@4YBO&QMI1994 TQBYaN EEHEBRIBNHafrRGY Q). ,1998). In

nmel ani n-concentrati ng hor none, | eptin and many ot her proteins_ which affect

food intake #dditionpeeriaiethaic (2 8i Netiveriyariican, Avstialian Abergings oPaséficiislandgrs)
genetic al beé{ﬁtgggfagypgﬁ;grgﬁrﬁqlomﬂf(gﬁ@%ﬁgéﬁfo DA MRS sg gﬁﬁtﬂgkﬂ a;k%ngereergy

bal ance in 't S cou Ibute to t opnment o
obesi ty) andofsahesigrandrdidbetes (Zienet g2 al. 19995; blarniszet ab 1998, p@mmlmmmahe

175 the ontSoerign P14l ol Tt bR Benl pPac o BB AL BRAARR™ T2

of glucose Sil@rré\ﬂb%tddrbytth@hi@ﬁ)bm Biirdgn ifgaNby thedeatisthseon It lﬁs bben estiinpuet] deit
gl ucose fromthe |iver ("elevated h tic 3I ucose outBut "),is an early

pat hol ogi cal Y8 &dabptgs 9’!%‘3 EF@Q‘é‘lt%f?ﬁ@ o gf theforal ealih care pudgel i fyeryfQupEY, 5
withr edqudwsh&afd@reroﬁss% 19@84‘3&}%611% S50 URSacPbiRanhblIR iSih8USA S8R

contributor to the rise in ucose concentration which is
¢char act er i st {Bpuetard y$4) 2 Injpdgiléqne §1€ indiregtiefistsi of iypet2daheoy dave keep estimpajed or gan

dalt t h .t f | t
overal | Cvar i e, dsbli EBLA0NSeRE (ALYSD In 100, A SR RRPAER QLI D
the site of &wttosymrhdiebdisronsdte Sbrmdh}l)’, abgity smpdses zpsubnitanqmalecumgmbﬂrdmrved
inthe d | t fat, st
previ ousty.  HUhpol girfalanm il ardeh o ftreFr @ion PRt R by a8¥ R o

shown t hatzoacmgmemomfsuémtcafcﬁo\amlas dapesat afd fypeMdabepose ti ssue, which
factors may act to regul ate energy bal ance and ot her netabolic processes.
For exanple, leptinis secreted by adi pose tissue and is thought to act on

the 15 hypot f Bés?tgléﬁd Eﬁe@%ﬁlﬁ:ﬁés hragu %’sﬁﬁﬁc &@Qsés%ﬂ?ﬁs&ﬁﬁw&iﬁog@%@nd' ture
(Zhang et al. 19 is considered likely that other factors produced by

adi pocyt es nB%lthXQIOEY}eHOWGwI seyergl tls,sy@tl@m begn| ipapieateddy thediscagaproggpses
bal ance. 1n yof gﬁndg‘%ﬂé’hﬂﬁﬂﬁ&:ﬁuﬁ’ TiaE af] Sk (ke e b BPpdiitarld 45 A RnllRY ©

identified nov
25 role in energy balance and factors produced by and/or acting on the hypothalamus have

been extensively investigated. These factors include neuropeptide Y, corticotropin-
releasing factor, melanin-concentrating hormone, leptin and many other proteins which
affect food intake in experimental animal models. It has been proposed that genetic
alterations perturbing the metabolic pathways that regulate energy balance in the

30 hypothalamus could contribute to the development of obesity, and subsequently diabetes.



20 which are differentially expressed in association with obesity, diabetes
and energy netabolism The identification of these genes permts the
rational drugs for the nodul ation of the functig tivity of

t hese geneswé’g‘ﬁm?{% further identification of a range of 'H@?’L%"ﬁﬁ@(for use
in therapy, diagnosis ) antibody generation and nodul ati on of obesity,

di abetes or energy netabolism 25 SUMMARY OF THE | NVENTI ON The subj ect
specification contains nucl eotide and asino acid sequence information
prepared using the programe Patentln Version 2.0) presented herein after

t he 30 bibliography. Each nucl eotide or am no acid sequence is identified

i n the sequemnelivérsis ilmgglh)to 'ph? arslgﬂiﬁ’rchnx roledh carboliydrat® idtabolisa, o indsithle yonlyhe
sequence identifier ﬁ 01/.02560 PCT/ AUOO/ 00786 -4 < 210
> 2) etc). TRESPAMYPK! gt“%ﬁ%" ‘BPIOQB?f&er{E'é a)/glﬁA)’aJﬁ’r%'Fé’lf gluEese Pl °rag€t‘6)‘h§nf€l"§our ce
or gani sm f or oeget (F%HC|AQ@M1€R iPthe 3iifpii ?ucdsese&uemwear@lewﬂ@h ﬁéﬁaﬁei 5#%
information provided in the nuneric indicator fields < , > and
< 213 > , resopeut') isanearlnpethelogiral €vent én Giaidavelopment @fetmpe%é@het@eﬁ@d fogethero i n

t he speC|f|c ti g, v,

i cator i ot tendhEepRE siol dfons et e bt 40?2?5"%0%3“%‘?&5% - 1)
< 400 > 2) ebopd gmceserwm:egntraﬂomwmclsmqhmaesstmdf by pg i2udiabeSEQI dddiMio, 'the

provi ded befgre .th Thr.ou t this.specifi on _and t hy

i oh ol Tow Gt A0t et Gt AT PHEH pemeitbihi AR (R i sghetnc'
“conprise", gawdaly MriatibhOinsSvipichbdd energp BRendifiie. and "conprising”, wll be
understood to inply the inclusion of a stated integer or step or group of

i ntegers or steps but not the exclusion of any other integer or step or
group of it KQfpose ersuéfs%snteg??at%ﬁ)l?%@tfoﬂixe B&E' Bﬁ&&@ﬂ@ ?ﬁrﬁYﬁPBﬂgﬁﬁ‘xrﬂBR\éh gpgs an
i sol ated nuclerc acid nol ecul e or derivative, ogue or anal ogue

t her eof conpthegieveJopmeny of elssityizs quh:em@f@n@eﬁfahgozage cBmioemé thaaght tobea
sequence encodi n r aid
o ot el n wner SigtSuchBlOAS ifind reRaf et Bak Shod AR GRS lr ARGl ecllerd®, |
liver tissuefroin amh;msetxﬂne nwlhcsh facm;sanmhct () ﬂegwlateanérgﬁbzﬂanca(hnd\nmbhmetahsm:ect

of the present |nve[}l_go| OVI des. an 'ch# nucl ei ¢ 'hd go ecul e or

derivative, REIE¥Hy rd’?‘ £ %L%lsf?fé?tﬁ Pﬂ?? |tl§ﬁuﬁ§“%lsﬁ e8P Ao B uence
encodi ng ors ﬁﬂjﬂﬂlawﬁmttamauwfoad maaamcmehcrg expgdatii (szg a afleop¥it i ve,
honol ogue or_ninetjc of said prot wherein said nucleic acid nolecule is

di ff erent i al Itys egnsidered dikely hat other ?aﬂoésslﬂ'@d‘H‘Fd pgad ‘a?ﬁyFFélr%ay@GWQ’FbH’CiﬂB' asted
ani mals. 25 Eenﬁé!fh&h@'i-eglﬂﬁa&e&ﬁrg?fbaiahé‘e present invention provides an

i sol ated nucleic acid ecul e or derivative) honol ogue or anal ogue thereof
conprising a nucl eoti de sequence encodi ng, or a nucl eotide sequence

conpl enent ar 0 o ence

ubst ant 1 af 1 1 Eeltif Pk R VBRR o rs BT bfh BT

m netic 3Q@0t kaichate mffehauallygpxptesdcéaxshssaham with Ghesityyidiabetes andtemegy | east 10

conti guous arrHc{zll olism A d"f“he {&ent%{?:anon of these genes permits the rational design of drugs for the

modulation of the functional activity of these genes and the further identification of a range
of molecules for use in therapy, diagnosis, antibody generation and modulation of obesity,
diabetes or energy metabolism.

25
SUMMARY OF THE INVENTION

The subject specification contains nucleotide and amino acid sequence information
prepared using the programme PatentIn Version 2.0, presented herein after the
30 bibliography. Each nucleotide or amino acid sequence is identified in the sequence listing

by the numeric indicator <210> followed by the sequence identifier (e.g. <210>1,



WO 01/ 02560 -5 PCT/ AUOO/ 00786 Stilt another aspect of the present invention
contenpl ates an isolated nucleic acid nol ecul e or derivative, honol ogue or

anal ogue t hgpepfzs&oMPri sing a nucl eoti de sequence subst aptidooRs Set
forth in <400 > 1 or a derivative or honol ogue thereof, or capable of

hybridising to < 400 > 1 under |ow stringency conditions. Still yet another
aspect of the present invention contenplates a nucleic acid nolecule or a
derivative, honol ogue or anal ogue t her &of conprising a nucl eoti de sequence
substantially as set forth in < 400 > 1 or a derivative or honol ogue

t hereof or capable of hybridising to < 400 > 1 under | ow Stringency
condi ti ons aﬁ@lgﬁﬁcﬁ%ﬁ[ﬁﬁ&e@g‘hawpgﬁif%U%F&Dgéqa’é’i‘ﬁi’éwﬁﬂcﬁtﬂ@gﬁg%? ng to an

amino aci d sgguRak foreath ARlebiidd &t amifPstidscquiice BreSEAMRAOS At | east
about 45 % sim | arltgg@to at least 10 contiguous amno acids in < 400 > 2.

Yet still anpronided indherimesic indieatoyrfieldsnt21hwent21dn a¥nkehpr ataspectivelyic| ei ¢

aci d nol ecul NL LS i . t i set
Forth T <" ySuARE bl ffind 1 AUGREE, RireUdih RPN SERIRURAI A0U el by B0 P50
nucl ei ¢ acbdinforinetbonl provideddia mumatic idjcatoo firelkd 09409 >o rfollomet! by uke sepemen |
conprising a.,n epti de e codi or a cl eoti de, seque

coggl Ierr{en'? arve#@e‘é&ﬁhtﬁ@gl@' ::lge41 ‘@@&2&%@' rélgs(’:%’&fa%?f tﬁgs%%%s %{Bﬁ &' g’égﬁgnce
subst anti al | pp N@SIeprokided before tile Bnptes4 or a derivative, honol ogue or

m nmetic 20 thereof or having at |east about 45 %simlarity to at |east 10
contiguous amno acids in <400>4. Another further aspect of the present

i nvention COTHrEuERb@IES speciettidRl aad @fel thif®WRICK FRlo® urtless thedohtéR)reqiid®| ogue or
anal ogue thereof conprising a nucleotjde sequence substantially 25 as set

forth in d04gherwisg, the wardfeomprise!. ¢od variaHonsshdipsecampsiseso pd romprpiag wilbf
hybri di sing g rélgﬁdt% impHREc OB 5t d dAEEREYerSP AED bi @B of Phtbgers GIRbHET
further aspect o? t he prgsent I nvention contenplates a nucleit acid

nmol ecul e or kenottha ¢xglision ofimiysthee integeneratepgneroupef intgters ongienssi ng a

nucl eoti de sequence 30 substantially as set forth in < 400 > 3 or a
derivative or honol ogue thereof or capable of hybridising to < 400 > 3
under | ow st@neagpere gf the pristnt dnsnt@mcprovideshanesoloaionickiv aid maleculd® 01/ 025f 0

PCT/ Al TOO]lSOJCR; =v6 Egi (9 sgayence Cokres c%ndirin. to YUK m nqlcaci d ‘i‘f uence
set forth PnieRva: lomolggue orandiogpcthercol COpTispe p audeotids sequenss eheqqimg Moy i ¢y
to at |east cothpleaeniafiussequenoOereodifsaproteid 002 derivative, homologue or mimetic of

said protein wherein said nucleic acid molecule is differentially expressed in liver tissue of

obese animals compared to lean animals.

20 Another aspect of the present invention provides an isolated nucleic acid molecule or
derivative, homologue or analogue thereof comprising a nucleotide sequence encoding or
complementary to a sequence encoding a protein or a derivative, homologue or mimetic of
said protein wherein said nucleic acid molecule is differentially expressed in liver tissue of
fed animals compared to fasted animals.

25
Yet another aspect of the present invention provides an isolated nucleic acid molecule or
derivative, homologue or analogue thereof comprising a nucleotide sequence encoding, or
a nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in <400> 2 or a derivative, homologue or mimetic

30 thereof or having at least about 45% similarity to at least 10 contiguous amino acids in
<400>2.



5 Yet another further aspect of the present invention contenplates a

nucl eic acid nol ecul e conprising a sequence of nucleotides substantially as
set forth i{;v031@%90> 3. Still yet another further aspech, /LU‘;OQ&SQresent '
i nvention provides a nucleic acid nolecule or derivative, onn(ogue or

anal ogue t hereof conprising a nucleotide sequence encoding, or 10 a

nucl eoti de sequence conplenentary to a_nucl eoti de sequence encodi ng) an

am no aci d sequence substantially as sét forth in < 400 > 6 or a
derivative, honologue or mnetic thereof or having at |east about 45 %
simlarity tg at |east 10 contiquous am no acids in < 400 > 6. .15 Yet stil
Aot hor i  PF 200458 Bxpegiof EHRD TR BOETRUPh GRATRIASS A oA Shebie sei el aci o
nol ecul e or gederivatveV Romdlogie! SidiRIoghe RERIQOHPribiAL b 0ElcMtNBREGuEARI @
nucl eoti de sequence substantially as set forth in < 400 > 5 or a derivative
or honol oguesubptantially ps gat fertipiant 40053 1 g pderivativeRy homologue thersof; of sepable| by
stringency cAialddng < &R ANIAElowAMfiehe dondiiEner esent i nvent i on

contenpl ates "a nucleic acid nol ecul e or derivative, honol ogue or anal ogue

t hereof co#lprising a nucl eotide sequence substantially as set forth in <
400 > 5 or a ' | et -

nybri di si ng S & §het Spcle el BUER LherbpIRECP e EREAREITL e
an am no aci derivetipes horeologirerar apdoglientber¢af camprisimgronuddotides sequenae subsintidllyr t h i n
< 400 > 6 or_a s ence Vi N t. 25 | east .abo 45 % simlarity.t.o at
Teast 10 cont UBHL e el bty of oo R fheréo of eftable R hutnaifife
present i nveri400s 1G@0ErdoW | s@ingency cohdifichs andi@hidh Bidodesdneansifoniivid Sdqti¢hca
sequence of nucl eotjdes substantially as set,forb@ in <400 > 5. 30 Stil
yet anot hdP H¥fERNIIE 19 pbarping i SCqURRREIF fBTR B 5PYRS o AnERICRea%iEg &t

nol ecul e or gaf biout 5% sidk@RRy RO Ralti 1028 RABMEniRe Aa8S incoai 3i ng a

nucl eoti de sequence encodi ng, or Wo onzs~o pcTnmuoni on~s~ a nucl eoti de
sequence conpl enmentary to a nucl eoti de sequence encodi ng) an am no acid
sequence subgtaptiabthet Rpechsithé Prebdt inPerfioft CohtemSated a fudiGé hdidinb)eule hoMo!l ogue
or mmetic thereof or having at |east about 45 % simlarity to at |east 10
conti guous atrimpoisingiagequenpce<fmysigotidsy subptantialy peset fraiat<#0x he present
inventionlﬁontenplates a nucleic acid nolecul e or derivative, honol ogue or

anal ogue thereof conprising a nucleotide sequence substantially
A further aspect of the present invention provides a nucleic acid molecule or derivative,

homologue or analogue thereof comprising a nucleotide sequence encoding, or a
nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in <400>4 or a derivative, homologue or mimetic

20 thereof or having at least about 45% similarity to at least 10 contiguous amino acids in
<400>4.

Another further aspect of the present invention contemplates a nucleic acid molecule or
derivative, homologue or analogue thereof comprising a nucleotide sequence substantially
25 as set forth in <400>3 or a derivative or homologue thereof, or capable of hybridising to

< 400> 3 under low stringency conditions.

Still another further aspect of the present invention contemplates a nucleic acid molecule
or derivative, homologue or analogue thereof comprising a nucleotide sequence
30 substantially as set forth in <400>3 or a derivative or homologue thereof or capable of

hybridising to <400> 3 under low stringency conditions and which encodes an amino



as set forth in < 400 > 7 or a derivative or honol ogue thereof, or capable
of hybridising to < 400 > 7 under |ow stringency conditions. 10 A further
aspect of t ent invention contenplates a nucleic agj e or
derivati ve)‘bﬁg &S@gue or anal ogue thereof conprising a n?gﬂ/é‘gﬂ'@gwsequence
substantially as set forth in < 400 > 7 or a derivative, honol ogue or

m metic thereof or capable of hybridising to < 400 > 7 under |ow stringency
conditions and which encodes an ami no-b-S acid sequence corresponding to an
am no aci d sequence set forth in < 400 > 8 or a sequence having at | east
about 45 %simlarity to at |least 10 contiguous amno acids in < 400 > 8 .
Anot her f ur tdeel seqsqnee torodspdridengto @s amino avidesetjuenoe s fidrédninl ad@®>4 onucl ei ¢ aci d
nol ecul e 20 conpri sing a,seqguenc f. nucl eotides substantially ag set forth
oS00 o pedyaes Bevitk £ RS ispR B naphip ot oA 1B EBTiEiRNS Al efinor ov des
a nucl ei ¢ ackdogsl4ecul e or derivative, honol ogue or anal ogue thereof
conprising a nucl eotide sequence encodi ng, or a nucl eotide sequence
conplementary to a nucl eoti de sequence encodi ng) an am no acid 25 seguence
substanti ak| tnd : ' '

et ot hr R P aRE i e o Plsch Bl SHbRles o BRTBIAIERE |
cont i guous aempuisiagiagequence<af@@cigotides pubistantiallyrnesetffarth fre<488péct of t he
present invention contenplates a nucleic acid nolecule 30 or derivative)
honol ogue or anal ogue thereof conprising a nucl eotide sequence WO

01/ 02560 _g_StiiGEt AddiRbr GRriRo aspetrif alid praseny ingantidoe prdvides A nucleis aéidGnoledloOsr a

derivative oy hopol pgue thereof, or. capable of hybridjsing to < 400 > 9
under | ow st F‘N@}é"ﬁcg‘%ﬁ‘gﬂﬂetqr&ﬂ%l?g“?é'ﬂer Semerisipg a phelpotide sequencsrencoging, 0k s o nt

i nvent i on)¢hiRERlidd RIuéhcObsihfbfertdl o ARLAEIHIE s@uere@REIDYRYL i GmideCiER] ogue
or anal ogue thereof conprising a nucleotide sequence substantially as set

forth in < sequencosubslagtiafly s seaforiein RAMRHP 6Qne derivativertiomolege oegrimelic capabl e
of hybridi siifigtediGrhafiif arlesbe WsIiPhs % Lttnikdr Ex¥t FPOiERAS SmRh M ife N

fhie iy ol RS A

encodes an am no acl equence corresponding to an amno acid sequence set
forth in < 490800>6. or a sequence having at |east about 45 %simlarity to
at least 10 contiguous amno acids in 10 <400>6. Still yet another further
aspect of the present invention contenplates a nucleic acid nol ecule
conpri si ngs aye efill andtRerGhirtiivd aspeod dfdRsprasdns invertioa Icbitemplakea nbelgichcidn < 400 >
9.

, molecule or derivative, homologue or analogue thereof comprising a nucleotide sequence
substantially as set forth in <400> 5 or a derivative or homologue thereof, or capable of

hybridising to <400>5 under low stringency conditions.

20 Another aspect of the present invention contemplates a nucleic acid molecule or derivative,
homologue or analogue thereof comprising a nucleotide sequence substantially as set forth
in <400>5 or a derivative, homologue or mimetic thereof or capable of hybridising to
<400> 5 under low stringency conditions and which encodes an amino acid sequence
corresponding to an amino acid sequence set forth in <400> 6 or a sequence having at

25 least about 45% similarity to at least 10 contiguous amino acids in <400>6.

Yet another aspect of the present invention contemplates a nucleic acid molecule

comprising a sequence of nucleotides substantially as set forth in <400>5.

30 Still yet another aspect of the present invention provides a nucleic acid molecule or

derivative, homologue or analogue thereof comprising a nucleotide sequence encoding, or



15 Anot her aspect of the present invention contenplates a genomc nucleic
acid nol ecul e or derivative honol ogue or anal ogue thereof capable of

hybri di si ng < 0 > 1 or a derivative or honol ogue th | ow
stringency ‘cvtgﬁ‘&/i"%ﬁl%(gns at 42C. Yet another aspect of the g'fcgg'gtelﬁ)pﬂéj’ﬁéention

contenpl ates a genom c nucleic acid nolecule 20 or derivative honol ogue or
anal ogue thereof capable of hybridising to < 400 > 3 or a derivative or
honol ogue t hereof under |ow stringency7conditions at 42 C. Still another
aspect of the present invention contenplates a genom c nucleic acid

nmol ecul e or derivative honol ogue or anal ogue thereof capable of hybridising
to < 400 > 7a wcleati@Ssequerico aemplementarty dors nocjeaside lsequende egentiing, lanaménor dcichency
conditions at 42C. Still vet ot.her t _of, t.he. present i tiQ

cont enpl at esseﬂueé‘%f)“%stémh%%Iaéls%r}?a%tl’ ) %ﬁ@%%l%géjﬁ’ ;lbglrv?\/l? |°\1/$eg“ﬁ§}rlm ugﬁtﬁée] or

anal ogue t heheebf sraaaiagat lRhst Aydut H6%Ssimilaritp to<at468t 10 Gnegucds dminovaidsie or
honol ogue thereof under |ow stringency conditions. 30 WO 01/025Q0 -9

PCT/ Ai 100/ 0078#%&t anot her aspect of the present invention contenplates a
CDNA nucl ekc acid nol ecule or derivative, honologue or anal ogue thereof
capabl e of hybridising to < 400 > 9 or a derivative or honol ogue ther eof
under | ow stStillapethey aspeet®f theqesentgnyantion eputemplaisppuclaiecidmelesweiofe
sequence corfe. dj i b S of
nucl oot des SLVRLR: pfolEhebi dnyip bt} SEHEREE n6ATHIL Ridienl ESTART

anal ogue t hessaefforthdl sdi00g Toormasderizativede homglogue theteaf; ion gapableiof Aybridisingto< 400

> 1. In still other, aspect the nugl.eoti de sequence corresponding to B55
is a cDNA seﬁd@ﬂ%g “f6°r38ﬁﬁﬁfn§ﬂ‘f§ °8m§é%f[%nce of nucleotides as set forth in

< 400 > 3ior a derivative) honol ogue or anal ogue thereof including a
nucl eoti de sequence having simlarity to < 400 > 3. | et anot her aspect

t he nucl eot i H&THEHawseeT i MESBURYATHEN Foptemplateya a"%ﬁ\&iég’a&e%@r

derivative, homologue or analogue thereof comprising a nucleotide sequence substantially
as set forth in <400>7 or a derivative, homologue or mimetic thereof or capable of
hybridising to <400> 7 under low stringency conditions and which encodes an amino

15 acid sequence corresponding to an amino acid sequence set forth in <400>8 or a
sequence having at least about 45% similarity to at least 10 contiguous amino acids in
<400>8.

Another further aspect of the present invention contemplates a nucleic acid molecule

20 comprising a sequence of nucleotides substantially as set forth in <400>7.

In yet another further aspect, the present invention provides a nucleic acid molecule or
derivative, homologue or analogue thereof comprising a nucleotide sequence encoding, or
a nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid

25 sequence substantially as set forth in <400> 6 or a derivative, homologue or mimetic
thereof or having at least about 45% similarity to at least 10 contiguous amino acids in
<400>6.

Still another further aspect of the present invention contemplates a nucleic acid molecule

30 or derivative, homologue or analogue thereof comprising a nucleotide sequence



conprising a sequence of nucleotides as set forth in < 400 > 5 or a
derivative honol ogue 15 or anal ogue thereof including a nucleotide sequence
having si my,ghida¥eot © < 400 > 5. In still yet another aspgct,fdifo7asc! eotide
sequence corresponding to B55 is a genom c sequence conprising a sequence
of nucleotides as set forth in < 400 > 9 or a derivative honol ogue or

anal ogue thereof including a nucleotigg_sequence having simlarity to 20 <
400 > 9. In yet a further aspect of the nucl eotide sequence correspondi ng
to B60 is a cDNA sequence conprising a sequence of nucleotides as set forth
in < 400 > 7 V. e e a
nucl eot i de S%B%gﬁggf %fﬁhhﬁgld?@gﬁ7fgy?d&5@§ﬂ§%8g9$k¥ﬂggﬁ eff@g%lggqgf t he
nucl ei ¢ aci dhyrmhsmglt@ <Of00tHteumie e bostringeneyndonditioss. So i ncl udes a nucleic acid
nol ecul e capabl e of hybridising to a nucl eotide sequence as set forth in
any one or nore of < 400 > 1, < 400 > 3, <400 > 5, <400 > 7 or <400 > 9
under | ow stYéc@ﬂ&ﬂ&yfuﬁQerca@;Wét b1 RO resent Riv&aitidRh cyntethPlites i hilddE AGY miofecale oft 2C.
WO O1/025fi 0 -10 PCT/ Ai_ 100/ 0078C Anot her aspect of the present invention is
directed t& dhvatES) m@iowd{répﬁowﬂar&oéaompr&w& h@lqlqogfle %P@F’éﬁ‘}bﬁ'@%ﬁ*y (i) a
protein encodag i & RA0GL Gl dekiGave! FoniBRbehe bt Rihiicerd i efBlel of
differentially 5 expressed liver tissue of obese animals conpared to

| ean ani nmal shybridigingée |<v‘¥99i>\ﬁb“ndhbhb’l ﬁfgmen)cyamaqhaw@ndcwm@endewumpent or

m nmetic ther A a0l ecul e
whi ch nol ec %ﬁseg]’(égb% ?‘gfeg% ggpc;g‘ggrﬂ {raggglgﬁ (ﬁ]n&% s\g/efroﬂ%f F[ls ?u@ogf%l cged ani mal s
conpared t o s‘eqlmneﬁjhaezmgrmﬂeastmbou 446 simiarity &) atléash thaintiguos} aminal aoigs é

chem cal @i t or mnmetic thereof. (iii) B38, B55 or B60 or a
derlvatlv 3 T gue, anal ogue, chem cal equivalent or mnetic thereof. 15
(iv) a proteln having an am no aci d sequence substantially as set forth in

< 400 > 2 or_a . . N
Still yet another further aspect of the present invention contemplates a nucleic acid

molecule comprising a sequence of nucleotides substantially as set forth in <400>9.

15 Another aspect of the present invention contemplates a genomic nucleic acid molecule or
derivative homologue or analogue thereof capable of hybridising to <400>1 or a

derivative or homologue thereof under low stringency conditions at 42°C.

Yet another aspect of the present invention contemplates a genomic nucleic acid molecule
20 or derivative homologue or analogue thereof capable of hybridising to <400>3 or a

derivative or homologue thereof under low stringency conditions at 42°C.

Still another aspect of the present invention contemplates a genomic nucleic acid molecule
or derivative homologue or analogue thereof capable of hybridising to <400>7 or a

25 derivative or homologue thereof under low stringency conditions at 42°C.

Still yet another aspect of the present invention contemplates a genomic nucleic acid
molecule or derivative homologue or analogue thereof capable of hybridising to <400>5
or a derivative or homologue thereof under low stringency conditions.

30



derivative, honologue or mnetic thereof or a sequence having at | east
about 45 simlarity to at |east 10 contiguous amino acids in < 400 > 2 or a
derivative, ue, anal ogue, chem cal equivalent or mj i sai d '
protein. 20 \%mggagr otein having an am no acid sequence rsgu‘gz%@ﬁ/t"%?ly as
set forth in < 400 > 4 or a derivative, honol ogue or mnetic thereof or a
sequence having at |east about 45 simlarity to at |east 10 contiguous
amino acids in < 400 > 4 or a derivativ®; honol ogue, anal ogue, chenical

equi valent or mnetic of said protein. 25 (vi) a protein having an am no
aci d sequence substantially as set forth in < 400 > 6 or a derivative)

honol ogue or Yet ansther aspeet afdhe preseat insention centemplatag)a aDNAcausteicdsidimolggulepr
simlarity t . i i i [ s 400 r

der vat i ve, - gty ibnolhuf BE AR Bt PBELE By Al B 20 801 o
protein. 30 @enivativeaophatdbgueltbareofgnder lawisnmgacy dosdidersnce substantially as
set forth in < 400 > 8 or a derivative, honologue or mnetic thereof or a
sequence having at |east about 45 % WD 01/ 02560 PCT/ AUO0O/ 00786 -11
simlarity st naotheeasectltfie Gtlotigel dGerabtotespoiidity oB38 i¢HBDRASeqiiende
derivative, honol ogue, anal ogue chem cal equivalent or mnetic of said

protein. (vi FPmprsitg Hieguencen tiges ag sef ferth By <4B0 3d prafeEvaliyBshaumalognel y as

set_Torth i Nofadlfiug wkrédt il b RbickSeqlIABDLAM Aar) M QalgS>Hher eof ~or

a sequence encodi ng an amno a sequence having at [|east about 45 %
simlarity to at |least 10 contiguous amno acids in < 400 > 2 or a

derivative) ho nal enl ui val.ent m ¢ of said
protein. 10 |§@I %‘%&?@F‘ﬁ t@eﬁ%{gl 8@5%{/&%%#& qqreegélof%gglgst%%% F‘Fcagg@géssf%%f’feal |y
as set f oritohcomprisigg0Dsequéhce bf suctbetidesat ket €rihinraHO@HE oda dariedtiogUsonidiégueof or
a sequence encodjn n_am no acid sequence having at |east abqut .45 %
ittty ¢ 0 e BerepB it Be s e R s e e rataf g o, 23000 3,
derivative, honol ogue) anal ogue, chenical equivalent or minetic of said

protein. 15 {x) a protein encoded by a nucl eotide sequence substantially as
set forth inlnyeiguothermaspact the gusleatide sequence saespgudingfo s 8GN A spapense or a

sequence encoghiididh Ahdle BrARIARINADSA 14460 > 5% LeARRE hmoftiue

simlarity to 10 conti1guous amno acids in
derivatives boamlogyethereafimicluding a nublestideabqueges hasingsimidarity to <400> 5.

In still yet another aspect the nucleotide sequence corresponding to B5S is a genomic
sequence comprising a sequence of nucleotides as set forth in <400>9 or a derivative
homologue or analogue thereof including a nucleotide sequence having similarity to

20 <400>9.

In yet a further aspect of the nucleotide sequence corresponding to B60 is a cDNA
sequence comprising a sequence of nucleotides as set forth in <400> 7 or a derivative,
homologue or analogue thereof including a nucleotide sequence having similarity to

25 <400>7.

A derivative of the nucleic acid molecule of the present invention also includes a nucleic

acid molecule capable of hybridising to a nucleotide sequence as set forth in any one or

more of <400> 1, <400>3, <400>5, <400>7 or <400>9 under low stringency
30 conditions. Preferably, low stringency is at 42°C.



20 mnetic of said protein. (xi) a protein encoded by a nucl eoti de sequence
substantially as set forth in < 400 > 7 or a derivative) honol ogue or

anal ogue t a sequence encoding an amno acid seqyen i ng at

| east aboupﬁgggégﬁqnilarity to at | east 10 conti guous anino“é‘"@@%%s in <
400 > 8 or a derivative, honol ogue, anal ogue, chem cal equival ent or
mmetic of said protein. (xii) a protein encoded by a nucl eoti de sequence
substantially as set forth in < 400 >-90or a derivative) honol ogue or

anal ogue thereof or a sequence encoding an am no 30 aci d sequence havi ng at
| east about 45 % simlarity to at |east 10 contiguous an no WO 01/ 02560
-12 PCT/ AU0OADOthgsaspedt 9f therpresentGuvention isrdirgctgd ta anaiselated protsimsalepied fremabeogue)
chem cal equhyq%gg&m.%fninetic of said protein. (xiii) a protein encoded by
a nucleic aC|J nol ecdl’e capabl e of hybridising to the 5 nucl eoti de sequence
as set forth in < 400 > 1 or a derivative, honol ogue or anal ogue t hereof

under | ow stringency conditions and which encodes an.am no aci d.sequence
aubst ant 1 a1 ) g & towit propard F3Za At BT S e MBI Reici GiE Sl

m metic thereof oéxprédsediih Miderowsset Wmﬁnﬁlﬁddngﬁra{ttoh%&hhmpwa dériviftive,
simlarity to at |east 10 contiguous amno acids in < 400 > Z 10 (xiv) a
protein encoded bYorBolegre; enalogye, chemisakeqyivaleaberapimetiothersaby i di sing to t he
nucl eoti de sequence as set forth in < 400 > 3 or a derivative, honol ogue or
anal ogue t hereof under |ow stringency conditions and whi ch encodes an an no
aci d sequencéi)subs protein edogedaby sravel micidic agid moleodle whirhamolecudteis idiffarentially

honol ogue or 15 mnetic .thereof or anm no._acj eguence having, at | east
About 98- 9% si m | aPPrgRn e Bans or 2wl SoBirta AT HHEL Sfma or A9e i
(xv) a pratei n enkankeogusyalogué, chemicaléqilivatzhearthignetia fiebdog. of hybridising to
t he nucl eotide sequence as set forth in < 400 > 5 or a derivative,

honol ogue or 20 anal ogue thereof under |ow stringency conditions and which

encodes an aiino B8, B55 or B60 or a derivative, homologue, analogue, chemical equivalent or

mimetic thereof.

15 (iv)  aprotein having an amino acid sequence substantially as set forth in <400>2 or a
derivative, homologue or mimetic thereof or a sequence having at least about 45%
similarity to at least 10 contiguous amino acids in <400>2 or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.

20 (v) a protein having an amino acid sequence substantially as set forth in <400>4 or a
derivative, homologue or mimetic thereof or a sequence having at least about 45 %
similarity to at least 10 contiguous amino acids in <400>4 or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.

25 (vi) aprotein having an amino acid sequence substantially as set forth in <400>6 or a
derivative, homologue or mimetic thereof or a sequence having at least about 45%
similarity to at least 10 contiguous amino acids in <400> 6 or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.

30 (vii) a protein having an amino acid sequence substantially as set forth in <400>8 or a

derivative, homologue or mimetic thereof or a sequence having at least about 45%



sequence substantially as set forth in < 400 > 6 or a derivative, honol ogue
or mnetic thereof or an am no acid sequence having at |east about 45 %
simlarity ast 10 contiguous am no acids in < 40 (xvi) a
protein enc%@e@ﬁb@a nucl eic acid nol ecul e capabl e of hyg(rjlﬁalﬁ()solmﬁé%o t he
nucl eoti de sequence as set forth in < 400 > 7 or a derivative ) honol ogue
or anal ogue thereof under |ow stringency conditions and whi ch encodes an
am no aci d sequence substantially as séi/'forth in <400 > 8 or a
derivative, honol ogue or mnetic thereof or an am no acid sequence having
at | east about 45 %simlarit o 30 at |east, 10 c i guous, am no acids in
2 400 3 8 o oimEE SomshiG s enie sl £A0G> R 0EddriaiGoded by a
nucl ei c acid nol eggrdio é‘,pailbiogué?fchéﬁﬁbﬂieéﬁiﬁdléiﬁoi mithéiR dTldé—'lh?ﬁitéiﬁle sequence as
set forth in < 400 > or a derivative) honol ogue or anal ogue thereof under
| ow stringency conditions and which encodes an am no acid sequence
substanti al | %ifyS Pfbreliéulcbctby fhiflodicleflendd sfstintisiy et RAMTh QPO S

m netic thereof” or an am no aCi d sequenc aving at 1l east about 45 %
similaritySto at drealstivativechomdlogneos anabdgue thetsofier a sequente @ncedipg ap amino ) a
protein as defined.in of, r Sei () i3 A0 i mMeric
form 10 (xix) a aﬁfdosteg&ﬁx%gﬁﬁgﬁt rl]egg alg%[tgg?/" Sg%jé&rgﬁ Popé)riééair g)p‘lﬁgn%%ﬁ?g@%() XVil)

i n a heterodi nmeriazids dn 4002 qracdeaimitive nhoantiogne, alopesycheaties efjiealapent i ¢ and
prophyl actic uses of .BB%?} BS?.and B60 am no acid and nucleic acid

mol ecul es, in addPimelhot $9BE* 55 and B0 agonistic and ant agoni stic
agents. 15 The present invention contenplates a nethod of nodul ati ng
expression of B38, B55 and/or B60 in,a mammal, sai d net hg‘d conpri sin

cont act i ng%t HE® BIProwEnsedsd by ampeleRtids sequeras substantiallycas; sgfoshdn, ﬁt“oa? n
agent for a tinme @RdieHPARE, Koatslbguk P anafoghé ineteBNér 4 & b@k@%ﬂo@l‘h?hﬂ amino
downregul ate or otherw se nodul ate expression of B38, B55 and/or B60. 20
Anot her aspect ofacidfeqysnesshaying;ahleasiabeir 48 Griirailasityioca 1east 4 qeatgUSHS ABHQI at i ng
activity of B38, b iRRdbnt FH defivive Rintidge SAletl haficA QGRUAIN 09

adm nistering to sald subject a rmdu1 ating eg?”f:ectl ve anount an agent for
a tinme and under mimeti¢ of sfdsprotefif.i ci ent to i ncrease or decrease B38 ) B55
and/ or 86q5activity. 25 Still another aspect of the present invention
relates to"a nethod of treating a manmal suffering froma condition

char act eri se¢k) by apreteimrencwied bg wmptleotsic séquetdne sulisyantiallyoaseset farth ¢h &l3#00e2s5 and/ or
ener gy i nbal ance saidd .n@t hot?o cgnéori sirp?g) adgiier}:io (t)reargen Ilt(\pescaiigl manmal  an .
ef fective amunt Bf I§HVA&Foroloeus of prafosty therrafion a seguiencs PAGRAINg 4R AMMoe e ¢ o
modul ate the 30 exjdrseqienchavingB8 GastBbdut M9/ stimildsit toodt 1kl O con@gious amiiiodul at e
the activity of B38) . LB55 $n%/ or r{EGO., WO Evoszo -14 PCT/ AU0OQ/ Q0786 In :
anot her aspect t HS9S L SIAP ~ORT & flerigiive diomolague. fnglogns, ghemigyl eqyiaalenton o
manmal sufferi ng mhigRte af AicEaka. condi tion characteri sed by one or nore
synptons of obesity, anorexia, diabetes or energy inbal ance said nethod
conprising admnistering to said mammal an effective anmount of B38, B55
and/ or B60 0f)B38, prhiem éabsHe@ by BGicledtite 3EREMR sutkbRBAly asisBEfoRh §F &Aoo brvention -

contenpl ates a pharnaceutical " conposition )
or a derivative, homologue or analogue thereof or a sequence encoding an amino

acid sequence having at least about 45% similarity to at least 10 contiguous amino
25 acids in <400> 8 or a derivative, homologue, analogue, chemical equivalent or

mimetic of said protein.

(xii) a protein encoded by a nucleotide sequence substantially as set forth in <400>9
or a derivative, homologue or analogue thereof or a sequence encoding an amino

30 acid sequence having at least about 45% similarity to at least 10 contiguous amino



conprising a nodul ator of B38) B55 and/or B60 expression or B38, B55 and/or
BbO activity and one or nore pharnmaceutically acceptable carriers and/or
diluents . y¥@olmset another aspect the pharmaceutical cpapQsiokhbR

conpri ses 838) 855 and/ or B60 or B38, B55 and/or B60 or a derlvatlve

honol ogue, anal ogue, chenical equivalent or mnetic thereof and one or nore
pharmaceutical Iy acceptable carriers and/or diluents. Still another aspect
of the present invention is directed té2antibodies to B38, B55 and/or 15
B60 or B38, BSS and/or B60 including catalytic antibodies. Yet another
aspect of the present invention contenplates a nethod for detecting B38,

B55 and/ or B60 oracisisdn 58> her aderiiyentomologneaansiogugihemicakegpplenterom a

subj ect said net hgd, eanpLlis R)gegont acting said biological sanple with an
anti body specific ?‘(l)r 838l 0 B55 andl or B60 or B38, B55 and/or B60 nmRNA or

its derivatives or honologs for a tine and under conditions sufficient for
a conplex to te ods may be
particul arl y(’Ill ef uPr%P: gnr ér{&ﬁ&d}?ﬂrﬁ%@lﬁam@h@g&?{}pb% ﬁg' ldEF‘%Q ﬂ'

pr edi sposi t5i on t onueleetdd sejjuenbOdsset faythdn abid0es @ra dmeatg); horhalogue®e. WO
01/ 0251&) -15 BRI EF SCRI PT THE DRAW PCTI At JOO/ 0078G Figure 1 is
a schematic repre‘g’éﬁE 'é‘icgﬁ‘ﬁoé)‘?df%waﬁ‘ﬁ%nﬁcﬁoﬂgs %'I:fd’@ﬂévémg'fc“%‘gs f“h‘“f‘ﬂ‘ afidy gel |
sand rat (ISR, rrgaqmce fubdbta@ Dty a4 58 fortHMa US £00 X 2 br 28€HVALIVE RoMERIgRNGES Wer e
deduced 5 from 3, 5 and 8 expressed sequence tags (ESTs respectively. No

rat EST was found“Wﬁt‘EﬁheéW@F agamigg agjd segygnos: haY‘EéPb‘ﬁastg"t“ﬁ@ SHREATIEY tODashes
i ndi cat e honol ogyatq&sgmohmoﬁggﬁﬁgggds fandq4ppsyard sl ashes indicate a

deletion. Figure 2 is a graphical representation of the | evels of B55 gene
expressiontlin the liver and 10 adi pose tissue of fed and fasted animals of
groups A B I | Time PCR
of cDNA) rel Ft)rgt% tﬂﬁ n%ﬁ%gg)z%k@gglcﬁd\éﬁg@%é&iﬁ wﬁ%‘?ﬁmy@ﬁgﬁ?‘é ‘gﬂ‘?s a

graphi cal repr es enlcamlcterseqdenﬂﬁﬁ sgeforth @ 151468 Hi3aor ajderivitiye] honenlogrerosus body
ight with all | s I 0
nelght Wi th all L Rleut SORLOED 8laed oAb SRURRAOR) 18N8 BR0

gene expression in e nusc mal’s vers
insulin (bottom.seGeenee mbptmamﬁy(amsdtmﬁim 400> 4l ot ederivadet, hymblegie dii me PCR
of ¢ ' rl%l ative 19 tlE: mereo lcjvrs gﬁ grgn% ac1 E1"1re]1§"ce(havmg atnleast about 45% similarity to

at least 10 contiguous amino acids in <400>4.

(xv) aprotein encoded by a nucleic acid molecule capable of hybridising to the
nucleotide sequence as set forth in <400>5 or a derivative, homologue or
20 analogue thereof under low stringency conditions and which encodes an amino acid
sequence substantially as set forth in <400> 6 or a derivative, homologue or
mimetic thereof or an amino acid sequence having at least about 45% similarity to

at least 10 contiguous amino acids in <400>6.

25 (xvi) a protein encoded by a nucleic acid molecule capable of hybridising to the
nucleotide sequence as set forth in <400> 7 or a derivative, homologue or
analogue thereof under low stringency conditions and which encodes an amino acid
sequence substantially as set forth in <400> 8 or a derivative, homologue or
mimetic thereof or an amino acid sequence having at least about 45% similarity to

30 at least 10 contiguous amino acids in <400> 8.



Figure 4 is a graphical representation of B38 gene expression in the liver
versus body 20 weight with all aninmals together and in individual groups
(top) and B expression in the liver and adi pose ti s blood
triglyceride @\8’2 2. Gene expression |l evels were determ n'Z‘?iH ﬁ'&ééﬁ Ti me
PCR of cDNA, relative to the house-keeping gene p-actin. Figure 5is a
schematic representati on of the genom c_structure of the human B55 gene. 25 -
Figure 6 is a schematic representati orf 13f the human B55 gene <400>9 show ng
the transcription initiation and termnation sites and the intron/exon
boundari es. WO 01 /025 -16 DETAI LE SCRI PTI ON THE | NVENTI ON

PCTI Ai J00/ 008D ThB“}S‘F‘%B‘%eq &po%nm%saq@nﬁfe&@eama@&ofi ybridisipg ‘%ﬁet he
identification of pnaeie SRBRe Wbt forfl @ €ubd 2Bk idedivarive tRERREEE of N
association with obesity, di abetes and energy netabolism S Accordingly,
one aspect of theagslegye therqof peder loy stpngancy eenditions gyl whick) ewngd¢scinanzine acid

mol ecul e or deri vali g, JAIRLARNS s rpRRH QY6 >R W REVERIPEI RO be

nucl eoti de sequencél encoding o conpf)emant ary to a sequente en Gi ng a
protei n or sa deri mirhéeticaherbofrariao gménocacidsequence havingsatilasyabottei5i% simdladtytosai d
nucl ei ¢ acid nol ecgl e ﬁ differenti al lgd)é.e@@ﬁ? din 10 liver tissue of
obese ani mal' s conffafBh 't PAEUTNS AMHIPACKS 19 3 ther aspect) the present

i nvention provides an isolated nucleic acid nol ecule or derivative,

honol ogue or anal ogue 't hereof conprising a nucl eotide sequence encodi ng or
conpl enent ar {XVilH) #PEokiwahdelinghinany oge af parsaraphs (B fo &vibin ﬂ?ﬁf’t"i‘\?‘g‘?efh‘oﬁ?ﬂpogue
or mnetic of 15 said protein wherein said nucleic acid nolecule is
differentially expressed in liver tissue of fed animals conpared to fasted
ani mal s. THe (i na proteim as defingd ingisy 9ac ofpasagraphyd (D) o (vé) in ahstearodjmerie fmsense
but should be considered relative to the standard criteria for determ ning
obesity. Cenerally, for human 20 subjects the definition of obesity is BM
> 30 (Ri sk Fant presdit énvahtiomcenttMPRites Wierapesticaand fBephytactic ust9©66B38, B5S and B60

amino acid and nucleic acid molecules, in addition to B38, B55 and B60 agonistic and

antagonistic agents.

15
The present invention contemplates a method of modulating expression of B38, B55 and/or
B60 in a mammal, said method comprising contacting the B38, B55 and/or B60 gene with
an effective amount of an agent for a time and under conditions sufficient to upregulate,
downregulate or otherwise modulate expression of B38, B55 and/or B60.

20
Another aspect of the present invention contemplates a method of modulating activity of
B38, B55 and/or B60 in a subject, said method comprising administering to said subject a
modulating effective amount of an agent for a time and under conditions sufficient to
increase or decrease B38, B35 and/or B60 activity.

25
Still another aspect of the present invention relates to a method of treating a mammal
suffering from a condition characterised by one or more symptoms of obesity, anorexia,
diabetes and/or energy imbalance said method comprising administering to said mammal
an effectiye amount of an agent for a time and under conditions sufficient to modulate the

30 expression of B38, B55 and/or B60 or sufficient to modulate the activity of B38, B55
and/or B60.



The term "fasted" shoul d be understood to nean that an aninmal is deprived
of food. Preferably) the animal is fasted for at |east 24 hours. 25

Conveni ent lywe oBbhsgni Mal  nodel may be enpl oyed to study t /H{}%ﬁ.b-}ﬁlg()gy of
obese and lean animals. In particular, the present invention I's exenplified
usi ng the Psammonys obesus (the Israeli sand rat) an ani mal nodel of
dietary-induced obesity and NIDDM In_ijs natural desert habitat, an active
|ifestyle and saltbush diet ensure that it remains | ean 30 and

nor nogl ycem c (Shafrir and Gutman) 1993). However, in a |laboratory setting
on a diet of tfH}H 2 n
heal t hy), a Irnzai%ag{egbstpu‘mvm owﬁégﬂgémbﬁghl%%%‘ &%ﬁr%lgd/’ Oﬁgﬂg@{éaas'ﬁ%ﬁﬁ%ugf {J@ cal
responses ar Bomeaatiseafgondition eharaglerisadinvene dp m@awmt@mae@f Qbesity] @8#8xia,By t he

age of 16 we r

appr oxi mat el §1§%eﬁ%”?ﬁ:ﬁ?rgp%2@ 5 a%{BBI%ﬁd %‘%}&k@pﬁﬁ& agl gﬁiﬁ‘rira gacl) Bn to
devel op hypeefeictieemeunt bf B3, |B§mandigr Bé(eor Bgs) B S amHoraB60excessi ve ener gy

i ntake in the pat hophysi ol ogy of obesity 5 and NIDDM i n Psammonys obesus
(Collier et al, 1997a; Walder et al, 1997a). O her phenotypes found i ncl ude

hyperi nsul i nﬁlrunameﬂ s?bdtpﬂhéiﬁfé’séh,t 1dv8itﬂinrcﬁdteﬂbldté@§9hirﬁia@e’uﬁﬂélQomﬁ@itﬂihaCt s and
at her oscl erosi s ier et al) 1997a, nys obesus exhi bit a range

of bodywei gh%o"ﬁ’ﬁt&‘"ﬁladaﬁf‘“&“ﬂd’é 8 P 4‘\4@%369 eF‘E‘\?@F%‘ ‘\R/rﬁ3§h355b‘l‘qﬁl‘é°fel36@ont| nuous
curve that clasgy xncr&ﬁedmﬁépﬁa%a&a&éaﬁp AStep@biB CarrilrsHMARE affiRAK! ati ons )

i ncluding the inverted U 10 shaped relationshi p between bI ood gl ucose and
insulin levels knowmn as "Starling's curve of the pancreas"” (Barnett et al,

19943; DO OB ack i hepelnd Sk ifecFPERABERDY Lo 18219300 R} Bief GPONSC

of Psanmo besus et an | 0 study the etiology and
pat hophy5| ol B3 BSH aocﬂfesBé@/om@bri\damwhomaomamaéqgua,sqhem:cabchuwhhnmresent
vent i on B AR ThAt AR bR Gl Shledbshy TBLBEHIcGaRler il Bt

honol ogue or an reo rrsin sequence encodi ng, or
a nucl eoti de sequence conplenentary to a nucl eoti de sequence encodi ng, an

amno acid s uence substanti a as set . forth in <

Gor fvar i ve, “SIOhOIo0GE BP0 et settiREnton i dere fodgbad e B8 thadies o,
simlari tn5t96mr3ﬁa$t55aﬁh/spmlﬁa@aﬁg AIPG AkibelEes. N 20 <400>2. The term
"simlarity" as used herein includes exact identity between conpared
sequences at the nucleotide or amno acid level. Wiere there is
non-identi t yyatanbier é%[sl&lt 8Ptk ?Feséxﬁ%%ﬂtnon%ﬁi‘e}nﬁfateﬂ metdal fHP&‘eiecﬂh% B8s egwres

bet ween sequences whi ch resu ferent am no aci ds t hat are

nevert hel essandér 60 B38eBrandion &60 mRNAd 2 biolpgicak sampletfrore @ isehiest said
bi ochemi cal n?xgkﬂfwc%o i n%{%ﬂt%!g&?%w bfGHica Al Gich R LR 083[/ ﬂi%ﬂ’fi'c‘i{&nﬁést y at

t he am no aci evel”, I ncl udes "am no acl ds
never t hel @8sB¥eimsd{@BaOer B38| hB.‘iidmdtor BO0OMRNA Dr u::tlfurvall\)esfou hemologsafor a time

or cater. ¢ nanttbgnabroRg oAEky s FiByey o 0l BAEFRLERGR) ) Sty "SY o0

or at | east Sivh%etiiods thalpibgpaticularly useful for the diagnosis of the development of or

w

predisposition to obesity, anorexia, diabetes or energy imbalance.



WO 01/ 02560 -18 PCT/ AUOO/ 00786 More particularly, the present invention
contenpl ates an isolated nucleic acid nolecule or derivative, honol ogue or
anal ogue thgre nprising a nucl eoti de sequence substant | set
forth in < %)dﬂ&zs%gor a derivative or honol ogue ther eof)n%(lrﬁ‘&li"ég@%% of
hybridising to < 400 > 1 under |ow stringency conditions. 5 Reference
herein to a | ow stringency includes and enconpasses fromat |east about 0 %-
viv to at |east about 15 %v/v formanid¥-and fromat |east about 1 Mto at

| east about 2M salt for hybridisation, and at | east about 1Mto at |east
about 2M salt for washing conditions. Alternative stringency conditions may
be appli ed WBRIEFRESEBIRTION (FHTHE DBAWINGS0 stringency, which includes

and enconpasses from at | east about 16 %vlv to at | east about 30 %v/v
formam de and fromat |east about 0.5Mto at |east about 0.9M salt for

hybri di sati orEigitied isth stiaftic fdpedsénthlionMfitiee @iind eds teqalirdlof 859 id hialldradlior

washi ng condi ti ons hi gh stri encyé% whi ch i ncl udes and encongasses

from at | eastsa%@hzlsgg ngguse, Fat and himap - Mous, 3fand Juman, sequenceswesefieduged £ om
at |east abouyfonds0dMd @eﬁiresk&ﬁs%&ue%@@ﬁ?s gSS?EMr&%E&iv@@. N ra EBT ivfbis $&dridon. and

at least about 0.01Mto at |east about 0.15Msalt for washing conditions.
Stringency mashidhecoyersd theell and B neggionof Higorefeing dygshasdpdigase hemologistorthe Rabout
40C to about Pari i ’ . i.hgency conditions are at 42C. In
general , wasﬁ?‘ﬁ‘g ?eéalg%fr(’?%e@ s!u%‘t‘égglgﬁ“%lte ey o2 (G+ QO %[ 19] _ -12C
However, the Tm of a duplex DNA decreases by 1 Cwth every increase of 1 %
in the nunber,.of 20 m s hed based LT 0 et al 1973).. Preferably,
t he present iFIWEﬁ i"SA g&agﬁ‘{cén:ﬁ?rgieggaﬁgn ﬁﬁ%‘F i“ivésgfﬁgg ﬁﬂee?éeﬁeﬁs%lr)ne{h?j@w&g?i ve,
hogol ogue Folr aaipaéqubh&fdfffa{] sl fagaqimsls ﬂﬂg@uﬁNﬁJ Bahd de %ﬁléﬁ;g]l@ﬁicin levels
substantially as set forth in < 400 > 1 or a_derivative or honol ogue ,

t hereof or cafsshietergrinedyhyReat 'EF‘FFQP(S% ofcDING. wlative fo thy heyserksepiag B?‘Wg%?ﬁ%‘
conditions and which encodes an am no acid sequence corresponding to an

am no acid sequence set forth in < 400 > 2 or a sequence having at |east
about 45 si miflignre8yis a graphicalagpresenptionpf BélLigans cxnressionde thedivenversupdody 2.
More parti cul . i I QR: t i i .

ol ecui e com ey wih i g REaRk Rl AR £ AT aR IR BrEhfin
forth i n <1%4G@& mustle of fAMRACHINGRS@Isus PodPEEIgh AndGaDlia §®tiom) aend expressipact t he

present inventipon provides cleic | cule. or derivative, ho ogue
b “anal ogue. thshaife SRR agtal Rirks ACk PR PUE, HuffiB o R DGR RobEps 4001
nucl eoti de sagitence conpl enentary to a nucl eoti de sequence encodi ng, an

am no aci d sequence substantially as set forth in <400 > 4 or a

derivative) honologue or minetic 5 thereof or having at |east about 45 %
simlarity t Ti%’iﬁe WAS brapRicAGBIre@HAHSn SBIWeAE bfptession T i Iver MRER body

particul arl resent invention contenplates a nucleic acid nolecul e or

, 1he
derivati veZ,(fy NS HEBE tygth &ll gpimalitpesihes and, iy individualrgseupsi(tog) 2ndrBAS gene exrressiogience

substanti al | ¥e jiver and adipose tissue versus blood triglyceride levels. Gene expression levels were

’

determined by Real Time PCR of cDNA, relative to the house-keeping gene B-actin.

Figure 5 is a schematic representation of the genomic structure of the human B55 gene.
25
Figure 6 is a schematic representation of the human B55 gene <400>9 showing the

transcription initiation and termination sites and the intron/exon boundaries.



10 as set forth in < 400 > 3 or a derivative or honol ogue thereof, or
capabl e of hybridising to < 400 > 3 under |ow stringency conditions.
Preferably, the esent invention contenplates a nucleic i |ecul e or
derivati ve,wﬁgﬁ%%’gue or anal ogue thereof conprising a nd’?ﬁ’é‘g&“%g%sequence
substantially as set forth 15 in < 400 > 3 or a derivative or honol ogue
thereof or capable of hybridising to < 400 > 3 under | ow stringency

condi ti ons and whi ch encodes an ani no-d€id sequence corresponding to an

am no aci d sequence set forth in < 400 > 4 or a sequence having at | east
about 45 %simlarity to at |least 10 contiguous amno acids in < 400 > 4.
20 More partPMLEﬁDE%Rﬁmpﬂmgﬂm% enpl ates a nucleic acid

nol ecul e conprising a sequence of nucl eotides substantially as set forth in
< 400 > 3. In yet another aspect) the present invention provides a nucleic
aci d nol ecul heoprestet inverttion &, prédicavddo gupartpon the ileogficatiomel et genesprhich arg a
nucl eoti de seguence, encodi or .a 25.nucl eoti.de, sequence ¢c l.ementary to
a nucl eot i deglg%ffﬂgﬁyecxgﬁﬁsﬁg%h@s,socéﬁloﬁl’ﬁ"tt?@%gwdé‘%&fﬁé‘ﬂch%’lew&%%liﬂgi ly as set
forth in <5400 > 6 or a derivative) honol ogue or mnetic thereof or having
at |least about 45 %simlarity to at | east 10 cqnti guqus, am no agi ds in

<400>6. 30 MfEr agl’b’iE‘lﬂa&P‘W?%('thﬁB“ﬁ?’éé‘é"ﬁP“‘?“ergﬂ PSAR RAHELMAIelt 84 a nucl ei ¢

aci d nol ecul gioREule8F h&ataiiv&moh@@h@w&naé @@r&ﬂ@@mgﬁ%ﬁﬁﬁﬁu@m% juBficed

nucl eoti de sequence substanti al WO 01/ 025fi0 -2 / A TO0100786 as set

forth in < 4e@ogding opgorapleraentary ity g SSQYENasSARENMHEADTEISHY Uo¥ deriyativea bampplogus
hybri di si ng < >, i e .1 he
o osent i nverk et St il pHRHE kAl Sd hRREKH BORLIE | Wiferchiely Sufiotety i
honol ogue 16r lizanaisogwd obdse meinfalsccompared itm pamamimalseot | de sequence
substantially as set forth in < 400 > 5 or a derivative, honol ogue or

m nmetic thereof or capable of hybridising to < 400 > 5 under |ow stringency

condi ti ons afchnéthet AspetChe Peesarit imvEnfiéh BovidesSRONRNEE nEcdiE ASE aidticilg or0 an
am no acid sequence set forth in < 400 > 6 or a sequence having at | east
about 45 % sf§HvatYs, hpmelogug on anglogue teregheampiising avrlseHidgseauents,eneoding o 6

complementary to a sequence encoding a protein or a derivative, homologue or mimetic of
15 said protein wherein said nucleic acid molecule is differentially expressed in liver tissue of

fed animals compared to fasted animals.

The terms "lean” and "obese" are used in their most general sense but should be
considered relative to the standard criteria for determining obesity. Generally, for human

20 subjects the definition of obesity is BMI> 30 (Risk Factor Prevalence 1990; Waters and
Bennett, 1995).

The term "fasted" should be understood to mean that an animal is deprived of food.
Preferably, the animal is fasted for at least 24 hours.
25
Conveniently, an animal model may be employed to study the physiology of obese and
lean animals. In particular, the present invention is exemplified using the Psammomys
obesus (the Israeli sand rat) an animal model of dietary-induced obesity and NIDDM. In
its natural desert habitat, an active lifestyle and saltbush diet ensure that it remains lean
30 and normoglycemic (Shafrir and Gutman, 1993). However, in a laboratory setting on a

diet of ad libitum chow (on which many other animal species remain healthy), a range of



10 More particularly) the present invention contenplates a nucleic acid
mol ecul e conprising a sequence of nucleotides supbstantially as set forth in
< 400 > 5. not her aspect) the present invention p '&] nucleic
acid nol ecul'e %?ﬁsgrivative, 1 S honol ogue or anal ogue th%ﬁ%% %@gﬁ%rising a
nucl eoti de sequence encodi ng, or a nucl eotide sequence conplenentary to a
nucl eoti de sequence encodi ng, an am no aci d sequence substantially as set
forth in < 400 > 8 or a derivative, honblogue or nminetic thereof or having
at | east about 45 %simlarity to at |least 10 contiguous anm no acids in
<400>8. 20 More particularly, the present invention contenplates a nucleic
aci d nol ecul gathophjsiological resporisesase oegn éBarnethetadl,olPqda,tth Baeneft et abhpP9Bi By a

nucl eoti de seguenc ubst anti al.l t _f.or in <400 > 7 or.a derivative
o “honol ogue A8 8 WaBRE NS ¥ ¥ P el heldtns ol¥Staby sl ont,
stringency cahiéd dévelop. NIDDNr €ty Bypeyphagib anipfaBsgervn to de@idp Wpeghiteminp| at es a
nucl ei ¢ acid mol ecul e or derivative) honol ogue or anal ogue .t hereof

conpri si ng a Mghlishing the mpartance.of eXeAsuyeeneray| iptpke  thg pathgphysiology of ohssity. 7 or
a derivati ve ani NIBDMHEP I nribniyB bbéud (CNIRPEr &7 199 MaRIePEr 41y IUo78h. Shier t 0 <
400 > 7 under low stri ngency conditi ons and which encodes an am no acid
sequence 30 ®Ebenosdss frned include duypetinsylinemis, dydipifgnin; dmpairedfglicpse tolgranca00 > 8

or a seguenc i : . Yo1664% har .

cont i guaus. an ARl Shelok8 ey E ROt af 5O bECRlghidin? poait i 08 i o
parti cul ar | y)f bbdywsight emt blped/gintase andcipsmilimriptedst welicka forms k ebutinnousccunyd thatul e
conprising a sequence, of -nucleotides.substanti.ally as set farth in. < 400 >
2 Pn et Cansigy raepath s iRER LET i HibAepuRan BRuaEk b Daci o

ol ecul e 010 dedped adlatioRship bEroeed Blgotglacosatil @il 16y 1aivnGe MPailmigRGudve of
nucl eoti de sequence q:,ngodi n or_a nﬁcl eot i (fle segu,ence conplenentary to a
nucl eoti de s&RfRaneEasey E‘E}F%g’:alaws)éﬁi RV udrid thedistseqespriyafithe as set
forth in < 4QfemrfpicfessonStest Msdntbfys HBYSI! HEmEKke FhiRiehinddafioS@layQhe Navi ng
at |east about 45 ~ simlarity to at |east 10 contiguous amno acids in
<400>6. 10 MstHdognand pathophysjologyf obesity apd NIBDMht i on cont enpl ates a nucl eic
acid nol ecul e or derivative, honol ogue or anal ogue thereof conprising a
nucl eoti de sequence substantially as set forth in < 400 > 9 or a derivative
or honol oglfe Anbtheraspect of thegpesohtanehtitny pmovidesamigolated suel€il acid Snolevdleror| ow

stringency cgnditions. |S Preferabl the present invention contenplates a

ucl orc aei d SRRV mgloRgE bF SRR thereh EorBi i nisAfH ArdenpE Piile o

conpri si ng aanelestideiseguefciontpletnentabs tocdducRbiide sequehed edcoding, dnanfind@fid> 9 or

a derivative, honol ogue or mqrgrg%&l it her%of or capable of hybridising to <
t

400 > 9 undePequsiFesEPSARYat:3s P SrO0zrRdon e yali¥re HERIOBY efifmimstiaci d
sequence thereof or having at least about 45% similarity to at least 10 contiguous amino acids in
20 <400>2.

The term "similarity" as used herein includes exact identity between compared sequences
at the 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
25 that are nevertheless related to each other at the structural, functional, biochemical and/or
conformational levels. Where there is 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 levels. The percentage similarity may be
greater than 50% such as at least 70% or at least 80% or at least 90% or at least 95% or
30 higher.



20 corresponding to an am no acid sequence set forth in < 400 > 6 or a
sequence having at |east about 45 %simlarity to at |least 10 contiguous
anmi no aci dsyhh, 52500 > 6. More particularly, the present, éﬂXlﬁ(ﬂobﬁ _
contenpl ates a nuclelc acid nol ecul e conprising a sequencé 0 AUcP eot i des
substantially as set forth in < 400 > 9. 25 The nucleic acid nol ecul es
according to these aspects of the present invention correspond herein to
B38, B55 and B60. The expression pattE%QT of these genes has been
detcrmned, inter alia, to indicate an involvenent in the regulation of one

or nore of obe5| ty) d| abet es and/ or energy metabolism In addition to the

di ff erent i al Metegragicdiasly, B pEesant)inygatoncontepplites gn isolatedanucieiracid malegie 8% | ean
vs obese ani iRgiRDHorh&Bgies of Aidade Qa@feﬂﬂo‘ﬁl;ﬁ'f@ﬁl Y rﬂa@@tﬁeasxs@eaéessqbﬁasmaﬁﬁsed
in other tissues including, but in no way limted to) nuscle and

hypot hal anusas set fpgth @ <0860 orzxerigativago bomolpes trereel; eneapable of BdgidisBE30and
B60" in ital t It ood as a reference to the nucleic
aci d nol ecul gﬁ ?Ilgﬁzrl%rﬁg‘rggnrglgp%g ué‘fngBSS and B60" in non-italised text
shoul d be finderstood as a reference to the expression product. Mirine B38

conprises t m nqQ aci nce set forth.in < 40 2 and and e cDNA
ceqbence set KaraRRdE et o YRS et i oo S p RS AR D
sequence settofablchdt absut 45 %gﬂv Yorfhamiti¢ and ﬁoﬁﬂ%lkastamuamm t@ﬁ'ﬂcaﬁmbbbt iM salt 400 ;
3 , Human B55 caonprises the anm no i d uence ef rt n < 400 > 6 an
She CONA'seclEROBISaRoRn gre A v dsou o 3 okt e Abhnk Mecrhabihe SotRoarnan- Bos
i s provided ARerfiati¥@@tringéhcy Wfiditichs BRY b@@pmreumretrheesamrmcms fledi@guence set
forth in < 400 > 8 and the cDNA sequence set forth in < 400 > 7. The 10
nucl ei ¢ adf FUiRgeasy, vhishdpdndrs apbencompasses fromies Irast ghout KRN Yoat kagaboite of
deoxyri bonucigy szafamaﬁmaysxm fi5m @t iR HEE YR ot MastbBROSN sl RRGUENCE. A

genom ¢ sequence may al so conprise exons and introns. A‘genom c sequence
may al so i ncliybddisatiops andotdeastabgiitdh5Mrto et Inast aboghBOM saltyfor wgﬂhmssondltnorzshoul d

be under st ood ,@,a{t%ﬁét'}ﬁ ag%\glg(;ﬂlggﬁ&? HEJ‘En%oS Es?ésﬁq%&’aﬂ@is?&ﬂbu §‘17< ﬁzot% af

corresponds on e sequ nce runnin
transcri pti deast abdut 50% ovv firtnemide anmfromraarcssxrabcpm 0d1iM mramlewtdbart (s13M salt

Accordi ngl.y, 400 > e nce ot en nce enconpassed
by the pr ééeﬁqf Qf‘ﬁé P‘i’%ﬁniﬁ\?e%gﬁbor"f g'gﬁgit?ﬁ as é‘?glrlng?g e‘?ﬁ‘fz t han

t hat enconpasagitos. Bitihgeacy ﬁxay’lse:fléieﬂhfeﬂmsﬁll@iatra@blo@fbnﬁjetaﬁlré suchhe frgm about I
transcripti nat ite. For anple) it ma itiona

nont r ansl| at e‘g) éé&ﬁ éépguéﬂt‘&‘éla‘}%w&éfwgﬂé% m&%@ g’gﬁéicg angensr,al 20
down- st rearmﬁmghﬁcatrﬁm&t PL Logh. $1a0 A $G0P 3% 8] qubemmpackhed the
present invention contenplates a ugﬁnom c nucleic acid nolecule or

derivative hfrsluplsydNA dgmaqseﬁg*eYel witheyery: inptepiecofd% Hythe pemsr 9§ to < 400 >

1 or a dehkpV ; r nder | ow stringency conditions at
1 o e hb ViY@ h & baB QA R YWD & 9673).

I

Preferably, the present invention contemplates a nucleic acid molecule or a derivative,
homologue or analogue thereof comprising a nucleotide sequence substantially as set forth
in <400>1 or a derivative or homologue thereof or capable of hybridising to <400>1
25 under low stringency conditions and which encodes an amino acid sequence corresponding
to an amino acid sequence set forth in <400>2 or a sequence having at least about 45%

similarity to at least 10 contiguous amino acids in <400>2.

More particularly, the present invention contemplates a nucleic acid molecule comprising a

30 sequence of nucleotides substantially as set forth in <400> 1.



Yet anot her aspect of the present invention contenplates a genom c nucleic
acid nol ecul e or derivative honol ogue or anal ogue thereof capable of

hybri di si ng,to. < O > 3 or a derivative or honol ogue th | ow
stringency E‘Ign"dllofsﬁgns at 42 C. wo o~l nzs~o - 23 PCTI %@8&‘6’%@@5 Still
anot her aspect of the present invention contenplates a genom c nucleic acid
nol ecul e or derivative honol ogue or anal ogue thereof capable of hybridising -
to < 400 > 7 or a derivative or honol o‘g]t?e' t hereof under | ow stringency
conditions at 42 C. 5 Still yet another aspect of the present invention
contenpl ates a genom c nucleic acid nolecule or derivative honol ogue or

anal ogue t heleanothergspsicethe prasons invgntignpyoyidesa mugtpicacl gplegnlger defivalives or
honol ogue th ' : Infol sher..aspect of
the. present  TegBie SinaloBth Bbfol AR A klep i eqiile GRS 371
derivative) mocledtalgisequenceanoaiptemestatshtoracmicleotigraieheencd edepding dinsamigo sgd< 400 >

9 or a derivative or,ho ogue r.eo der . SE.T | c 110ns.

Ref er ence hef%ﬂ"ﬁnicosul’wh’ég%sef ﬁ’E@(ﬁ %%W}B‘ggr, & g@@%ﬁ@&g S@ﬁ%‘ﬁ (g’n'f: 5"étl

under st 0od 5ashefedfol GAENE S 1east abbiit 457 simnilafityt oes EastiDeontighousamind acidy at i ves,
honol ogues, anal ogues, 15 chem cal equivalents and m netics thereof

i ncl udi ng, for | e, any peptide and cDNA i soforns which arise from
alternative splicing of B38, B55 or B60 nmRNA or nmutants or pol ynorphic
variants of B38, B55, B60 or B38, B55, B60. The nol ecul es di scl osed herein
have been i sdfere particulerly.tthe present gventioasantemplatepig wiacleie acidimalesulesul d be
under st ood t hat.  t. | of8 : ' . from
any ot her huﬁgxtrllvatgpg’n@[lﬁ Qﬁpg&%ie Ig&%&%{fg%&&ﬂ \ggazm{gﬁeé}l%éd%a?ér%g%%@%@:ﬁ arts,
portions, HutassdtSorth/ar <4003 3 and deiivative oshdmalogueabeareat] or epatiihef hybridising to
reconbi nant s es_including fusion.proteins. Parts or fragnents 25

I ncl ude) for %@%?3{1&510[‘7 %'g?é'&f 8%@“@)1“5'838) B55 or B60. Derivatives nay be
derived

Preferably, the present invention contemplates a nucleic acid molecule or derivative,
homologue or analogue thereof comprising a nucleotide sequence substantially as set forth
15 in <400>3 or a derivative or homologue thereof or capable of hybridising to <400>3
under low stringency conditions and which encodes an amino acid sequence corresponding
to an amino acid sequence set forth in <400>4 or a sequence having at least about 45%

similarity to at least 10 contiguous amino acids in <400> 4,

20 More particularly, the present invention contemplates a nucleic acid molecule comprising a

sequence of nucleotides substantially as set forth in <400> 3.

In yet another aspect, the present invention provides a nucleic acid molecule or derivative,
homologue or analogue thereof comprising a nucleotide sequence encoding, or a

25 nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in <400> 6 or a derivative, homologue or mimetic
thereof or having at least about 45% similarity to at least 10 contiguous amino acids in
<400>6.

30 More particularly, the present invention contemplates a nucleic acid molecule or

derivative, homologue or analogue thereof comprising a nucleotide sequence substantially



frominsertion, deletion or substitution of am no acids. Am no acid

i nsertional derivatives include am no and/or carboxylic term nal fusions as
viel | as int ce insertions of single or nultiple amng | ds.

| nsertional {Vg)%?ﬂ%%gci d sequence variants are those in m%@ﬁﬁﬂ@‘)&%ﬁ nor e

am no acid residues are introduced into a predetermned site in the 30
protein although randominsertion is also possible with suitable screening
of the resulting product. Deletional vdriants are characterized by the
renoval of one or nore am no acids Wwo n~i 02s~0 -24 PCT/ Ai 10010078G from
t he sequence. Substitutional. amng acid yariants are. those in ich.at

| ast ane.r o2 SISTHIN 14008 5 o8 Rervalfe e bie RRisufedkor irart PE U B 0y e
inserted in i&sQ) sefder M gﬁagghlc?c@{ditmb_sti tutional am no acid variants are
conservative am no acid substrtutions. Conservative am no acid
substitutions typically include substitutions within the followng 5
groups: gl yci L B& inVedlid i hiEei@nsh 11P6 daRR ic acid
and gl utam cpggle%?gég%g’?%gﬁ% aﬁag{lgr%nbét%tﬁée? serl ne gﬁ%@'ﬁr&egm nggé’l ysi ne
and ar gi ni rie homnlbgpheranalwgenihexeoficranpirisingsi nveleoddictiequennssubstantially @s actiforth

Chem cal - ana ™ arProrer i, BhpGoaR Hsnieas sbRot B Bputleds Rlncitigy™s 10
shoul d be unde4co09 dndes 10 kieingdnes cenditidas bhdghith ¥ndvdes 1 aniibé &cid kedubgee

functional activities of these nol ecul es and may erived from any source
such as bei n§OEFBAREDS TV“?FH?%%“E‘?%H"‘HF S?%@WP R Féa‘%%é’@éf:‘é‘@ﬁ?en'&vﬁ&gc?éesses
such as nat ,U'ie'i%t PR siafilafE b A0least 20 THRiBEY M@hd ¥Q&s fnehyiesf ragnent s
havi ng particular epitopes of parts of the entire protein fused to

pepti des, Mol ypeptides or other proteinaceous or non-protei naceous

nol ecul es. Al X t ind ) 1 t.0,
mod 11 cat | on e B G E GEPleRf DRIl Buteliplatd Dnuth oPlandlBie o Blters
t hei r deri vase¢quescedif mucigotidepsubstantiatlylay pe Fontidn 2@0@» Spr ot ei n synt hesi s and
t he use of crosslinkers and ot her nethods which inpose conformational
constraints on the protei naceous nol ecules or their anal ogues. Derivatives
of nuclei c ath getaaotie Pt THY prebdiit inventionlproddsi avidlefcr 10 Mble@li€oderivititd, pl €
nucl eoti de substitutions, deletions and/or additions including fusion with
ot her nucl & Bometogueer apaloges thereof comprigingiamuciegide ssquepprencodingior aaci d

mol ecul es of pjhfigyie %@cﬁx‘@){mei da?ﬁgf&rieﬁﬂr)j BFJ HdRofdd GQuHEL é‘r%hiﬂ?,san Aol RGeS,

anti sense nol ecul es) ecul es suit'able for use’in cosuppression and fusion
of nucl ei c aséqiems|subudntiglly Deset fouthiin eS4Q0> $arh dérivativd, domelpgenormingdtico
i ncl ude degenerate_var.iants. !E‘mle of sj ain. i ficati.qns
cont enpl at edra]%/eot I%E?)vr"é%%r% 2t aﬁb\%gn I (")nm?l%(r:'?’{f & Er:e%%ﬁpicglétfgqlggssmwog?ﬁ ileh groups
such as by redoix+&e al kyl ation by reaction with an

20

More particularly, the present invention contemplates a nucleic acid molecule or

derivative, homologue or analogue thereof comprising a nucleotide sequence substantially
as set forth in <400> 7 or a derivative or homologue thereof, or capable of hybridising to
< 400> 7 under low stringency conditions.

25
Preferably, the present invention contemplates a nucleic acid molecule or derivative,
homologue or analogue thereof comprising a nucleotide sequence substantially as set forth
in <400>7 or a derivative, homologue or mimetic thereof or capable of hybridising to
<400> 7 under low stringency conditions and which encodes an amino acid sequence

30 corresponding to an amino acid sequence set forth in <400> 8 or a sequence having at

least about 45% similarity to at least 10 contiguous amino acids in <400> 8,



WO 01/ 025Q0 - 25 PCT/ AUO0/ 0078G al dehyde foll owed by reduction with NaBH4;
am dination with methylacetimdate; acylation with acetic anhydride;

car banoyl at anmno groups with cyanate; trinitroben i f am no
groups Wt h‘;vgral/%f“% trinitrobenzene sul phonic acid (TNBS?&”S%OQ{BQZPEW of

am no groups W|th succi ni ¢ anhydride and tetrahydrophthalic anhydride; and
5 pyridoxylation of lysine with pyridoxal -5-phosphate foll owed by reduction -
wi th NaBHg.. The guani di ne group of a'réi'ni ne residues may be nodified by

the formati on of heterocyclic condensati on products with reagents such as

modi 110 by PRFRII G HE B R AR rameley et a- Lot A o P dea by

subsequent degiehcé bEmicieofidesfsobstamuapdsact fonh i e@odoegpondi ng ami de.
Sul phydryl groups nmay be nodified by methods such as carboxynet hyl ati on
with 15 iodoacetic acid or iodoacetam de; performc acid oxidation to

cysteic acidi )fef)ﬁr{%k adpe@ the préssRGnwéheol f16vidaS ticlelt RidMbleduld & desivapRyUNdS;
reaction with naleimde, raaleic anhydride or other substituted maleinide;

formati on éf hqm*Qﬂle o7 AnalRgUF (ierqof camprising nucleptids, ssaisneq AucolinG Pa e,
4-chl or orer Chlcld géeﬁ 1&5&% to PRERGE Efiitnbe aﬁb&m df.)mano acid
n| tr eno

chlororrercurl- mercuri al’'s; carb tion with
cyanat e at aéehwnpﬂwbmntpﬂy ay sg@ﬁpinaﬁ@%ﬁ dueécrrmyvﬂbéomhgﬁq eranimetic f or

exanpl e, oxi at| I ' . dol e
ring with 2- cr&r O(;(r h-aéuglﬁ {\l ostli)enz Hg%rsgﬁrﬁm to% lseg%tplﬁéh@[féu ﬁ‘gﬁ %@sp&}g 1Elom ne
resi dues on thODnSher hand, nay be al tered by nitration 25 with
tetranitrqgethane to forma 3-nitrotyrosine derivative. Mdification of the
i m dazol e ng of a histidine residue may be acconplished by al kyl ati on

w th i odoaceMofe ;amamaﬂ@r the @i‘dsb‘lﬁﬁn\»@hndﬁ-dbauéhpﬂteb axnytlait iacid nvdléchle or
diethyl pyr Occzlierrlggt?v%t ﬁomologue or ana (%g/ug Se%%f comprising a nucleotide sequence substantially
as set forth in <400>9 or a derivative or homologue thereof, or capable of hybridising to
< 400> 9 under low stringency conditions.
15
Preferably, the present invention contemplates a nucleic acid molecule or derivative,
homologue or analogue thereof comprising a nucleotide sequence substantially as set forth
in <400>9 or a derivative, homologue or mimetic thereof or capable of hybridising to
< 400> 9 under low stringency conditions and which encodes an amino acid sequence

20 corresponding to an amino acid sequence set forth in <400> 6 or a sequence having at

least about 45% similarity to at least 10 contiguous amino acids in <400> 6.

More particularly, the present invention contemplates a nucleic acid molecule comprising a
sequence of nucleotides substantially as set forth in <400>9.
25
The nucleic acid molecules according to these aspects of the present invention correspond
herein to B38, B55 and B60. The expression pattern of these genes has been determined,
inter alia, to indicate an involvement in the regulation of one or more of obesity, diabetes
and/or energy metabolism. In addition to the differential expression of B38, B55 and B60
30 in the liver tissue of lean vs obese animals and fed vs fasted animals these genes are also

expressed in other tissues including, but in no way limited to, muscle and hypothalamus.



-26 PCT/ AUD01007RG Exanpl es of incorporating unnatural am no acids and
derivatives during protein synthesis include, but are not [imted to, use
of norl euci -am no butyric acid) 4-am no-3hydroxy-5- anoi c
acid, 6- amﬂgkleﬂiigﬁoi c acid, t-butylglycine, norvaline, pﬁéﬁ‘wdé){a%ft’ ne,

orni thine, sarcosine, 4-am no-3-hydroxy-6-nethyl heptanoic acid, 2-thienyl 5
al anine and/or D-isonmers of amno acids. A list of unnatural am no acids
contenpl ated herein is shown in Table-22- WD 01/02560 -27 TABLE 1

PCT/ AU0O/ 00786 Non-conventional Code Non-conventional Code am no acid am no
acid 5 a-am nobutyric

aci dAbulL- N- nBefasened tarfiBA& NBYE e -B00T imnitadiseverextyshdoud be vndehdyeciduak aMefierenbe/toar gi ni n
eNmar gam nocycl opr.opane- Cor ol - N- net hyl asp, ineN 10carhb | at eL- N- met hy
| aspartic a Cléfla Nlrgr@glﬁ gf‘hg m%cg@mli}\teirgtter%ceato %59,%% and B0 n non-1%)1(1¥edate)ﬁ

aci dAi bL- N- netiolidl e st €rktoed\iCy fefetente Bt exptbssivapbddubt. idufiyéd BlsuoniprisésNag! ncar
boxyl at eL- N- net hyl gl ut am ¢ ) )

aci dNng| ucyc?%ﬂ@%?gé?%‘ﬁﬁl‘i‘?éaf@?ﬁll’l Iﬁ-“fqg?ﬁﬁnﬂiagq thiCPMﬁﬁqB%EWIf?fﬂbWt yl al ani ne
CpenlL- N- netshyd4opel1l aUGHRERYS doddpraésané MR8 abid BequBAde)skd BHE i &40h SWnangy ni neD
ar gL- N- met hyé}éﬁm neNm ysD-aspartic ) . ,

aci dDaspL- N- RN AyseaHEnss sshiopl NinTed 00503, semnaeBy comprisesethe gmisig arid §equeasdnm| e20D
- gl ut am neDgldaks D Ml N?Qé %E’% in <400 ;

aci dDgl uL- N%mgﬁlﬁlﬁdﬁéNm% E% [ s@?glgén% [ sfml\f rreﬁf?il '5 ce%cﬁ“gfcani neNnphe
D-i sol euci nefoqience pf hnmamBS55ris piovigkiipr @00 29ciMuritedifi0, conpnisssithd amind agifinser 25

Dl ysi neDl ys|.- eopine hi.oni -\ t t ophanNmt
rpD-ornit hi n%ﬁ@krnﬁg%ﬁﬁg{‘hy?%%g%&em%yr ﬁéﬁﬁlgéﬁyﬁeglvg&ﬁlthn%%m@k} ‘r’Ir‘é?hyl val i ne
Nmval D- pr dbi mel8ir aid iNoleele leydodingyB3§| B6S orcBéteis giiddatdp nisepieserdf- N- net hyl - t - but
yl gl yci neNnt &%gl}.t hr eani ?r:lﬁDt héL_ no b uci neN eDtré%cgsghanDt rch- nor.val i ncNva
B- Ly osi neDt JPRTTRAHFC AFHTH 0 3 ALY N SHERE O A4S RIoBeRac RIS 00786

- 28 sequence may also comprise exons and introns. A genomic sequence may also include a

D-val i neDval a- et hyl - y- am nobut yr at eMgabuD- a- net h%/ll al ani neDmal aa- net hyl cycl

ohexy! al ani nEREREX S8IH. ANy FEEUGAY fegisrar JDAH Ry PEsAriepshttyheeeamife e penD-
a- et hyl aspaga@nee BREsRA neRid i <W@E&Yés?&xﬂ@bﬂ9'¥@ﬂﬂp & thesdypéras par t at eDm
aspa- met hyl peni ci | I am neMpenD- a- net hyl cyst ei neDitysN- ( 4- ami nobut yl ) gl yci neN
gl uD- a- metlRyTugning SiorHBEHERSENPIIoN. initiatieniieJo thetxapschipNeretsmnigatinstsifg) hi sti di neDm

hi sN- ( 3- ami ' - ' [ ' ] -det hyl but
Jr at ehmabu O Y P b BB 08, Mo y
sN-benzyl gl ypieseai\iphertion mag tchipprisst dithermere Omirss $¢quence thah sy Eesohphssed framneNgl n

D a- et hyl or pi.t hi neDaor.nN- (. car. t hyl ).gl vci. SI; - h nenyl al anin
eomhent | 2- cF BRI EPRON kP HEY s TRl ¥ AR AE o Blebiel AFB, et ny!
) gl yci neNas pé»mprive tdditional nonabnsdaed\reqyancesisuthydsgegudatonyNeduenéss decatet lnpd dihr eoni n
eDmt hr N- cycl ohept yl al yci neNchepD- a- ngt hyl.t rypt ophanbnt r pN- cycl ohexyl gl yci ne
NchexD- a- ?@t ﬁwr[)?%%%‘ ﬁﬁ%ﬁﬁmcggt&qnosa%@?%f@y&i neNcdec20D- a- net hyl val i neDnval N
- cyl cododecyl gl yci neNcdodD- N- met hyl al ani neDnmal aN- cycl ooct yl gl yci neNcoct D- N
- et hyl ar gi ni nePnmar gN- cycl opr opyl gl yci neNcpr oD- N- net hyl aspar agi neDnnmasnN- ¢
ycl oundecyl gf"?@ﬁ?fé‘ﬁﬁ%h%fﬁg?\lp %&@Wér‘?%’@ﬂﬁ'ﬁﬁ% gRuopHe Qg%ﬁlf)%‘?]vgtf’f’ﬂﬁl"fgl ycin
eNohn25D- N- ngdr i vt dpaborinatdué thedofibpae vl Bibeikingdb YesoneNbgeD- N- net hyl g
| ut am neDnngl nN- ( 3- guani di nopr opyl ) gl yci neNar gbD- N- met'hyl gl ut amat eDnngl uN- (|
- hydr oxyet hyfigriyaiive %MW‘P\F‘MPP%W Féﬂ%ﬁlmWrﬂﬂnéNQ(leg&yet hyl )) gl yci neN
ser D- N- metjfayl i sol euci neDnmi | eN- (i m dazol yl et hyl))gl yci neNhi s30D- N-net hyl | eu
ci neDnm euN- ( 3-i ndol yl yet hyl ) gl yci neNhtr pD- N- et hyl | ysi neDnm ysN- et hyl -' y-
am nobut yr at ¥rimpathenespedt lof the pedsettdrientidngonteaiplates @egmomic muclpig [apid midlestlene Dnnm
etzg ’IQFCT”ftAih ¥:)8§ %udygv;\{aedamzsmgn%ﬁs{amghs el BPERLOE 8F BRRINEERE Yoo LA 02571 0
!\Ibgewyl ?LyfdﬂﬂmVaignmmwhlfkh%ﬂqlgtmﬁyn@tm sisyenpheoNditonhhati42ACnoi sobut yr at eNma
i met hyl prol i neDnnpr o

- et hyl propyl ) gl yci neNi | eD- N- net hyl seri neDnnser N- ( 2- net hyl propyl ) gl yci neNl e
uD- N- net hyl t hr eoni neDnnt hr 5D- N- net hyl t r ypt ophanDnnt r pN- ( 1- net hyl et hyl ) gl yci
neNval D- N- et hyl t yr osi neDnnt yr N- et hyl a- napt hyl al ani neNmanapD- N- et hyl val i n
eDnnval N- et hyl peni ci | | am neNmpen' y- am nobutyric

aci dGbuN- ( p- hydr oxyphenyl ) gl yci neNntyr L-t - butyl gl yci neTbugN- (t hi onet hyl ) gl
yci neNcys10L- et hyl gl yci neEt gpeni ci | | am nePenL- honophenyl al ani neHpheL- a- et h
yl al ani neMal aLr a- net hyl ar gi ni neMar gL- a- net hyl aspar agi neMasnL- a- net hyl aspart
at eMasplL- a- et hyl -t - but yl gl yci neM bugL- a- net hyl cyst ei neMcysL-net hyl et hyl gly
ci neMet g15L- a- net hyl gl ut am neMyl nL- a- net hyl gl ut amat eMgl uL- a- net hyl hi sti di ne
Vhi sL- a- met hyl honmophenyl al ani neivhphel r a- net hyl i sol euci neM | eN- (2- et hyl t hi o
et hyl ) gl yci neNnet L- a- net hyl | euci neM eulL- a- et hyl | ysi neM ysL- a- net hyl met hi on
i neMret L- a- net hyl nor | euci neWvhl e20L- a- net hyl nor val i neMhvalL- a- net hyl or ni t hi ne

. - I



bi functional reagents which usually contain an am no-reactive noiety such
as Nhydr oxysucci ni m de and anot her group specific-reactive noiety. The
nucl ei ¢ aci I | e of the present invention is prefer in. isolated
formor 5 I%&P/eﬂg%po a vector, such as an expression vec?ﬁéﬁA@mbﬁgol at ed"”
is nmeant a nucleic acid nol ecul e havi ng undergone at |east one purification
step and this is conveniently defined, for exanple, by a conposition
conprising at |east about 10% subj ect Tucleic acid nolecule ) preferably at
| east about 20 %, nore preferably at |east about 30 %, still nore

preferably at_ |east about -50 %, even still nore preferably at |east
bout 601 7o' SHill Petherbess ah e prosPot iR SRISTIRIARG SASIcoR B Remalpcidt
subj ect nucl gk Qedfdtide ABhEIBPhLOraRAIBS e MRerbST @pAM ofAHBHARRAR LS <aposet & d1i ned by
nol ecul ar wei ght, encoding activity, nucleotide sequence, base conposition
or ot her conwerivasive ofrbemelogurrheraefainderclowstripgapyconditionsrat dReC.pr esent
invention may al so be considered, in a preferred enbodinent) to be
biologically pure. 15 The term "protein" should be understood to enconpass
pepti des, polSyilgpt améer aspdctmf diegiressnt ilventipn cordémplatas/a panoglicymuieyd adikéd or
ungl ycosyl ated .and/ or, may. contajn a range of other | ecul.es. f yse | i bked,
bount or of haiaifesls < etive BampisByer FRgeuheSbtRpalP 4 Pt Rine S oot S
car bohydr at egr @ide@Vdte op BHrhbI0QS théredfunedtlbwstingendyrcohditions. Ref erence 20
hereinafter to a "protein” includes a protein conprising a sequence of

am no acids as well as a protein associated with other nol ecul es such as

am no aci ds, vy phdifer a%@%@éﬁ&e%ﬁin@éntﬁh ReAtepiRles H2DNAPRICKRERGA ARt or

proteins. In a particularly preferred enbodi nent, the nucl eotide sequence
cor r espondlthgetivati®gshamplomie or amiggus gigrrof eapable o hylridisingtos€ 401 8 @r af

nucl eoti des .set f i > . i,vart i honol ogue or

anal ogue the?%%?a%i ﬁ8?&@F?\lagugi}ﬁ%g%élg?%c}g&ssganggl?]ezecgh%lé‘?nr?g simlarity to < 400
> 1. In another particularly preferred enbodi nent, the nucl eoti de sequence

] oot des RS RERAo; B8 Hon B0 g dB30BR0uE vB RSB B 76 or

a derivati ve)efBRatd GUToftis ¢I1thdse goReciilbeimiaierivatdlesidion@lagues) ahatoguesle sequence
having simlarity to < 400 > 3. In still another particularly, preferred
enbodi nent 15 chanisglcapivalepts andmimstice thetsof including; 1oy examrie.5ay PFEPdE apdRRNA
sequence COMuYtsthfd WSSk $afalRfnalWCipfiing 8 B338SB55r BEOTAIINA Rr A o 5 OF
a derivative honol ogue or anal ogue thereof including a nucleotide sequence
havi ng si ni | @elymprplic varipgy of B3S, BY, P60 opB38.HEYS, BPRf err ed enbodi ment, the
nucl eoti de sequence corresponding to BSS is a 10 genom c sequence
conprising a sequence of nucleotides as set forth in < 400 > 9 or a
derivati ve hdienodeceles disahosdddigrein hdve bee isolated frdinrthe Braslichmbtat.dHowevpreitce

having sinil|ari to < 40 . In yet another particularly .oreferred
embod mont 20 ghee bt Fdritord GudhenRict e R Bt e RGNGute Mot FUBSE bafamy
sequence CONMpkHes hinfaoSAshtfinGa spdcieducl eot i des as set forth in < 400 > 7 or
a derivative) honol ogue or anal ogue thereof including a nucleotide sequence -
having simlarity to < 400 > 7. A derivative of the nucleic acid nol ecule
of the presenjeriva{RBindAtiedtagMehts Gartd SorfoBUmbBhE, viliafGiafdd Mh&id tonsapabl e
of hybridising to a nucl eotide sequence as set forth in any one or nore of
< 400 > 1) < naygelssypthetic gprpceminant sopgers snchuding fusiop groseins. (Pattsior fyagments

stri NYENCY7s include, for example, active regions of B38, B55 or B60. Derivatives may be derived

from insertion, deletion or substitution of amino acids. Amino acid insertional derivatives
include amino and/or carboxylic terminal fusions as well as intrasequence insertions of
single or multiple amino acids. Insertional amino acid sequence variants are those in
which one or more amino acid residues are introduced into a predetermined site in the

30 protein although random insertion is also possible with suitable screening of the resulting

product. Deletional variants are characterized by the removal of one or more amino acids



conditions. Preferably) low stringency is at 42C. The nucleic acid nol ecul e
may be ligated to an expression vector capable of expression in 25 a

prokaryoti cyueehhaske: 9- E.coli) or a eukaryotic cell (e. g'P(%‘%?%/O&E“ S,
T The

fungal cells) insect cells, mammualian cells or plant cells ucl eic
acid nolecule may be ligated or fused or otherw se associated with a
nucl ei ¢ acid nol ecul e encodi ng another 5gntity such as) for exanple, a
signal peptide. It may al so conprise aéditional nucl eoti de sequence
informati on fused, |inked or otherw se associated with it either at the 3

or 5' term nﬁ‘l)m?ﬂ(?e %‘a[lér{cg.n §“€Sinﬁ%‘é£%};’§&{°t :g:?ﬂ ariafify ‘Zrét'hoge'% Whﬁmlat Pe%tt(jngns' The

nucl ei ¢ aci d nolecul’e may al so a vector, such as an expression

vector. The tesitltein thebapiene s bezairémadvat @asd a diffdréht FSRME nserdé iIRGTE/pMIBO/AGD786

production of re or¥bi ant . f or ng hi ngosi ne ki nase which foros.are
et

f. h
enconpassed FFTPHe Eong rWE?f??cbqsw.ar a%G CANSTRYAqVE ARG 35H JOSURLDS; 5 ¢ he

expressi on pCewes/atitd arthie abid Ghiticutiond xg%mlyeﬁplh@ess@&it&im athRDAE esiRwiRg | ned.
Expressi on products are B38, B55 and 0 having an am no aci d sequence as

set forth Pngreuppglysingyand alapine;-valine, dsoleyging apd Jehgine; aspatic.aqid apd-glpapyG vel y,
or are derivaky. %ﬁ@g %:ﬁﬂﬁmino OieBireonhEMySifé afdsl e or mnetics
t her eof as d%?cli’\r?g%r% oveIfa arep’lo tgl’l va{eiov@gmg%ﬁémanet i\(l;lgieh:}rzlaﬁ\fipng an am no
aci d sequencgheoflalahink aad tyresineut Additions 40 aminaatid\sequonces inchuie tfusians oxitht 9therous

am no acids in.the_amn cid ence set forth in < 400 > 2, < 400 > 4, <
400 > 6 and @pﬂéﬁ’ Bg]ﬁ?epﬁggsp(géﬁtg@%‘{y, or a derivative or mnetic thereof.
Anot her aspect of the present invention is directed to an isolated protein
selected fromthe 15 |List consisting (] pr [ coded a novel
nucl ei ¢ adP ‘%&P@ f%“f?“&‘ﬁ‘?ﬁ‘l}‘l“@iﬁ‘ﬁsé’f%gd&# eq%grw %§§1 %i%ﬁﬁég‘%‘@g%ﬁ* n liver
tissue of obgRierstol W8 nfolceQIEP extibltifiParlyehe on Rop@bSthe fundtichal AdtiRitiey 6f these

honol ogue, anal oque, chem cal equivalent or minetic thereof. 20 (ii) a

protein encowglgces andeayde derivedeirem 4By $PUsH Welipebairg drmirslip sxnteesizgd or
di 7 erenti al gy ARNEPFétnind prockes fdefk 3¢ Rarfifal hrdud SirbdHiy. COMPar ed to fasted

ani mal s

15 The derivatives include fragments having particular epitopes or parts of the entire protein

fused to peptides, polypeptides or other proteinaceous or non-proteinaceous molecules.

Analogues contemplated herein include, but are not limited to, modification to side chains,
incorporating of unnatural amino acids and/or their derivatives during peptide, polypeptide
20 or protein synthesis and the use of crosslinkers and other methods which impose

conformational constraints on the proteinaceous molecules or their analogues.

Derivatives of nucleic acid sequences may similarly be derived from single or multiple
nucleotide substitutions, deletions and/or additions including fusion with other nucleic acid
25 molecules. The derivatives of the nucleic acid molecules of the present invention include
oligonucleotides, PCR primers, antisense molecules, molecules suitable for use in
cosuppression and fusion of nucleic acid molecules. Derivatives of nucleic acid sequences

also include degenerate variants.

30 Examples of side chain modifications contemplated by the present invention include

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



or a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic
thereof. 25 (ii i) B38, B55 or B60 or a derivative) honol ogue) anal ogue,

chem cal eqyiV. or mnetic thereof. (iv) a protein h mno acid '
sequence sug‘, 'ﬁ/?l éllly as set forth in <400 > 2 or a de?%%@gllm%@"%ﬁoml ogue

or mnetic thereof or a sequence having at |east about 30 45 %simlarity
to at least 10 contiguous amno acids in < 400 > 2 or a derivative,

honol ogue, anal ogue, chenical equival e?®-or ninetic of said protein. WO
01/ 02560 - 33 PCT/AU00/ 00786 (v) a protein having an am no acid sequence
substantially as set forth in < 400 > 4 or a derivative, honplo gue or

mimetic t her adehysie fallaved burreduction Vi NaPHye amidingtionwithgmephacefimidatesy o at
| east 10 contl 34 Fﬁv@mcgl@c ﬁﬁl}'&lﬁde' @arﬁaxﬂ&%tﬁm‘bf%uﬁ 6 it egﬁnatboml ogue,

anal ogue, che equi val ent or mneti'c of said protein. a protein
havi ng an antmntratmnzb'latmuﬁrawosalbmsaﬂﬂl 214, ¢-teinitrobenzengr sutphpnic ac:d(ﬂ)‘NBSB or a
derivative, m neti.c ther.eof, ar.

about 45 % sla?ﬁ QP%?WP(S’ g(g?uqsgvd&suicamggﬁl{y% Sous&gﬁﬁﬁlﬁ%ﬁ%@p&h@éﬂ% 6 or
a derivati \5e MadeXyREEof Ig5iAd Wit yriddxals-phdsphae follolvediby coducdoneyiticNaBHgai d

pr ot ei n. ?w 1) a protein having an am no aci d sequence substantially as
set forth |n < 400 > 8 or a derivative, honologue or mnetic thereof or a

sequence havirfg g%.dlﬁ‘@g%upﬁbp#gmﬂfé r8@icﬁie§THa9Ubb h%dtﬂed aYy the@frhatibd gfoONt | guous

amno acids in < 400 > or a derivative) honol ogue, anal og urepil chem cal
equi val ent ohetﬁﬁomlm@omen@ap@ Piodugte with reagenty Pt}ch)asa Ihusanediqne mberydglyexal a
nucl eot i de sgﬁ&@%ﬁlsubstant lally as set forth in < 400 > 1
10
The carboxyl group may be modified by carbodiimide activation via O-acylisourea

formation followed by subsequent derivitisation, for example, to a corresponding amide.

Sulphydryl groups may be modified by methods such as carboxymethylation with
15 iodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a
mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride
or other substituted maleimide; formation of mercurial derivatives using 4-
chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-
chloromercuri-4-nitrophenol and other mercurials; carbamoylation with cyanate at alkaline
20 pH.

Tryptophan residues may be modified by, for example, oxidation with N-
bromosuccinimide or alkylation of the indole ring with 2-hydroxy-5-nitrobenzyl bromide
or sulphenyl halides. Tyrosine residues on the other hand, may be altered by nitration

25 with tetranitromethane to form a 3-nitrotyrosine derivative.

Modification of the imidazole ring of a histidine residue may be accomplished by
alkylation with iodoacetic acid derivatives or N-carboethoxylation with
diethylpyrocarbonate.

30



or a derivative, honol ogue or anal ogue thereof or a sequence encodi ng an
am no aci d sequence having at |east about 45 %simlarity to at |east 10

cont i guous i cids in <400 > 2 or a derivative, ho | ogue)
chem cal edﬁgbgﬁgﬁt or 20 mnetic of said protein. (ix)ngkgg§@%WﬂQ§ncoded
by a nucl eotide sequence substantially as set forth in < 400 > 3 or a
derivative, honol ogue or anal ogue thereof or a sequence encodi ng an am no
aci d sequence having at |east about 4526ssinmilarity to at |east 10
contiguous amno 25 acids in < 400 > 4 or a derivative, honol ogue,

anal ogue, chem cal equivalent or mnetic of said protein. (x) a protein
encoded by aExunplesof interpoeaing noraterabaminga¢ids and desivatives funingproteinsyadesis 5 or
a derivative I | ogue r ence. cod) an an no
30 aci o sequirldl RO BobinfORr b ypALER, SanfolAUEER SERAEY 10

conti guous alydAsxy-5-piengipemasidacidi 4-dntiadkdrolddcit) TRty lghydints nbivakne}00 > 6 or
a derivative, haonpl ogue,. agnal ogue, cheni cal ui valent or mmetji¢c of said
protein. (xiBheaylglyging; ofnitips fargosige, 3'%8‘?'@6‘9’&%&?@%&'&@‘@8’6@?% iyl as
set forth knymid0Rarer D-RoRkrsdf dRidovRldsY & 1if QFRARANS inARA QDR miplseof or
a sequence encodi ng an am no acid sequence having at |east about 45 %
simlarity therein iy shawn in@ableoht i guous amino acids in < 400 > 8 or a
derivative) honol ogue, anal ogue, chenical equivalent or minetic of said
protein. 10 (xii) a protein encoded by a nucl eoti de sequence substantially
as set forth in < 400 > 9 or a derivative, honol ogue or anal ogue thereof or
a sequence encoding an am no acid sequence having at | east about 45 %
simlarity to at least 10 contiguous anmino acids in < 400 > 6 or a
derivative, honol ogue) anal ogue, chemi cal equivalent or mnetic of said
protein. 15 (xiii) a protein encoded by a nucleic acid nol ecul e capabl e of
hybridising to the



nucl eoti de sequence as set forth in <400 > 1 or a derivative) honol ogue or
anal ogue t hereof under |ow stringency conditions and which encodes an am no
aci d seque antially as set forth in < 400 > 2 or g rivative, ‘
honol ogue gﬁgfﬁHﬁﬁaetic t hereof or an am no acid sequencggﬁ @WW&”&t | east
about 45 %simlarity to at |least 10 contiguous amno acids in < 400 > 2.
(xiv) a protein encoded by a nucleic %ﬁjd nol ecul e capabl e of hybri dising
to the nucl eoti de sequence as set fortffin < 400 > 3 or a derivative)

honol ogue or 25 anal ogue thereof under |ow stringency conditions and which
encodes an am no acid sequence substant*g%#y as set forth in < 400 > 4 or a
derivative, honol ogue or mnetic there an am no aci d sequence havi ng
at least about 45 %simlarity to at | east 10 contiguous anino acids in <

400 > 4. 30 xv% a ﬁro ein encq%)d by a pucleic.acid nolecule cgggble of
hybri di si ng T8 {WHEN eotide s gﬁence asoEEVIEP®h in < 400 > 5°8F a
derivative) banmohadue or WO 01/ 0256( 1 amisbacid®CT/ Al 100/ 00786 anal ogue

t her eof unger | ow stringency conditions and which encodes an ami no acid
sequence s i f i e | ogue
or mnetic thereof or an am no acid sequence having at |east about 45 %
simlarity to at |east .10 contiguous amng aci in < 400 > 6. vi) a
protein encodaqd" ?ﬁgEﬁﬂéleic aég) nol ecu @'@%@%@Tﬁgof hybridisiﬁg&ﬁb t he
nucl eot i de sequipmaendlsyltsetraté or tigabm < 4JONsméthydargiaineler i vat i ve, Nowmg ogue or
anal ogue the f r low strifigency congiti whi ch enco an am no
acid sequenc%nggoﬁ%‘éf&gﬁiaFéal ly as (%gq[ fortﬁ“ﬁn$éé%?% or a deri %%nve,

honol ogue 18rcaOxyliteret i ¢ t her eof or an anfi-Nenethylagpasticpgiince havi niymasp | east

about 45 % sjm |- ari at le 10 co L'QMQH§ L 0o acids in 0 > 8.
(xvii) a pro"&dﬁﬁé‘?\%%cortg@ by a ﬁ%l eic agl’g no ecgt%}ggpcapabl e of ﬁﬁ%% di si ng
to the nucl emincderbamylience as Morb f ort h L-N-rethyfrintamige or a der i vimigine,

honol ogue o rcarboxylate: L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-N-methylhistidine Nmhis
15 cyclopentylalanine Cpen L-N-methylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
20 D-glutamine Dgln L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-methylscrir}e Nmser
25 D-lysine Dlys L-N-methylthreonine Nmthr
D-methionine Dmet L-N-methyltryptophan Nmtrp
D-ornithine Dom L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethylglycine Nmetg
30 D-serine Dser L-N-methyl-t-butylglycine Nmtbug
D-threonine Dthr L-norleucine Nle
D-tryptophan Dtrp L-norvaline Nva

D-tyrosine Dtyr «-methyl-aminoisobutyrate Maib



15 anal ogue t hereof under |ow stringency conditions and which encodes an
am no aci d sequence substantially as set forth in < 400 > 6 or a
derivative, gue or mmetic thereof or an am no aci havi ng
at | east aB%ggﬁﬁ %simlarity to at |east 10 contiguougﬂgﬁﬁﬁ@ﬁggfds in <
400 > 6 , 20 (xviii) a protein as defined in any one of paragraphs (i) to
(xvii) in a honmodinmeric form (xix) a ﬁ%ptein as defined in any one of
paragraphs (i) to (xvii) in a heterodifteric form The protein of the
present invention is preferably in isolated form By "isolated" is 25 neant

a protein haying undergone at lgast one puri lf—t%ingﬂjt%ﬁt@p_ and tIN'IgsdP{éZSt

conveniently & |ened, for exanple) by a conpds on conprising at

about 10 % sDiw-mehylganideei n, pr dPmalabl y ae-nethakyclehigaialard® % , npMMchexa
preferably at | bout 30% i Ll norg .l east a 40-50 %
, even stillbﬁ%ﬁéﬁ%?gﬁggably aﬂi%g st abggg&g%gyggﬁg?ﬁgg% even 2@#+T nor e
preferably 8D-o9fetBsloparggimat er dPmasabj ect omethye-napthslladaninge t o ot Manap
conponent s zas_ .3 l.ned by cul ar , WelhOhtaiciidmiRe aci d seq e or

ot her convgnﬁéﬁgﬂﬁggﬁénghe d%ﬂ% n2s-a - gggd%?ALjop/0078G prgﬁgﬁn of the
present i nveRttwethylmytelab so be domesder edN-(F-aminobitdiesieined enbodi MgHt) to be
bi ol ogi cal I yppup&nyidhdA@et 11 mphag the ﬁgg_gﬁ,;ﬁogﬁylﬁggﬁe of actiompggf the
present invention,” The expression of 5 B38 is thought to relate_to body

wei ght and cPrecmstbxlbistiginer | gl ycdPmiies. Motud-amingpron)ehse expr essiMom i s
thought, i nt gl @lth@bolbRinkeUl atgmgner gy hﬁamcuamvmfup@;.fa@cts on QRGhEY

i ntake and al so effects on car bohlydratel fat netabolism The energy intake
ef fects arl@ Pikmethylieerinse nedi atdaleyi a t hengdivialaginener vous syst efinBRit

peri pher al eﬁﬂpﬁaﬁwggnghe net abghiys M of RakhygRchehydrate and fapphare
possi bl e. The exprieSsion of B55 iS thouggt to be re%ulated 10 by fasting
and f eedi ng, Daceghdmeiiogine 1 oquI Rimetg ¢ heNdXproawldyDENeror acti Bty of this
gene or its pxph&rAbREhiRy oduct mfsthd promi(eheoaa.ymm{mgrgamfor reguakmt i ng
bot h body wei ght and energy netabaglism |nclud|n% car bohydr at e %$? f at

met abol i sm  RienRethylghsnylalanifer ¢ o UARNe| | y Mgty igdingbet es, MY s al so

t hought t qsppuhésyigokicabet i c tmmget . Fi RatarboxyBakygRoRe €Xpr essiNagp has been
shown to assgciate with body vvelsr%ﬁt In thig regard, B60 15 is é\ggught to
exhi bit si m PmehYIEEs o B38.DHYT t he eNEEHLUPIENCTE: i s not spdéPYY ed,
reference t opR3RgthihkeoniB60 or B3fithr BSS, Bagelotepdylgiieine r ef er ence WNehep
derivatives, hono s, anal ogs, _chem cal . egyi,val.ent.s and m neti t her eof .
For exanpl e,D'r“éT%tl”gﬁ’épéwgﬂ’ B38 dMB" R heni chcg‘gﬂm"(}glV%ﬁets t her eof gﬁg‘fﬁ d be
under st ood t D-eeahyipasiaet he corrhgnent cHapdetentigy@®a and CSa wiNcdér

conpri se regi o f .ni gh honol w th 20 . nol ecul es rise an
anaphyl at §>(<)i ﬁgﬁ W%%ﬁv (l)'H’eai n and h[g'\%al been éﬁél\%r]?h%fjgzﬂéﬁlgﬁgase hepat iﬁéégg ucose
out put. AccobPdN-mgthylalamiegul at i ngDrnleda f uncWicgeledctydgitcingi t y and/ or INsvel s of

troatmont of *SmArTgfiie b n o BEE] ) Moo BIARER! " PO P ARBY Ce and
di abet es. ThP-Nelmethylagparagide sequdbmmasy of Niegdeundesnlglycand Ncund
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
25 D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgln N-(3-guanidinopropyl)glycine Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmhis N-(hydroxyethyl))glycine Nser
D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis
30 D-N-methylleucine Dnmleu N-(3-indolylyethyl)glycine Nhtrp
D-N-methyllysine Dnmlys N-methyl-y-aminobutyrate Nmgabu
N-methylcyclohexylalanine ~ Nmchexa D-N-methylmethionine Dnmmet

D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmcpen



expressi on products now provides further nolecules for use in such
treatnents. These nol ecul es may al so be useful in the agri cultural i ndustry
to assi st |Q, tl;l neration of |eaner animals, or where ﬁq.kﬂ pf obese
ani mal s. Accor ng y, the mammal contenpl ated by the presen |nven ion
includes) but is not limted to) humans, primates, 30 livestock animals
(e.g. pigs, sheep, cows, horses, donkgé§)_, Iaboratory test animals (e.qg.
mce, rats) guinea pigs, hansters, rabbits)) conpanion animals (e.g. dogs,
cats) and WD 01/02560 PCT/ AU00O/ 00786 -37 captured wild animals (e. g.

f oxes ) kangﬁrlgé%ﬁoi@ deer). A papticul ard)ﬁx{?ét%fﬁ{eﬁﬁﬂan%ml IS PnhypEn,
primate or |1 Vest ani mal . Accor di ngly resent 1 nvention

cont enpl at esNitheindgeneisabutirate pr Yphipl act i P-Neyeeshydifroline3g, B55 andDB®@roani no
acid and nucfei G, es n addi t £ BS55 and B60 istic
and ant agoni +s\1t| C g@ﬁ?@hgﬁg pr?g'sléent |nv31§:}?)ér§®c%ﬁterrpl at es, thePZ' 8&r}e) a
met hod of nodtRatethytprepypelgsind onNisti B38, BEB-metaltbrcoBB0 i n a mamr@hmtl‘sal d
met hod conpr ng th , B5 0 eRBie gENE Wi t

effecti Ve”’gﬁg%?&@ﬂﬁh@%gm for6 atine gqng nﬁ%g}gét%r)gﬁd?tl ons suf ICI ent to
upr egul at e, Ed\ivmewglwrem@ or ot hBrmiyse nodNingthela-asgirydalaningn of B38NmBE®S
and/ or B60. Fqi. anti sepgg equer&cﬁg WGl | gonucl eoji,ges may
be utilised. n\%iei‘?nglr%, nucl ei ¢ a\(lza?d nol ecu ?1§g erllcod&ng B38, BSigh%nd/or
B60 or deri vaiammbutvmcebf 1S ﬁdyl be i niN-Gchydesayphenyl)stveigel at e oN&tydr nore
specific fungti gtivities. ot her }‘?18&1 epresent inygntion
cont enpl at esggbﬁt\ggk% of nodul at g acti {?\F{Q B)fgje B55 and/ or %60 in a
subj ect, d&i b-ethglghoideconpri si ngE@dni ni st @Pﬁlﬁ@amloe sai d subject a Pedul ating
effective a ent fogup tine and Updefnondi tions suffjgient to
20 incr easerrg;l’l 'Ige@{ eggg 38, BS@pand/ or B60 ac??\??lty Modul ation or said
activity by EAvemetbiytirginger at | on Mergan agehtro-methylaspatagine t al can beMashi eved

by one of seyglalnfigghpiaues. 'mi Hding BUL iy DuRlyche! £ €0 Otibug
| ecul e

i nt roduci ng into Sal mammal a t ei naceous OI’ non- pl’ ot el naceous
whi ch: 25 L-a-methylcysteine Mcys L-methylethylglycine Metg
15 L-a-methylglutamine Mgin L-a-methylglutamate Mglu
L-a-methylhistidine Mhis L-a-methylhomophenylalanine Mhphe
L-a-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-a-methylleucine Mleu L-o-methyllysine Mlys
L-a-methylmethionine Mmet L-a-methylnorleucine Mnle
20 L-e-methylnorvaline Mnva L-a-methylornithine Morn
L-a-methylphenylalanine Mphe L-a-methylproline Mpro
L-a-methylserine Mser L-a-methylthreonine Mthr
L-a-methyltryptophan Mtrp L-a-methyltyrosine Mtyr
L-a-methylvaline Mval L-N-methylhomophenylalanine Nmhphe
25 N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenylpropy!) Nnbhe
carbamylmethyl)glycine carbamylmethyl)glycine

1-carboxy-1-(2,2-diphenyl-Nmbc

ethylamino)cyclopropane

30 Crosslinkers can be used, for example, to stabilise 3D conformations, using homo-
bifunctional crosslinkers such as the bifunctional imido esters having (CHy)y, spacer

groups with n=1 to n=6, glutaraldehyde, N-hydroxysuccinimide esters and hetero-



(1) nodul ates expression of B38, B55 and/or B60 ; (ii) functions as an

ant agoni st of B38, B55 and/or B60; 30 (iii) functions as an agoni st of B38,
B55 and/ or WO 01/ 025&0 PCT/ AL100/0078G -38 Sai d pr. i S
nol ecul e ma‘?gqb)"e/02 & ived firomnatural or reconbinant sour%é@“ﬂ?(@ﬁg(’léi ng
fusion proteins or follow ng, for exanple, natural product screening. Said
nonpr ot ei naceous nol ecule may he) for exanple, a nucleic acid nolecule or
may be derived from natural sources, sdfn as for exanpl e natural product
screening or may be 5 chemically synthesised. The present invention

cont enpl at es, chem cal anal ogues of 838%Ji BSS and/ or. B60.or smal |.. nol ecul es
capabl e of abifynstonad reagesis %’g’sd‘&?“aghfﬁ?j Ria8 @minacigactive moiety sHeh @ N-ppy  not
necessarily rgﬁfsh?’cﬁﬂnﬁde‘%ﬂh Brcther Brouptpelifit-rdabivelthidieryny share certain
conformational simlarities. Alternatively, chem cal "agonists may be
specifically designed to mimc certain physiochem cal properties.

Ant agoni st s be .10 .an nd._capna .of . 1l i bl § or

ot herwi se pr gséﬂ‘fcﬁﬂ@a%‘gg% le%@g% gﬁﬁ/p(g?se@ég‘k&lg%s é%?‘é#’ﬁg“ (l)sl(}!L ?etdﬁlg{nrl Iagor mal

bi ol ogi cal 5f ufméd l@rthegvﬁﬂtsa@Olri]ﬁ atecp'rdssibmmmrmc'iimtwéd"ammhhm:nasleﬁmdidf

anti sense nucl ei c aci.ds ich prevent trgnscription or translation_of B38,
BSS and/ or BB9legWEbavigs u nF At 38 ART PUgHicalgn step ?&dﬁféﬁ‘?o(?ﬁe”b‘?“ﬂé)f‘ﬁr%%dsi on

nmay al so be glikaHSe, Bitd bdnioifion Bérharasy at TPt abolbWeP EMSect Mty heig, RNA
aptaners or 15 ant’i bodi es. Sai d protei naceous or non-proteinacequs nol ecul e

may act ei t hBwleglecpreferabby atilengs abowt 307 onepaefprably of kastakpitd0%, still srore3s,
BSS5 and/ or Bpnge%m} hBle At hont a%s%% 8%&?@2&’5?& aﬁblﬁﬁﬂeagggoqt ER6SULE acts

directly if assoclates wt B60” or B55 and/or 20
B60 t o noddl exes stil mozs pretanatdy 8890 owirtgyeateBaif subjest agaltie acid nldcnldireletvd tp i f it
associates wth a nol e(%ul e gt herg%han and/.or B6Q or B55

B3 BS 3
omaror a0 vt Sotine as delied bl Ao welgh, iocfls RGP ructialids or es ¢ he

expr essi on Ofeqaé&ick Vbdsy carhpdsitidh oBohebsumy eienBaiéany. HShurleRHvidancleaule Bhhe
Accordingly, the nethod of the present_ invention enconpasse he requl ation
of B35, BSY B IVERIGRA R DSBREH. O 4 BRI B ATOGITEARe 38 Db PO o v
the inductiopyef a cascade of regulatory steps. The nol ecul es which may be
adm nistered to a mammal in accordance with the present invention may al so
be linked 0 a targeting means such as a nonocl onal antibody, which

provi des spegific dellver : .30 wo
onn2s~n -39 ﬁ@k&lﬂ J %Ok)%ﬁgo%gghye Fl E?eﬁﬁtggd @?g&@p Jg?p%ﬂﬁgesg?éggﬁ){ 19§an{1/1§nti on

rel ates to tpmtaise Tie prbteini mayetet glynosylated et eriglyrosytlaedvandiarl maycodiagea sange
condi tions. Fpr, K exanpl t he present invention is rticularly useful, but
'n no way | i i QS TRelseulisfose, fnked houpd o pherspise ssghshide MeTORRBRLA o
obesity, anoamibacide) lgid!, esbetiyden&r @ otlefBeptidns dolypemidecomgrbiéins A Refdierice
aspect of the present invention relates to a nethod of treating a mamal

suf f eri ng 20r BEFFRaRtes AR A POFFIR HAFILASS &Arateid Q9IPPHHBE 3 seqses of amogitids s well

obesity, anopexprdteithab@4teFwih dthef mBREUIEYsuch BRAAME Aciadi1pid¥etAABshyaLiigydrsi nY
adm ni stering to said mammal an effective anount of an agent for a tinme and

under condi t Péespeptifes, pelEpaptides or@rofeit:l at e t he expressi on of B38, B55
and/ or B60 or sufficient to nodulate the activity of

In a particularly preferred embodiment, the nucleotide sequence corresponding to B38 is

25 a cDNA sequence comprising a sequence of nucleotides as set forth in <400>1 or a
derivative, homologue or analogue thereof including a nucleotide sequence having
similarity to <400>1.

In another particularly preferred embodiment, the nucleotide sequence corresponding to

30 B55 is a cDNA sequence comprising a sequence of nucleotides as set forth in <400>3



B38, B55 and/or B60. In another aspect the present invention relates to a
nmet hod of treating a mammal suffering froma di sease condition

characteris e or nore synptons of obesity, anorexi jabetes or
energy i nbals\‘g)n@ézggi d nmet hod conprising adm nistering to @%‘]’éﬁ}?@@gl an
effective anount of B38, B55 and/or B60 or B38, BSS and/or B60. An
"effective anount” neans an anount necessary at |least partly to attain the
desired i mmune response, or to delay the ‘onset or inhibit progression or
halt al together, the onset 20 or progression of a particular condition of
the individual to.be treated, the taxonom g. up of the individuyal to be
Lreat ed. "t he CHaQPUESE. HaMsNaEle PEFARELF FBtPot it Wil hyelsp s syehed Bng O e

t he assessneRimipfinf foe<@Bgi-gal situation) and other relevant factors. It is
expected that the amount will fall in a relatively broad range that can be
determ ned through routine trials. 25 In accordance with these nethods,

B38, B55 andh9; a%ﬁé ( ; cgigﬁl, ting
t he expressi 5‘%‘3@%&@?85@@ lo g%ﬁ%ﬁ%fm&%ﬁgﬁs’t{ nﬂggﬁ E%&é:dgzsgﬂl&hi@es%rr ed \El\} h one
or nore ot Heto BAfiscauniNA escquendesrmprisiog alsespencByf nadlentidesvisseefoetdi'ini s nmeant

si mul t aneous inistrati in the sane for i in . i rent
formul ati ons %@% %g %@%’%" lbqnﬁf%grugrg?g ?%?ﬁuggleg%okg@auﬁénéa} %‘f‘:@};}%@%ﬁqgﬁcgt i on
by the sane @avifig §ifnilateytto r400es5. By "sequential” adm nistration is neant a
time difference of wo nt/o2s~o0 -40 PCT/ AUD010078~ from seconds, mnutes )
hours or days between the adm nistration of the two types of nol ecul es.
These nol eculpegetRYthASraEiTedbmbofiRéht! the Alled?de Séquence chbspdhdihf &y BASRACt t he
present invention relates to the use of an agent capabl e of 5 nodul ating

t he expr esk) genogfic BagencpsomprHnH? sqagence of guckstideszas sctdforth h 14095 Ura

anal ogue the il f AEAAEL ARRMoti ment of a
condition Chggrg\f:a%lgé‘?érgﬂo%};mgggg§%éhgg%fﬁgxI a,é:%i abe%’gés)geg%é(}?gtrha@ﬁéer gy

i nbal ance. | singlarityl toy€#0ENBt her aspect the present invention relates to the
use of an agent capable of 10 nodul ating the activity of H38, B55 and/or
B60 or a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic
thereof in tneyéransthérqiattionlacly prefereell embradithent,ahe titteotidesdquant cofrespomtingli ti on

characteri sed by obesity, anorexia) .di abetes and/ or .ener i ntbal ance. 15 A
o e oot B RarrbNA secbrnee Attt & Ssdbre DL oS okt bihae b5

and/ or B60 0r<400>7 or a derivative, homologue or analogue thereof including a nucleotide sequence

having similarity to <400>7.

A derivative of the nucleic acid molecule of the present invention also includes a nucleic
20 acid molecule capable of hybridising to a nucleotide sequence as set forth in any one or
more of <400> 1, <400>3, <400>5, <400>7 or <400>9 under low stringency

conditions. Preferably, low stringency is at 42°C.

The nucleic acid molecule may be ligated to an expression vector capable of expression in
25 a prokaryotic cell (e.g. E.coli) or a eukaryotic cell (e.g. yeast cells, fungal cells, insect
cells, mammalian cells or plant cells). The nucleic acid molecule may be ligated or fused
or otherwise associated with a nucleic acid molecule encoding another entity such as, for
example, a signal peptide. It may also comprise additional nucleotide sequence
information fused, linked or otherwise associated with it either at the 3' or 5' terminal
30 portions or at both the 3' and 5' terminal portions. The nucleic acid molecule may also

be part of a vector, such as an expression vector. The latter embodiment facilitates



derivative) honol ogue or anal ogue thereof or B38) B55 and/or B60 or
derivative) honol ogue, anal ogue, chem cal equivalent or mnetic thereof in
t he manuf a a nmedi canent for the treatnment of a c [

characteri g&gHaE) g/zg@besi ty, anorexia, diabetes and/or ener}gé;HiA%}g g?lce. 20
Still yet another aspect of the present invention relates to agents for use
i n nmodul ating the expression of B38, B55 and/or B60 or a derivative,

honol ogue or anal ogue thereof. A furt " aspect relates to agents for use
in nodul ating B38) B55 and/or B60 activity or a 25 derivative) honol ogue,
anal ogue, chem cal equivalent or mnetic thereof. Still another aspect of
the present PIAGSHPR Bhrerembinang forms plgphinggsine;kjpase whighforms ae F'I’C\S’&‘LPPQ?E‘&’Y

honol ogue Orth@PﬁgQggﬁ,eﬁthﬁ_r eof or B38, B55 and/or H60 or derivative,

honol ogue, anal ogue, chem cal equivalent or minetic thereof for use in
treating a condition 30 characterised by one or nore synptons of obesity)
anorexia, di i i =

PCT/ AU0O/ 007 ﬁﬁ%‘aﬁﬁgﬁ“gé‘é%“g’{sd%’é%ihgg?&?ﬁ@ﬁﬁ ro éﬁ"t@ﬁ%ﬁ’%ﬁﬂ’? e el
under goi ng5 theecinbefore defingdbe a human or an animal in need of therapeutic or
prophylactic treatnent. 1n another aspect) the present invention

contenpl ates a pharnmaceutical conposition 5 conprising a nodul ator of B38,
BﬁS and/ or %}lfblr&xibﬁ pﬁcﬁlhaglmrBsBSBﬁ anﬂiﬁog;adinggn lEﬁﬁ]oa!ctdi Mﬁﬁepcmﬂseofaah@ﬁ mor e
phar maceuti ca acceptabl e carrjers r diluents. In anot her

enmbodi nent , fﬁ@gbﬁaﬁf’@h&ﬁ’i o ‘Fﬂﬁ‘o§? Bfr ERIHYCYe 8T HESleTENES 4/ or B6O or

B38, B55 andfu@logiOhdtioldruee ch¥aicheguivleRt® bo@liRsticamistedpMalefiGaEBos@br are
equi valent or mnetic thereof and one or nore pharmaceutically acceptable

carriers afdiesivatives gemimeticehavinganpmig acid sequence pkat IeasiAdOR % Sigrilagitydp

conposi tion ﬁﬁésmfc%hﬁﬁgu; SmAs acidéin (HEaRREBAE S¥udnce sdBrif HTRQABD bhoNs  of

active conponents in a formsuitable for injectable use include sterile

aqueous sol ucHetz 4( WP & fead f 4005t 8 pspectivaly, et addrivatiysowdaimetie terecfe 15

ext enpor aneous preparation of sterile injectable solutions. In all cases,
the formnust be sterile and nmust be fluid to the extent that easy

syri ngabi | i t4ncheraspect dftthapretentinvatiab isalitgntdd to dnhisolatedpiotsimsedectedd frramtheact ur e
and storaﬁs ]and nust bfe preserved agai nst the contam nating action of

m cr oor gant sis “THEH& bacteria and fungi. 20 The carrier can be a sol vent
or other mediumcontaining ) for exanple, water, ethanol, polyol (for

? ;(lgr’rpl e gl y((l:)er Ola’pr tléi?l%ﬁ:o%re]g b? L%gw?ell m?cqgc lac‘:i&I xl#oﬂ:c&)l(c) lenecg}Xclwlgcrt]l?e igl ycol ) and
differentially expressed in liver tissue of obese animals compared to lean animals
or a derivative, homologue, analogue, chemical equivalent or mimetic thereof.
20
(ii) a protein encoded by a novel nucleic acid molecule which molecule is

differentially expressed in liver tissue of fed animals compared to fasted animals

or a derivative, homologue, analogue, chemical equivalent or mimetic thereof.

25 (iii) B38, BSS or B60 or a derivative, homologue, analogue, chemical equivalent or

mimetic thereof.

(iv)  aprotein having an amino acid sequence substantially as set forth in <400>2 or
a derivative, homologue or mimetic thereof or a sequence having at least about
30 45% similarity to at least 10 contiguous amino acids in <400>2 or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.



like), suitable m xtures thereof, and vegetable oils. The preventions of
the action of m croorgani sns can be brought about by various 25

anti bacteri ntifungal agents, for exanple, parabe but anol ,
phenol ) sorﬁ!oé)?/g{cilﬁ@) t hi r mer osal and the like. In many cgéﬁéﬁ&}owsgm Il be
preferable to include isotonic agents) for exanple) sugars or sodium
chloride. Prolonged absorption of the_kfjectable conpositions can be
brought about by the use in the conpositions of agents del ayi ng absorption,
for exanpl e, alum num nonostearate and gel atin. WO 01/ 02560 -42

PCT/ AUOO/ 007g§p5t £hlotetn hiVifChrNifo a4 4 héﬁ@és@gﬁn@{ga@g&%ﬁym' 246 DRLAL I N
the active c onehts 1 n the reqU|red mount 1nt appropri ate sol vent
with optionally o3feivativeghesiologuesor mimetiethateobor a feqhéncobayingyat dnastrabbiitzat i on
by, for exanple, r e 0 . ent
means. In the casleg%%ﬁm a%f{o | le%é&dggéht Msabgd"% écg%algaﬁmgng{) as{%@lg':“ge’

i nj ectabl e 5 sol ukdntoisgue} tmlqgnefchcmleaj equivdiend or afimgticogfanidtpraeinar e vacuum
drying and the freeze-drying technique which yield a powder of the active
i ngredi ent “plus any additional desired ingredient from previously

sterile-filtefipd $plotiin Rividgh@reho ackh@fuenbesubsthtislly QO bap it in S< 2002> 6 6f t abl y
protected they may be orally admnistered) for 10 exag&lve, wth an inert

diluent or with ahdeiyativs, mgxgpl@glgcprgp@e%mpqeg@or pieapanceayingeat k3t aBey | n
hard or soft shel}sqeidiatity @apﬁ:hﬂt% caﬁ ﬁh(;usriﬁfbfnobfcl&qmﬁ)‘é%ﬂﬂeﬁvﬁ%' ets )
or it may be incorporated directl food of the diet. For oral

t her apeuti c adni nhosialegue oamplogRs Cb@@’F&)éQ@WGh@“ﬁﬁyﬁ A éaifd peastiBor at ed with
exci pi entsj,and used in the formof ingestible tablets ) buccal tablets,
troches, capsules el ixirs, suspensions, syrups, wafers, and the 15 I|ke
Such conposi fvidnsa mottlrphaypuraatm@mcmmedcmmhstafltmllmas seg fogth in <~409>> §er ght of
active conpound. T c 0 gp@ L& s may,
of course, be vard Q‘%WQ&J ﬁgﬁ]&g@ﬁv‘%rﬁ'@gl Q%QP% & en Oﬂ'{geag?efa lgut 80 ~
of the weight of 43% smﬂiahty t$heleanm0nantngﬁommnlnoeacmemH&brmhvatlve
therapeutically usef Siti pns s su h that a.suit. bI .dosage will be
obt ai ned. Pr efertjlzap OE @@%‘hé} I%F%‘Mﬁﬁ%&tf’ﬁﬂ‘é‘n%{{?cogﬁﬂﬁﬁ % the 20

pr esent |n1\5ent| on are prepared so that an oral dosage unit form contains
bet ween about 1 ~g and 2000 ng of active conpound. The tabl ets) troches)

pills, capsuKVé'é) afheroteffeencpded W“&‘F%‘&Sieé%‘f*%‘ierf Jiantially psigh 1ot im <f0Rddr such

as gum tragacant hor AfefiGhtive, Réthdloguk dF GRkldEhe GRERE bNa se%h&ic@b@%&ﬁg%ﬂﬁﬂuﬁs
di cal ci um 25 phosphate; a di si ntegrati ngﬁa gent such as corn sftarch) potato

starch) al ginic aasidiseayrace haying %@astabw Vocsimiarity ¢hatdeastlroatiguons amimgr at e;
and a sweeteni ng AR SBR PorSHftiffre, ﬁfﬁﬁ] E, Q{alagﬁ'&‘éhaﬁlbﬂ eHﬁValPrﬁ opdded or -

a flavouring agent such as pepperm nt, W nt rgreen, or cherry
fl avouri ngg0 When minetig 0 saidpigtein- f or m i s a capsul e) it may contain, in
addition to materials of the above type, a liquid carrier. Various other 30
materials may be present as coatings or to otherw se nodify the physical
form of the (i®sageprotein encéded byragtuglactile st@bh@tsgbstqlitihll)sas sot foth s k1400 >rfay  be
coated with shell ac, sUSRk. RL WO 01/ 91

or a defi e, homologu€ of ana ogue ereof or a sequence encoding an amino

acid sequence having at least about 45% similarity to at least 10 contiguous amino

25 acids in <400> 4 or a derivative, homologue, analogue, chemical equivalent or

mimetic of said protein.

x) a protein encoded by a nucleotide sequence substantially as set forth in <400>5
or a derivative, homologue or analogue thereof or a sequence encoding an amino

30 acid sequence having at least about 45% similarity to at least 10 contiguous amino



- 43 PCT/ AU00/ 00786 both. A syrup or elixir may contain the active
conpound, sucrose as a sweetening agent) nethyl and propyl parabens as
preservati ves, e and flavouring such as cherry or or | avour. Of
cour se, anyﬁraré’tl@zr‘s?'gl used in preparing any dosage unit fgﬁr}%?%%8ﬁ?7a“ be
pharmaceutically pure and substantially non-toxic in the anmpbunts enpl oyed.
I'n 5 addition) the active conpound nay e incorporated into

sust ai ned-rel ease preparations and fornmll"ati ons. Pharmaceutically
acceptabl e carriers and/or diluents include any and all sol vents,

di spersion nedia, coatings, antibacterial apd antifungal ggents, .isotonic
and absorption 102G ‘Hﬁ%{s»aé%i‘ erﬁ’ﬁHV‘E*WQ“‘PR’IgB‘?’ a?ﬂgg‘l?sgh lgﬁﬁﬂwvﬂéﬁi% and
agents for phar meggidicorkaidptdiif. substances is well known in the art.
Except insofar as any conventional nedia or agent is inconpatible with the
active ingredient, use thereof in the therapeutic conpositions is

contenpl ated, .Sup r i j I . Walo¥els ted
o the comBibi (7 BaEt hidbfed ¥ d HtiloRB bl SukBRiAGE ol hiE AP 7

par ent er al 5conposortd derivative, tiamelgguelori analoguenthéreof @assequehcadwpding tan amimn and
uniformty of dosage. Dosage.unit form sed. herein refers to physically
discrete units oiTGiPEich A O ersEanuEss  Salty B aieest 0 Biglolis &ming e
treated; each unijicidant<e400>rgora PrRdeve; hoindRGue] uaalbguey citinial equicalémioer i al
calculated to 20 produce the desired therapeutic effect in association with
the required phar®HBBIGAf 83l PEAGIR| er . The specification for the novel dosage
unit fornms of the invention are dictated by and directly dependent on (a)
t he uni que characteristics of the active naterial and the particul ar

t her apeut il® 6&fii) eca proteimbencadddi tyvacniiclegtide feqience subisiantiallytas getforith ire <ad@0>% t he

art of conmpoundi ng such an i terd [ . i se in
living subjects h%val %egwﬁ%veaﬂ%'%lé%'scer% ag%lﬁ%ilcttﬁ%ﬁoéog%v%{l'%ﬁéﬁngw@g ﬁ'ggﬁ ﬁ] i's
i npai red as her ei stidiseguénos havingnatdessoabout A5 siptilarigi ppat leastt10 conttguopoaeinb may

be conpounded for convenjent, and.effective admnistration.in sufficient
amount S wi th a SURIGHT & SRE GEIPaLTS POmelOEs ARflesdeariemital FRURIEA G uni ¢
form A unit dosagindtielofsfidprotdiRr €xanple) contain the principal active 30
conponent in anounts ranging from0.5 ~. g to about 2000 ny. Expressed in
proportiorl®, the active conpound is generally present in fromabout 0.5 p, g
to about 200Q,:a0/ : 0 4 { e ier. In the
case of conp Slilg‘j'?l ohs &fé%?\l%cg}?%rﬁlﬁ%a é&% %%é\ltéig}!@gg%tglﬁggf P girdésglﬁé{?ttg t he
dosages are det ermiciretiddsequanteasset forthan t44000s Liat a derbativea; domalogee oof

adm ni stration of tPe %ﬁni@d 'ﬁn]ﬂireg)i e‘;t.s. 51n ﬁenerlﬁ) t.erns, .effect.ive
amounts wil | rang@RiOBBRIETaY VIRgY 10y SUREF G rriophand wieh SRrodeS An ARG/ hody
wei ght. Al ternatiastd seqoencé subsanielyfas oen fortH im g/4Rg>Rad v deeivgive, hamelbguecor1000
ng/ kg/ body, wei ght . . The phar.maceut i cal . conposition al so ri.se genetic
1ol 6cul a5 uch’ asim G BGSFOr B S AP it b TP GO H BB RG: o
the vector carri eg 1@gshiCdontiGucas hiddRcRS ik & 400pa| e of expressing the active
t ngredi ents or nodul ati ng the expression of the active ingredients or
activity. The vector may, for exanple, be a viral vector. Still another
aspect of thg;pre o j 1 i 1 l e B55

and/ or 15 B6 1@r %g%?clﬁBESHSEGgér?m h%%egé %ﬁi&g?ﬁ&l?gﬁgyf g,gq%ltg’ﬁjégsﬂgt hec

i mmunogen") i ncl unliciegtideasequignee as sehfarthcidi €400>53 oha derivativelihemotngye be

nonocl onal,.or pol rall ccurr.i
anti bodi eszsor nay eo%{s]%{ehg?ep?%{éq%m&f%ﬁ&%g} ?ﬂmd{tk@%@ﬁgﬁe?%g% %&%P& t he
i mmunogen may fi radid segachce sutsandAlycsised ferth i k400 >daurral derivarleg horheloguehst

anti bodi es of the present invention are particularly usef ul therapeutic
or diagnostic age ‘?“cég‘"ﬁ?f{tl’éraﬂm&ciﬂseﬁ‘r‘@ Hing %Xea&trﬁ?’f’%ﬁ?}é?qﬂé? ¥ used
such as Fab fragnganésst 10-¢ontif®uamto dcll iR <e®BBi4.i nvention extends to
reconbi nant and synthetic anti bodi es and to anti body hybrids. A "synthetic
anti body" is considered herein to include fragnents and hybrids of

anti bodi e ant.j L i A pon are
parti cul afEiOth})Zef ﬂwo?ég?b?&mﬁ%{ fg@;ﬁpﬁgo&fg&ngagfg%gg%ré%axgg ggdi agnostic
tool, for exanpl enycléotide sequence as set farth inhe4Q0 > onaderivative, homafngue oc r egi ne.




For exanpl e, specific antibodies can be used to screen for the inmunogen.
The latter would be inportant, for exanple, as a neans for screening for
| evel s of t i ogen in a cell extract or other biolog] flu d or
puri fying sgﬁ’ldﬁgggs%{?ne ki nase made by 30 reconbi nant rreangllé;'?%%"}g%?ure
supernatant fluid. Techniques for the assays wo o~n2s~o - 45

PCT/ Ai 10010078G cont enpl ated herein ar_§5lgnown inthe art and include, for
exanpl e, sandw ch assays, ELISA and fldWw cytonetry. It is within the scope
of this invention to include any second anti bodi es (nonoclonal, 5

pol yclonal or fra nts..of antj I i I i.oned
anti bodi es di scus "Eogg%%g:'o %({CE?({%@%?S%* g@ﬁﬁ%ﬁ%ﬁ‘%&%ﬁ%@ﬁ@%ﬁ@ be
used in det ecti Onaci® seyuéence sulatahiialiytas aett fohb ty <489 >ldeor usiecivative hh@mologue or

comercially avail abl e anti-i mmunogl opbulin anti bod An_ant i bhody .as

cont enpl at ed her ef#m§tcdereRfor ap chosaguegﬁeeﬁqvmgg" 11‘3(3“6?!‘?9“%43%!0 ﬂﬁ‘ﬂa’f“yttﬂe

i mmunogen. 10 Bot & 1pR} Y&édtighous AinGRARMAS iP R&008H. | bodi es are obtai nabl e by
i mruni zation with the i mmuunogen or derivatives and either type is

utilizabi e5for inmmunoassays. The nethods of obtaining both types of sera
are well knoywy.:i n . £ are
relatively egs)?)l ya {bgeﬁtg[ﬁ%gdgd%yﬁrﬁ“gcﬁﬁ %‘%‘F@ legﬁlgﬁéptqg IOZEl ar 5{"%%)?3& ani mal 15
with an effectivemmimtidd seqhenctias senfuxthdgend@)> Ant a gerbiative domslogheorof |

collecting serumfromthe apinmal., and isolati S if..c sera by any of the
known i nmunoadsor "H@?Ptg“? B‘EWﬂFE{H@E!OWATQP%B%CO&H??’BSO%‘%Z‘%II%?% ﬁ%eesc?%ﬂ" l?%i s
nmethod are utilizad sequéhcy subistaalidlly a3 st forPén ef400 MBLnaetiaytive] hayologue or
generally | ess favoured because of the potentj al he;ero enei %si{%gla;itgem

product. 2@ The uBEIc theseRsOr gh aMIngAcidissaHeace hayingt RutSS

particul arly prefgnegpidemapshs Hhidoheisd i Ldop>ieo produce themin large
quantities and the honogenerty of the product. The preparation of hybridoma
cell lines for nonoclonal antibody production derived by fusing an i mortal
cell line angd_}. It ﬁﬂﬂ” i reparation 25
can be done Ex;y 11?@&%?%%@0@{%“@’6 g‘fcgegcv\e E%%%Q@gblm)gg&%%&a@e&gki lled in
the art. (See, f onuckeoddgiequdnoeind seafalthand< 409 9rang dBaatice, Fambogedhaut

Hybri domas)_ in Co ndi ym of | nol Vol .1, ed. L .Schwart z, 1981;
Kohl er andl)SM | st e’lﬂﬁ‘f"% %@‘5‘%% THESYGY ‘i‘!ﬁ“?%‘,mﬁﬂ“o‘g‘é‘é{he \é%sr‘i‘glmﬁ?o
| mmunol ogy 6: 511adidl Squéld Sybstantial¥y 49 $édFBpth <460 PE0r Aldefi41¥¢ Somadloguei her

aspect of the present invention) the polecules of the prese i.nyention are’
al so useful as schgagiicibereefogan yﬂfl@r%{ﬁ‘é@%ﬁﬂﬁ%\%mséarqaﬁﬁ@owg% sjmilagily to

di agnosi s of di sogqesss10\nGiuous amino acids in <400>6.

20 (xviii) a protein as defined in any one of paragraphs (i) to (xvii) in a homodimeric form.

(xix) a protein as defined in any one of paragraphs (i) to (xvii) in a heterodimeric form.

The protein of the present invention is preferably in isolated form. By "isolated" is

25 meant a protein having undergone at least one purification step and this is conveniently
defined, for example, by a composition comprising at least about 10% subject protein,
preferably at least about 20%, more preferably at least about 30%, still more preferably
at least about 40-50%, even still more preferably at least about 60-70%, yet even still
more preferably 80-90% or greater of subject protein relative to other components as

30 determined by molecular weight, amino acid sequence or other convenient means. The



are regul ated by B38, B55 and/or B60 or B38) B55 and/or B60. 5 Yet another
aspect of the present invention contenplates a nethod for detecting B38 )
B55 and/or B60 or B38, BSS and/or B60 nRNA in a biol ogi cal sanpl e from a
subj ect saiNOMYHWd conprising contacting said biol ogi calP?TAHYY th an
anti body specific for B38, B55 and/or B60 or B38, B55 and/or B60 nRNA or
its derivatives or honologs for a tinme_,and under conditions sufficient for
a conplex to form and then detecting ggl d conplex. 10 Such nethods nay be
particularly useful for the diagnosis of the devel opment of or

predi sposition to obesit anorexi a, diabete ener i | gnce. The
presence of B8 “ﬁég 8{'??6%5?“"%‘6‘&?“&@' 30 l?feﬁ"@?‘iﬁ ?F{adni"‘rﬁ"ggrﬁ?ﬁ&” grenft9 Pesuch
as by V\éstermoighp_m)}dlmg ELI SA or flow cytonetry procedures. B38, B55 andl or
B60 nRNA 15 may be tected, for exanple, by in situ hybridization or
Northern blotting. These, of course, include both single-site and two-site
or "sandw c . L I

traditional hgvotﬁ%gq?@fl@%m%i ﬂﬁgr Iggg(gsbﬁ%ese ss;e%/gl%g so’}hﬁgf‘%ﬁssg rfect

bi ndi ng of 5aB3&isehdughit tamtlhﬂodmiyodmwagmtangeirculamgaégidcﬁridhs abodylgticn of Ba.’:&)ng

t he nost useful and.c used ass an favo for use the
present i nveﬁ?r%ﬂonﬁtﬁ%fer’%@f a@ﬁr‘? ée[gfar%%sensrfgyﬁﬁ@ ﬁ{f%cﬁs (g’s?ﬁggytl %i que
exi st) and a&dd aljoeffetts ©f datok rhe/faemmwms emhéJMlefé}elnﬁkesms dreYiRely ton.
Briefly, in a typical forward assay) an unlahelled _ antibody is immohilized

on a solid seRy@ediztedvig ke ‘teﬁﬁals'lfﬁ‘ﬁ!“é SXSEF“b@“tpégﬁ@éal 5FERI AR tqeﬁ‘ﬂ%abeBﬁP 8t with
the bound noge Hdrsohyﬁfit@hdafawapamb@e PPid Qfredsiobf BSSi iRfulghtto bb Péguitder | od
of time sufficient to allow formation of an anti body-antigen co ex, a
second antlpbbdﬁﬂStme@@ﬂffWﬁlmgoaQCh@l%ﬁﬂ,lrg&!ﬂf)tlﬂﬁéwxlp&ﬂsml @W/@F aceipiey efthisigshecul e
capabl e of i

allowing ti rr‘%r lgﬁb &gsll(gnn&%%?tc@ﬁh %f%'}(%;}tarlh %dr}ﬁr(l)l%lnzér:rot rrg] ﬂéd)??%}ﬁ%d

ant i body- antcrgm—rhethmlhkmdmluﬂmh@dgboh}l&ngtc amt faambmljolrsat efined Bisiswashed away)

and the pres ce of the a i S det y 3Q ob vation si gnal
produced by ‘? EICP%%’F@F“E‘&)}%‘@%}?C&S H it g?'% OrPé?/V‘g?? e‘lféa’&ﬁ‘aoﬁglf@ Bive,

by sinpl e obggy yehk leRpteiontHAS b¥énshbwe t@ésgd&’dte WitR bod{Biveibht. it rdgatdgBeby WO
01102560 -47 PCT/ AUOO/ 00786 conparing with a control sanple containing
known anouAt i§ tsughtdp exhibit sigmlap etfertstodid8y rTMWW&mase&yoqsaeql’{m'e a

Simul t aneous, &t s HsC BB B3 356! Bodelubaietdkarle AidRaes ar e added

si mul taneousﬁy to t?’u ound ant | body. These techniques are wel |l known to

t hose ski | | ehbmologshanatogs, cliemidal dquiplentsyandimimetiasghereefi dres examplg,| refegrace eadi | y

oy ahm gnt " eaRRTR LR el BeRaEBRle s BBCRR d AROBBIRME, 10, i ng

cel | extract contplanene cimpmeyts G13a |and; €bbiviiich eompljsesaadegmn of high hemblogp evitht i ons,

| ynph) tissu | uj d an res irato therefore

gener al | y52§ ﬁ?%l 'gb‘?sﬁéﬂo %nl?ﬂf |angpﬁ§la53f“6‘p§‘§da amﬁ“ﬂﬁ‘ﬁv PREN SRR 04t ends
to fernent atjn@feag‘eluébﬁlcagmo&u watant fluid such as froma cell culture. 10
In the typical forward sandw ch assay) a first antibody having specificity
for the B38, BSS and/or B60 or B38, BSS andl or B60 or antigenic parts
thereof) is Riddi@h 19%@&1%,4 the %ncﬁ&famfﬁhy aRP 1P oAtheR ! hélechids patiades hhe
solid surface iIs typ| cally glass or a polyner, the nost comonly used

pol ymer s bei mgchaaismufonihe thesapeydcangd mmlm;acuwcmcntpépmmﬁ@h as Dbesityy vi nyl

hi d P
beads, di 25 R 3L AtuldiE b, AR B Qb By e Bl b2 0
an i mmnoassespressioe phidncts mgwmrm@fmheamlmllei for msenin sunh trbamantk Theke

Il t _of e bi ndi h |
Aoar bi ny ¢ RELeRUe ey S50 st o e agtch e ool Ay pREEBRARP & ¢ e

test sanpl e. Jef¥er ahinthisQlor %eﬁchequﬁﬁﬁpbﬁ)bm zihﬁndlﬁsl\.eébrdhﬁglyhme nﬁﬂumlded to the
solid phase conpl ex and incubated for a period of time sufficient (e.g

2- 40 m nut esyorgRPIRERY the Presem 15"‘68%*“?5“6‘?\"5 bytds got limjted tp Shuman, prism %ﬁ’ ng of

any subunis HU&&)%EEnﬁrﬂlst(Q% a@%‘ﬁ@&y coxEP'h'of%\éé Qﬂnﬁé}?) 'lz[b%km’g't&ﬂa:ﬁﬁﬁls%’g the
anti body subunit solid phase i's washed and dried and i ncubated w t

second ant i bousg, mvs Ehinee pigsrhamsiesy, trahbﬁsmommqmpmais (eThedogs catshangnt i body
is linked to a reporter nolecule which is used to



25 indicate the binding of the second antibody to the hapten. An
alternative nethod involves imobilizing the target nolecules in the

bi ol ogi cal §%hrgf nd then exposing the inmobilized targ t cific

anti body whic }r(r)%)?@or may not be | abelled with a reportefg%ﬂ%@"ﬁ%&

Dependi ng on the anmpbunt of target and the 30 strength of the reporter

nol ecul e signal, a bound target may be_detectable by direct |abelling with
the anti body. Alternatively, a second-PAbel | ed ant i body, specific to the
first wo ot/ n2s~a -48 PCT/ Al JO0/0078G anti body is exposed to the
target-first anti body conplex to forma target-first .antibody second

ant i body t er £3PSHrEd E’Hﬁﬁ?’&%ﬂ (ﬁrﬁe}%ﬁrg‘ﬁ'&M%%‘g&é& PWC"B"H RFEHEY enitted by
the reporter LR ahuntan Byrimdte BPhideSiock@limgul €” as used in the present
specification, is nmeant a nolecule which, by its chem cal nature, provides
an analytically identifiable signal which allows the detection of

anti gen-boun 1 baod oy Slafek ta I j r

guantitati vegc%@h@gé%egg&%%‘)fﬂu%g@mf @33%5&& %@%%P?wxﬁ%tﬁiugestgfpe of
assay are &i BB&rB5Srmng B66 pmirorsidonti anesic acid muikicolns dh adthitienontBIBnBHyandol ecul es
(i.e. radioi opes). an 0 chem | um nescent nol ecules. In the case of an
enzyne |mmn§§ég§ ,ls}“éﬁmg%“%fr%lsﬁcsagg}éﬁ] ugated to the second anti body,

general ly by nmeans of gl utaral dehyde or periodate. As will be readily
recogni zed, wever a wde variety of different conjugation techni ques
xSt i oh T Gt PyiSh sonyeinines uitss, p el or BORUHRERRs iGNy used
enzynes incl pge BrIaéongse h Daifnald e medbd caffrising dbaaeingké B3gB5act osi dase
and al kal i ne phosphat ase, anongst others, The substrates to be used wth
the speci f§0c ansor #Adgeng \é’“bé?n_éﬁf%‘r’i/a‘&%%?ﬁ“f‘wmtfﬂ'ea {ime arrtyndsngondisions

hydrol ysi s by,iflnt ¢QhpreaRRe doRare3me e ottiefwise MBdwEAE exir&sioR bPB38 NB¥30€.
Exanpl es of suitabl e enzynes incl'ude al kal i ne phosphatase and per oxi dase.

It is al so paskertiad. ther prample|aptsense soqushess sechas igigoncleatides gry be utlissfid a
fluorescent product rather than the chronogenic substrates noted above. In

all cases, the enzyne-|abelled antibody is added to the first antibody
hapt en conpl Espverselyoweddeit acidh motbculanencodingiB3dh 8356 and/os B6Q enydenivatives thesdo d

vy, A SOUL0Re GORALRY ek 1 B AR LR B ST P adideon added Lo the

conpl ex of ant y e substrate react with the
enzyne linked to 25 the second anti body, giving a qualitative visual

signal, whic be further antitate sual ly spectr otonet.rically)
Lo e an o mareasGsst B e Rlesch RtbaoR SitbmbaRSs bRl SETOSRABE RN dine
sanpl e. " RepBs8,@55mmd/er B6@in Adubfeck xdié mdtholl comipitsinyf adamhibtedgoloshidabjeqn or
i _nh| bition of ﬁgg{l Utlfl’latl on Su?éﬁl;il as regﬁbl ood gel | s on,.l| atex beads, and the -
like. 30 AltBphigimsritetivgamounth an agrnhior adine ang gpder copqitipgs Seficisnttn g

r hodam ne,20nB¥rel® d aeEre e B35, BsHulirR B0 a@ivitybodi es wi thout altering their
bi ndi ng capacity. Wen activated

Modulation of said activity by the administration of an agent to a mammal can be
achieved by one of several techniques, including but in no way limited to introducing into
said mammal a proteinaceous or non-proteinaceous molecule which:
25
(i) modulates expression of B38, B55 and/or B60 ;

(i)  functions as an antagonist of B38, B55 and/or B60;

30 (ili)  functions as an agonist of B38, B55 and/or B60.



wo o~n2s<o -49 PCT/ Al JOO/0078fi by illumnation with |light of a particular
wavel ength) the fluorochrone-I|abelled anti body adsorbs the |ight energy)

i nducing a excitability in the nolecule, follom% 1.5s1 on of
the |ight a‘t%z‘{1i agfact eristic color visually detectable w ﬁﬁg’ﬁm%(at

m croscope. As in the EIA the fluorescent |abelled antibody is allowed to
bind to the first antibody 5 hapten cogpl ex. After washing off the unbound
reagent, the remaining tertiary conplex Is then exposed to the light of the
appropriate wavel ength and the fluorescence observed indicates the presence
of the hapt nQof re both
very wel | %{& c&yroé ﬁagéo%ﬁtn%ohéc ?'al;r?gﬁ érgéfgglﬁtnlg@gﬂl A%;Bﬁﬁ&?ﬂét%ﬁﬁ% ?or t he
present met hﬂdudlh@‘ﬁerpro«amb er fdllem:rgt éur exmnple Uhadwral proddet seenaiy. Maidherpe,
chem | um nescent or }%@Ol umi nes ent | ecul es, maé al ﬁo be ené)l oyed The
present mvéﬁ?‘i"lﬁ’ﬁc“‘;&’%g‘o e Y bat B8 © §iacnug plesple,er may, b W’h‘ﬁ’ PCR
analysis to @ﬁﬁ%ﬁ&:ﬁ%&rcésﬁcﬁagt&rexﬁﬁﬂe Qhcutal §rdaaétlsmbmﬁ§§r miFpet i ¢ assays
directed to detecting B38, B55 and/or B60 have a wi de variety of

appl i cat i ohschemigaliy samghesmﬁ T‘Mtprr:sem in¥entiop contempipigs) ehestiead anrlegyesief B38,

i nvol ving abegsr f or

expr essi on ?@Q@’ I C ggﬁ%ﬁ)ﬂm llngp‘\'e/}a fgtlgl?an 5c?m ay L%b?’orm; o%ﬁl{%é‘tge nol ecul es.
Such assays Cheynicdl agorists may hmtmechssmhgbme&nvealfdom Bi8, 856 andYdr B6@ bt raayf or t he

pur pose of sess exj st enc, ed ) t|o to .the devel opnent
b Suoh ai shueresrEAarY Sl fiey c AREFRLRES shertll skouie B ER genet <
pol ynor phi ¢ shedifigall§fdesipedas erimic BrSia pﬁﬁﬁo@eﬂlc@rpra&rmo Aftigdni¥@ By 64 ence of
specific hap otypes of these tgenes In.this regard, by deternining gene

expr essi oh0 (7Y campung capabieefi tioeking, inhiitingy OFIEFFWH%ETCQI?WWQ R38eBphanfl/or
strategi es g ih crfink Bht P ndifl astogicaﬂmetﬁ,u@l AnfEBEniBY FRAAL nloRBhdI 0"
shoul d al so be understood to extend to nethods of diagnosing or

moni tori ng antbeiicinad eotingnsei rypleicracids whiakenre venhirasiscrifition 25 éran&batmntqf dﬁ‘& S
characteris b n expyr '

activity, el% a¥1d ?%rgb? ﬁesl%ggh{rﬁ chr i&eurllllg{l\g&g E@gﬁﬁgﬁ&aﬁhrsg%@ﬁ?gﬁth
BSS and/ or Bﬁ(bchlﬂvc@l \hﬂrsinggnm‘,@hs sRMpJ fibdsomes, DN AzymmeesRNA apéanteny dther f eat ures
of the prgent. (iggvention are nore fully described in the follow ng non
limting S wo o~nm2s~n -50 SUMMARY OF SEQUENCE | D NOS

Said proteinaceous or non-proteinaceous molecule may act either directly or indirectly to
modulate the expression of B38, B55 and/or B60 or the activity of B38, B55 and/or B60.
Said molecule acts directly if it associates with B38, B55 and/or B60 or B38, B55 and/or
20 B60 to modulate expression or activity. Said molecule acts indirectly if it associates with
a molecule other than B38, B55 and/or B60 or B38, B55 and/or B60 which other
molecule either directly or indirectly modulates the expression or activity of B38, B55
and/or B60 or B38, B55 and/or B60. Accordingly, the method of the present invention
encompasses the regulation of B38, B55 and/or B60 or B38, B55 and/or B60 expression

25 or activity via the induction of a cascade of regulatory steps.

The molecules which may be administered to a mammal in accordance with the present
invention may also be linked to a targeting means such as a monoclonal antibody, which

provides specific delivery of these molecules to the target cells.
30



PCT/ AUOOL0078G 5A summary of sequence identity nunbers used throughout the
subj ect specification are provided in Table 2. TABLE 2SEQ I D

NG DESCRI PT{ N 1cDNA Nucl eoti de sequence of mari ne B38< > jno acid
sequence of rrar'ﬁ%g‘?838<400>3cDNA Nucl eoti de sequence of %T?%%O@@g}f
O<400>4Am no acid sequence of marine B55<400>5cDNA sequence of human
B55<400>6Am no aci d sequence of human BRH<400>7cDNA Nucl eoti de sequence of
mari ne B60<400>8Ani no aci d sequence of ‘nmari ne B6015<400>9Genoni ¢ sequence
of human B55<400> 10Pri mer sequence<400> 11Priner sequence<400> 12Pri ner
sequence<400>, 13Pri ner .S 0<400> i < >, L ner
sequence<400 >A %.gﬁf;{ %@Faso g %@3’2@%@48&2‘9‘1“7%?%‘3%&@5%‘%5 gﬁ @g 2@6 g{i&fg ijgg%érg%e ni c

pr obe sequengranmAdadistelcondithgsniFor pxanipde, skcpreseacindéifiiiol @pamicutaylynisefupr obe
sequence<400>21Fl uor ogenj c. probe seguence<400>22 ressed s ence tag WO
011109500 - 51 Pk OV ACHT S BRI A PR 9 AT OB SR gL of ¢ he
singl e and t hpgRxiaClihbdtesdR &gy ahbaite.f Or am no acid residues used in the
present specification is provided in Table 3. 5 TABLE 3 Single and three

| etter am nd acid abbreviations Anino

Aci dThr ee-| et i all ;-D%,!E‘ i F i r.gAspar ag
i neAsnNAspar t%cgsﬁgy%%ﬁé%gcgyfntg@%% E@g‘lﬁ% ne %%kg ﬁ%‘gﬁl‘lﬁ% ggg%zg%é& E
' d yci ned yGthanralisnffédingHfdh s ocomlitiinabhtactetisad diyrosk ou oy §ymptorssknbbsioni ne Vet

MPhenyl al ani nePheF25Pr ol i neProPSer i neSer SThr egni neThelTr y ATr oWIvir 0Si n
oy v30Val | ndURIFOA- G aheass BBSGierEy imhgaek LRGN e B B!

PCT/ AU00/ 007 $anima alP 2 er831ivB iMoo &F ufs ageat fofy tinge didivntiai corditieds séfizlennto

Uni versity) with the breedjng_pair ed ad |libityma diet of Lucerne and
chow. | Bxpold Radblae G PHRFSIond Boiraadar 2eaar “UHORE Drodylle sHAGIILAT o

diet of stangagdpeheaisgoy chow from which 12 % of energy was derived from
fat, 63 % from carbohydrate and 25 % from protei n (Barastoc, Pakenham
Australia). Animals were housed individually in a tenperature controlled 10
room (22t 1 Irgln&@ﬁ%rr&s@eafl%% é?e{sﬂg vehti A Teafldida ﬁl\éﬁlloﬁ of fibatihg a al QA

aninmal s were sacrifice tissues I med ately renove , Trozen i
liquid Nz andramhedisedsecerdition ha@@:terised byope pi meret sympprumsyf obesity Panoneriary s

obesus can .classified.nto three groups 15 ac to their od

o oonge ank BibefRat trefi inbhpde i el BinohisinR SFfinN e 8 siid Hafordy 895
weeks of age effegtivd ambumtiufB3B SBES andrarBSOQK B38B 1S 4ndl@®b0gl ucose < 8.0

nmml /L) and nornoinsulinemc (plasma insulin < 150 mJ L), Goup B aninals
are nolinoglycem c but hyperinsulinemc (plasma insulin > 150 niJ1), and
G oup C ani ”@’lé“e@fe@tiw}%&%ﬂi”ﬁﬁ&m &m&tﬂnﬂﬂec%su@oa‘i_%a& pha_iy &ldechih tl?d“dksired_
hyperinsulinemc. The criteria for 20 the classification of animals into
groups were HEBEEE BNPAES Y 1o felnihg @ptshorinhibit pragygsion or halt altogether, the onset

20 or progression of a particular condition of the individual to be treated, the taxonomic

o)

group of the individual to be treated, the degree of protection desired, the formulation of
the vaccine, the assessment of the medical situation, and other relevant factors. It is
expected that the amount will fall in a relatively broad range that can be determined
through routine trials.
25
In accordance with these methods, B38, B55 and/or B60 or B38, B55 and/or B60 or
agents capable of modulating the expression or activity of said molecules may be
coadministered with one or more other compounds or other molecules. By
"coadministered” is meant simultaneous administration in the same formulation or in two
30 different formulations via the same or different routes or sequential administration by the

same or different routes. By "sequential” administration is meant a time difference of



who first characterized the stages of devel opnent of the obesity/di abetes
syndrome in this species. EXAMPLE 2 25 SEQUENCI NG AND CLONI NG OF B38, B55
AND B60 B3 d B60 were all identified by different i y PCR
using the R %iaﬁﬂanNA differential display system(GienHlLfﬂjl/‘Ae][ﬂm/%'%ls(?1

Cor por ati on). L|ver NMRNA from fed and fasted, | ean and obese Psanmonys
obesus was conpared. The PCR products re 30 separated on a 6 %

pol yacryl ami de gel, and differentially expressed PCR fragnents were

vi sual i zed by exposing the dried gel to x-ray film Candi date bands were

exi sed from}he Q Q -53 P / 07 an |ified by PCR
using the apﬁ?‘gﬂffoﬁ% w&%&oggr%ldﬁgrl on. gggqaﬁ%ﬁ%' mPéng n’gy g carried

out using ABmoRRMEV Biege MpRciles My bé admiaistered is aqyierdet. ng ready reaction kits
and anal ysed on an ABlI 373A DNA sequencer. Cene database searches were
performed at the National Centre for Biotechnol ogy Information using the

BLAST 5 net t dx”ﬁg@h fenﬁe 5" and
3" RACE (Ra\;I)\?lr ,tAr§rp ﬂlyéfr :igpacg ‘{ tg?lﬁ{)egéﬁ “{vgnmd@)a&\?v?;ﬁggfg A())fr me us?ﬂ% e Marat hon
cDNA anpl i fi madulatmgkthe exp@ssinn o€ B¥S, Blan@aCBoPora gerivative, hmglcxgu@ned into the
PCR- TRAP cl Oﬁ'{aﬁ% ?&%}e%ﬂ (ggﬂﬁah\l}%&{ire%? WJa%Qﬂ)fﬂr fhk 'E}%L:L%ém me o%?%i? were
sequenced in orward drrection toocont e seq of the
RACE pr oduct chaesterissl isycabesity landrexia Bfifheteg add /oo cricOgyf xmbatahces gene pr ob| ng a
CDNA library is necessary. EXAMPLE 3 EXPRESSI ON ANALYSI S 15 Liver and

muscl e RNA was extracted using RNAzol B (Tel-Test) and adi pose tissue RNA

using the Rpasiy yei\thothet ﬁ@@&tltﬁmpféseﬁlt ﬁl@flﬁﬁﬁﬁélate.ir tvethNB ofaf af&il Qhipable of
transcribed with AW (Pro The. |l evel of gene expression

in each c[bmngwﬁm %&Ct'&lﬁﬁéﬂf %?BatBéé aB%’PﬁB“’rahﬁﬁ‘ﬁ“’Pm thé@ﬁh’ép‘bg‘yaléﬁuean ABI
Prism 7700 s u%ie%pmhmedc tﬁé;&df@n mﬁndﬁaﬁem?éoﬁ%ed}m‘aﬂfmhecom rol to

standardi se t e am) nt of reaction. Prinmer sequences

were as fol IWC@@SatmmhaﬁwaM SEASTCAbAe and/orentgy > 10] ;
B38 reverse, ﬁ lfiz(E‘(ﬁE'LF?(FBGCGA\CTTAGTGTAGCATT 3" [ <400 > 11]; B55 forward)
5' - GATGCGIT CTTCCT-3' [ < 400 > 12]; B55 reverse,

5' - AGAAGCAAACCCCATCAACTGT-3' [ < 400 > 13]; 25 B60 forward,

5' - TGGAGGT GCTCAT- 3' < 400

D | G CAARCA B AP diopregent mygppion f%‘fs (OB Ui B3 ufpygnylor B0 or

5" - GCAAAGACCH VAT e2or analo &Qﬁeréofl&]B%“BSSiﬁﬁd/& BEV6t defivative,

5' - GCCAGAGCAGTGATCICTTTCIG 3' [ < 400 > 17]; FI uorogenl C probe se uences

vere 5' - ACCGruBIeRUeCMatoses chpmigal qquwawotprﬂnwe}lc Hgreppin the gianufacture o
5" - TGAGCCCAG AT AR TGRSR & 2 corlditiontGactertseh b§r %Beﬁt??anorexm, diabetes

and/or energy imbalance.
20

Still yet another aspect of the present invention relates to agents for use in modulating the

expression of B38, B55 and/or B60 or a derivative, homologue or analogue thereof.

A further aspect relates to agents for use in modulating B38, BS5 and/or BG0 activity or a

25 derivative, homologue, analogue, chemical equivalent or mimetic thereof,

Still another aspect of the present invention relates to B38, B55 and/or B60 or derivative,
homologue or analogue thereof or B38, B55 and/or B60 or derivative, homologue,
analogue, chemical equivalent or mimetic thereof for use in treating a condition

30 characterised by one or more symptoms of obesity, anorexia, diabetes and/or energy

imbalance.



wo o~nes~o pcTintrooi onms~ - 54 5'-ATCTTCTTTGAAGTGGAGTGGAGACGCTG 3" [ < 400
> 20] for B60 and 5'- TCCGGTCCACAATGCCTGGGTACAT-3' [ < 400 > 21] for

(3-actin. T, es had the reporter dye FAM attached t ' d and
both pr obesaﬁ)a'ﬁﬁ'?ﬁg 5 quencher dye TAMRA attached to theoP e}?ﬁ/_oo@&l?

conditions were 50C for 2 min. 95C for 10 mn followed by 40 cycles of 95C
for 15 sec and 60C for 1 mn. EXAMPLE 4 B38 10 Sequence and Structure The
full sequence of the B38 transcript i $41669 nucl eotides in | engt h and
encodes a protein of 354 ami no acids. The protein sequence has regi ons of

hi gh honol ogiqto conpl ement factor precursors CS and C3. An 18 amipo acid
hydr ophobi ¢ 8 #Fatedrspeqt gbthe prosentrinyeation, the mammal ypdergaing;tigamment, may- he a

i ndi cates t hahntd16: B el I héed O R eWJﬁﬁr@ﬂlg&Et_i@ﬁ‘&atﬁeﬂtf ansnenbr ane _
segnent. However B38 is thought to be secreted since the signal sequence is

very simlar to that of C5 which is also secreted. One region of high

honol ogy i s r .t g@a? yx@l hg% %@%'- -1ike

dormai n, and z%?aq?&gfg\gfpﬁgsg%ié%ggrls ave ngégn 1s S(;eavﬂB 0 ?ﬁ@rﬂeas E@Bgtic

gl ucose outspudmprising ambduniat@dOofRI8BESandigr R6exprassi¢n\SFP38, B354 adelor B&Oi ve of

C3a and stinmulates triglyceride synthesis an | ucose tra rt,in

adi pocyt es. eSYIHAY eRsOrIpre p mﬁ%‘hﬁﬁ@rﬁcﬁ%’éﬂq’vg‘iﬂ?‘ﬁf%?"d‘é°fp‘ﬂ‘§?‘§f-nL“ Wother g cs5)

respecti vel y embétiiment B8 phermicdiicd) cEMBbditin domprises'B38! B5Samor By @Bispn 25 I n

the liver of Psarr~nonys obesus) B38 nRNA | evel s posltlv_el?g correlate with
*0

body wei ght Bp andforgd6dgriaflesivativenhopaolaguce gralagus, chgmigalequivglegpar mimetis B
ani mal s) . Thgre, o hdrindGu Gty ShApiaPid Wirlels dnfiiddla¥iG&id. I (P <
0.05). No di g%%g&@%@@@ﬁ%@ &gg&gggr eEglmgrf vrvas sneen In the liver

bet ween fdd bredity,zdltsech compontnss of3ch\a pernpasition aporefestedttd ah " astiveh
triglycerides was Ii;ntl.so seen in the adi pose tissue (p < 0.02). Again, there
was no si gni FORRE™ i f f erent between fed and fasted gr oups. 1VO 01/ 025Q0
-55

The compositions of active components in a form suitable for injectable use include
sterile aqueous solutions (where water soluble) and sterile powders for the

15 extemporaneous preparation of sterile injectable solutions. In all cases, the form must be
sterile and must be fluid to the extent that easy syringability exists. It must be stable
under the conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi.

20 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.

The preventions of the action of microorganisms can be brought about by various

25 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 by the use in the compositions of agents delaying
absorption, for example, aluminum monostearate and gelatin.

30



PCT/ Ai 100/ 0078G A positive correlation between B38 gene expression in the
nmuscl e and bl ood gl ucose levels was found (p < 0.01) in lean and healthy
(group A ' This was not seen in group B or C animals. 5 EXAMPLE 5
B55 Sequenggbgﬁ%ggﬁructure The B55 nRNA is 1155 nucleoti%ﬁﬂ?qWWmV@%gth and
does not match any known genes in the 10 public database, but has honol ogy
W th expressed sequence tags (ESTs) froma variety of tissues. The

predi cted open reading frane results i4-a protein of 189 anino acids in
Psamonys obesus. Muse) rat and hunan sequences were deduced from ESTs (3
rat) 5 nmouse and 8 human sequences were used). The npuse and rat protein
were found t¥etile injgrsabimsousions prgprepareq b ArFomorating theackyecampossmpinghdgous t o

t he Psamony, ’ Jrvel. L . protein. f ound
to be 187 antis i oitbutiia tRRe fare RBRSN Bl WP HERN B htcull 010
sequence. Thiellewedbyesterdization &0 tforceaample afilten stesilization ifrfadiatiorcersotheayund bet ween
lean) obese or disbellc RRamTG ABESUSBSS. 13 L OsAked pa. S ompsaIe 15
in humans fr &9 gl.cinst(} I qctaér and o cdﬁ?oﬁoéloﬁepyln M ce e oY i's
predi ct ed bosonaiess, Aeprefesred metodaofcprepagition arkt vacasn deydrsg dhd theofréede-diyiny a
Ctermnal c t%fla%%@% éﬁil. Tae %q#l contains a coiIeﬁ.cg%# re?éon from
ami no aci ds #ehnfaye yhich yigld p pawiof theaghynergdigntplysapy sadigend AsFFYy in some
structural pingle@ichtSréth Grovidbudly elefifestileked3itibh Bdiddg proteins in which the
coiled coil region is called a |eucine zipper domain. 25 The coiled coil in

BS5 is only about 40 residues |ong, much shorter than the very long coils
o Cppear Ao BRSPS U] IS 20, BN Ml e
every sevdfitéxamplei with an Teerdiluent@r With@n @ssimidapleedible ¢aryipn, ohitanay bgtenelossd d
LS A TR SR, 08 8 Bl L A0 |
functions. inv@périveddbextly wiBotthe food of the diet. For oral therapeutic administration, the
active compound may be incorporated with excipients and used in the form of ingestible
tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the
15 like. Such compositions and preparations should contain at least 1% by weight of active
compound. The percentage of the compositions and preparations may, of course, be
varied and may conveniently be between about 5 to about 80% of the weight of the unit.
The amount of active compound in such therapeutically useful compositions is such that a
suitable dosage will be obtained. Preferred compositions or preparations according to the
20 present invention are prepared so that an oral dosage unit form contains between about

0.1 ug and 2000 mg of active compound.

The tablets, troches, pills, capsules and the like may also contain the following: A binder
such as gum tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium

25 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 liquid carrier. Various other

30 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



PCTI Ai 10010078G A dil eucine notif was also found in the cytoplasmc tail.
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triglyceri de ()p<0 01). 20 Cell culture studies ducose and insulin
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nours. 4. hou Beeficafl % Ptk aharBl o MR arP i oRbud),
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Only the 5 end remains to be elucidated. The nRNA transcri pt sequence so
far is 279 nlutsl esprciatip advaptageons tehformulatemparenteiak egmposisiqn imglosage pit firmi foy a 28
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wei ght (p2& ;ﬁocﬁﬁ} therddsivéditherapeatic éffec( naso0iafign with the required pharmaceutical

carrier. The specification for the novel dosage unit forms of the invention are dictated by

and directly dependent on (a) the unique characteristics of the active material and the
particular therapeutic effect to be achieved, and (b) the limitations inherent in the art of
compounding such an active material for the treatment of disease in living subjects having

25 adiseased condition in which bodily health is impaired as herein disclosed in detail.

The principal active component may be compounded for convenient and effective
administration in sufficient amounts with a suitable pharmaceutically acceptable carrier in
dosage unit form. A unit dosage form can, for example, contain the principal active

30 component in amounts ranging from 0.5 ug to about 2000 mg. Expressed in proportions,

the active compound is generally present in from about 0.5 ug to about 2000 mg/ml of
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AA885020, am41c08.s1 Soares NFL T GBC S1 Hono sapi ens cDNA cl one

I'MAGE: 147131 0) 3' end. 10 4. AA629979, ,pe64f05. s | Stratagene |ung

carci noma 937218 ) Hono Sapi ens cDNA clone 951681 ) 3' end. 5. AA330253,
EST 33955, Enbryo 12 wk Il Honp sapiens cDNA, 5 end. 6. AA364761, EST

75676) Pineal gland._l| mo_Sapi.ens cDNA) 5' end. 7. NA3740). 8603. R1
Soar 66 el anEFe 15 S5t BRI ER SoR e ReplERiary el WSy &E° 5]
H14102, yn62iRdges iredetimimed By kéferencri to tAlddiobe\andaiannéogti adisnigttaNen o one
| MAGE: 163464 5" . The, hunman genomi c cl one contai ning B55 was identified by
a honol ogy <B&aithingredignls. 20 B55 cDNA sequence agai nst new additions to the
NCBI CGenBank dat abase. The exon/intron structure was determ ned by fcrst

aligning the cDNA sequence to the genom c sequence and then applying the
GT- AG r ul &5 tlo geraralrtedimse eff¢rtive smeuntowilingnge fsem O Hi nedkadbaly rweight tabaveant | y

begin with %&)B%&Eéixbb&} @g‘ght. Alternative amounts range from 0.1 ng/kg/body weight to
above 1000 mg/kg/body weight.

The pharmaceutical composition may also comprise genetic molecules such as a vector
10 capable of transfecting target cells where the vector carries a nucleic acid molecule
capable of expressing the active ingredients or modulating the expression of the active

ingredients or activity. The vector may, for example, be a viral vector.

Still another aspect of the present invention is directed to antibodies to B38, B55 and/or

15 B60 or B38, B55 and/or B60 (herein referred to as "the immunogen") including catalytic
antibodies. Such antibodies may be monoclonal or polyclonal and may be selected from
naturally occurring antibodies or may be specifically raised. In the case of the latter, the
immunogen may first need to be associated with a carrier molecule. The antibodies of
the present invention are particularly useful as therapeutic or diagnostic agents.

20 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 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, for example, for

25 monitoring the program of a therapeutic regime.

For example, specific antibodies can be used to screen for the immunogen. The latter
would be important, for example, as a means for screening for levels of the immunogen
in a cell extract or other biological fluid or purifying sphingosine kinase made by

30 recombinant means from culture supernatant fluid. Techniques for the assays



25 The protein sequence was first deduced fromthe human cDNA sequence
using the ExPASy Translate program and then confirmed using this program

with the ge guence once that becane avail able. Tho in the
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01/ 02S60 - 60EBIIA hfdFRAPENMfomEtT/ AUOO/ 00786 Bar nett M CoI lier GR Collier
FM Zimet P) O Dea K (1994a) A cross-sectional and short-term | ongitudi nal
characterisation of NIDDMin Psanmonys obesus. Di abetologia 37.' 671-676.

Barnett M Cplil ihineR sc%bémhsl?ﬂvegmlﬂ%%dﬁc(e ah§ 9&d3hd Iﬁlﬁnoﬁfeg ﬁﬁ&no@fonal

restrl cting energy intake on di abetes in Psanionys obesus. Int J Obesity
18."' 789- 794polyiomador fragmentpefrantibqdiqs) diogned tgitherfirst mentioaedansibedies disgusyer s k
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antibody may be used with a commercially available anti-immunoglobulin antibody. An
antibody as contemplated herein includes any antibody specific to any region of the
immunogen.

10
Both polyclonal and monoclonal antibodies are obtainable by immunization with the
immunogen or derivatives and either type is utilizable for immunoassays. The methods
of obtaining both types of sera are well known in the art. Polyclonal sera are less
preferred but are relatively easily prepared by injection of a suitable laboratory animal

15 with an effective amount of the immunogen or antigenic parts thereof, collecting serum
from the animal, and isolating specific sera by any of the known immunoadsorbent
techniques. Although antibodies produced by this method are utilizable in virtually any
type of immunoassay, they are generally less favoured because of the potential
heterogeneity of the product.

20
The use of monoclonal antibodies in an immunoassay is particularly preferred because of
the ability to produce them in large quantities and the homogeneity of the product. The
preparation of hybridoma cell lines for monoclonal antibody production derived by fusing
an immortal cell line and lymphocytes sensitized against the immunogenic preparation

25 can be 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 11, ed. by Schwartz, 1981; Kohler and Milstein, Nature
256: 495-499, 1975; European Journal of Immunology 6: 511-519, 1976).



Honner et al. ( 1973) J.Mdl. Biol, 81:123. Bouchard C. The genetics of
obesity. Boca Raton: CRC Press) 1994. Collier CGR de Silva A Sanigorski A

Wal den K, W@{){ﬁ A) Zimet P (1997a) Devel opnent of o ' i nsulin
resi stance i n g&lsraeli Sand Rat (Psammonys obesus): %@s"&q/ Wn play a
role. Ann New York Acad Sci 827.' S0-63. Collier GR) Walden K, de Silva A,
Morton G Zinmmet P ( 1997b) Di abetes, %be5|ty and leptin in the Israeli

n

Sand Rat (Psammonys obesus). Exp Qi n Endocrinol Diabetes 105: 36-37.
DeFronzo RA (1988) The triunvirate B-cell) muscle and liver: A collusion

acomar ski - 1ragorhe Pt b BERHeE flepdldcin SiticcbisE e pltsldy iyt sy
01/ 02560 61useﬂcdaiisr scfeenilvg targefsl 09 83e ﬂapﬂ&:hﬁmls Gagheas e disnopis of dﬁ}orﬁi/er& Which4.
Jonsson, 998 a 0. PCTI AUO0O/ 00786
Kal der on B Qﬁﬁgﬁéf??b %93% éﬁaﬂdz’ 251@ %35735 ndag?ﬁ(f% dler, J.H (1986)
D abet es 6: 717 724. I\/artl kai nen, P.T. and Marnot, MG (1999) AmJ Cdin

Nutr 69:719-726. Shafrir E, Gutman A (1993) Psam‘ror‘r%/ besus of _th
Jer usal em &oY@ayother Asprabef the,presgat invention spntcmplags,a 818 h°ﬂc§?¥ Jetesting mfﬂe?ﬁé ndent

di abetes. J i 328 r g,n,ggc
Fabsitz, R Rﬁaﬁ* %661& ,@35’*'9’,3 aﬁ{i/oPhggEilé\ﬁ andOIIg%ﬁsS)sﬁg?lgl fmlgﬂ 99) Am J din

Nutr 69: 747 Snétm&onmnsm ﬁom(actmga;ébiMlmmmmﬁbOMWeﬁn ifcgd}3§k| Al,
Zi et P, Cobdd a%d/fo?'ﬁg& %9?39)355%%? g6 Na %’ (B ALY RRE Lo s rr‘oﬂ h@uson

t he developnent 0 non I nsu epen dra
(NI'DDM i n Reswdnmidenconditios lssfﬁcii’he&at 'ayor@sx 6). foﬂrﬁ)&ﬁﬂ@hen detecting said complex.
10 Such methods may be particularly useful for the diagnosis of the development of or

predisposition to obesity, anorexia, diabetes or energy imbalance.

The presence of B38, B55 and/or B60 may be determined in a number of ways such as by
Western blotting, ELISA or flow cytometry procedures. B38, B55 and/or B60 mRNA

15 may be detected, for example, by in situ hybridization or Northern blotting. These, of
course, include both single-site and two-site or "sandwich" assays of the non-competitive
types, as well as in the traditional competitive binding assays. These assays also include

direct binding of a labelled antibody to a target.

20 Sandwich assays are among the most useful and commonly used assays and are favoured
for use in the present invention. A number of variations of the sandwich assay technique
exist, and all are intended to be encompassed by the present invention. Briefly, in a
typical forward assay, an unlabelled antibody is immobilized on a solid substrate and the
sample to be tested brought into contact with the bound molecule. After a suitable period

25 of incubation, for a period of time sufficient to allow formation of an antibody-antigen
complex, a second antibody specific to the antigen, labelled with a reporter molecule
capable of producing a detectable signal is then added and incubated, allowing time
sufficient for the formation of another complex of antibody-antigen-labelled antibody.
Any unreacted material is washed away, and the presence of the antigen is determined by

30 observation of a signal produced by the reporter molecule. The results may either be

qualitative, by simple observation of the visible signal, or may be quantitated by



Zhang Y, Proenca R, Maffei M Barone M Leopold L, Friedman JM (1994)
Posi ti onal cloning of the nouse obese gene and its human honol ogue. Nature
372: 425-43 01/ 025Q0 -62 CLAI Ms: PCT/ AUY(1010078G An_j.sol ated nucleic
aci d nnlecuﬁg”gp:’%rivative, honol ogue or anal ogue thereBEn@§W$PF§ing a

nucl eoti de sequence encoding or conplenentary to a sequence encodi ng a
protein or derivative, honologue or mnetic of said protein wherein said
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anmi mal s. 3. Aff 3ddes simplipnaonsiveto dheoupd ARsibe;| Ehese iechmugues ateove) kown1o or 2

pherein sal d dREOlEH if At HthudidiCand Mifis vafikond SEAWANSErRIBIPAREAR Y aS Set
forth in <400>2 or a derivative, hohologue or mnetic thereof or having at
| east about5 4&%sdance Wity the present dnvehtécngthe sampleois ongywhigh might gontain iB38, BH <400>2.

4. An isol at n i Ci G [ oA MY L&l Ng a
nucl eot i de sggdlj%rﬁ%éaoeosrﬁab%t g%% ?'gd/(ﬁ%gggnsé] ?194 %:!l{l%tr%cg, @3’8&0@&&8%9? %gﬂ vative or
honol ogue t he¢remf sabiva, omakil eecodtions; Hymph, sissug fluidl and @Espiratonydfiuid.| Ghe sdmpleigency
conditions. 5. An_isolated nucleic.,acid nolecule.accorgdi.ng tq claim4 which
further encolfefeEforgngs gaﬂ%ﬁﬁl%‘&‘ﬁ‘éw eccé’f'}pé@lﬁ%ﬁﬁ’? a[ gmg%"ta%oned‘?eé’g% ¥
sequence set fdrmektitionTuid {PsApernatant TR 8s fidit arcgll allkeast about 45%
simlarity to at |least 10 contiguous am no acids in <400>2. 6. An isolated
nucl ei ¢ acl% nol ecul e accor di ng to claim3 or 4 substantially as set forth

in <400> 1. 1n MOuyPldaPReOstd sBRiwich assay, a first antibody having specificity for the B38,
BSS5 and/or B60 or B38, B55 and/or B60 or antigenic parts thereof, is either covalently or

passively bound to a solid surface. The solid surface is typically glass or a polymer, the
most commonly used polymers being cellulose, polyacrylamide, nylon, polystyrene,

15 polyvinyl chloride or polypropylene. The solid supports may be in the form of tubes,
beads, discs of microplates, or any other surface suitable for conducting an
immunoassay. The binding processes are well-known in the art and generally consist of
cross-linking covalently binding or physically adsorbing, the polymer-antibody complex
is washed in preparation for the test sample. An aliquot of the sample to be tested is then

20 added to the solid phase complex and incubated for a period of time sufficient (e.g. 2-40
minutes) and under suitable conditions (e.g. 25°C) to allow binding of any subunit
present in the antibody. Following the incubation period, the antibody subunit solid
phase is washed and dried and incubated with a second antibody specific for a portion of
the hapten. The second antibody is linked to a reporter molecule which is used to

25 indicate the binding of the second antibody to the hapten.

An alternative method involves immobilizing the target molecules in the biological
sample and then exposing the immobilized target to specific antibody which may or may
not be labelled with a reporter molecule. Depending on the amount of target and the

30 strength of the reporter molecule signal, a bound target may be detectable by direct

labelling with the antibody. Alternatively, a second labelled antibody, specific to the first



PCT/ AU00O/ 00786 7. An isolated nucleic acid nolecule according to claim1 or
2 wherein said protein conprises the am no acid sequence substantially as

set forth i‘o‘)ﬁﬂ%ﬁdf or a derivative, honologue or mneti Cpérpﬁfnﬁ/mm, r havi ng
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claiml1l or 2 wherein said protein conprises the am no acid sequence

substanti a} | w b S ' ' .M netic
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In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,
generally by means of glutaraldehyde or periodate. As will be readily recognized,
however, a wide variety of different conjugation techniques exist, which are readily

15 available to the skilled artisan. Commonly used enzymes include horseradish peroxidase,
glucose oxidase, beta-galactosidase and alkaline phosphatase, amongst others. The
substrates to be used with the specific enzymes are generally chosen for the production,
upon hydrolysis by the corresponding enzyme, of a detectable color change. Examples
of suitable enzymes include alkaline phosphatase and peroxidase. It is also possible to

20 employ fluorogenic substrates, which yield a fluorescent product rather than the
chromogenic substrates noted above. In all cases, the enzyme-labelled antibody is added
to the first antibody hapten complex, allowed to bind, and then the excess reagent is
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

25 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 was
present in the sample. "Reporter molecule" also extends to use of cell agglutination or

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

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

chemically coupled to antibodies without altering their binding capacity. When activated
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an ani no all diotwnigesqens nealecules, may 3lsp besmapleyed.

The present invention also contemplates genetic assays such as involving PCR analysis to
detect B38, B55 and/or B60 or its derivatives. Genetic assays directed to detecting B38,
B55 and/or B60 have a wide variety of applications including, but not limited to,

15 diagnosing disorders involving aberrant expression of one or more of these molecules or
expression of specific polymorphic varients or isoforms of these molecules. Such assays
may also be utilised to genetically screen individuals for the purpose of assessing the
existence of a predisposition to the development of such disorders. For example, to
detect the expression of given genetic polymorphic forms of any one of B38, B55 and/or

20 B60, or the existence of specific haplotypes of these genes. In this regard, by
determining gene expression patterns a mechanism is provided for designing treatment

strategies appropriate for the subject individual.

The present invention should also be understood to extend to methods of diagnosing or
25 monitoring a disease condition in a mammal, which disease condition is characterised by

aberrant B38, BS5 and/or B60 expression or functional activity, said method comprising

screening for B38, B55 and/or B60 or B38, B55 and/or B60 in a biological sample from

said mammal.

30 Further features of the present invention are more fully described in the following non-

limiting Examples.
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havi ng at | eastooabout 45% simlarity to atcheANuckOtideiegtoofmaie®ss WO
01J02560 PCT/ AUOO/ 00786 -66 acids in <400>4 or a_derivative, honol ogue,

anal ogue, 18heii082¢ equival ent or nimetic of\méngagidsegueassof murine BSS

<400>5 ¢DNA sequence of human B55
<400>6 Amino acid sequence of human B55
<400>7 cDNA Nucleotide sequence of murine B60
<400>8 Amino acid sequence of murine B60
15 <400>9 | Genomic sequence of human B55
<400>10 Primer sequence
<400>11 Primer sequence
<400>12 Primer sequence
<400>13 Primer sequence
20 <400>14 Primer sequence
<400>15 Primer sequence
<400>16 Primer sequence
<400>17 Primer sequence
<400>18 Fluorogenic probe sequence
25 <400>19 Fluorogenic probe sequence
<400>20 Fluorogenic probe sequence
<400>21 Fluorogenic probe sequence

<400>22 Expressed sequence tag



29. An isolated protein according to claim 28 encoded by a nucl eoti de
sequence substantially as set forth in <400>3 or a derivative, honol ogue or
anal ogue thgrenfnagn capable of hybridising to <400>3 unde i ngency
conditions or a czferi vative, honol ogue, anal ogue, chem cal F%ﬁ%%@béﬁt or
mnetic of said protein. 30. An isolated protein according to claim28 or
29 substantially as set forth in <400§§ _31. An isolated protein according
to claim 23 or 24 conprising an am no acid sequence substantially as set
forth in <400>6 or a derivative, honologue or mnetic thereof or a sequence
havi ng at | east about 45%sim ' onti guous am no aci ds
in <400>6 or a derivative) ho#oﬁ%%%é,élgn@%%ﬁg?&g em§cal equi val ent or
mnetic of said protein. 32. An isolated protein according to claim 31

encoded by a nucl eoti de sequen substapti al |, s set forth.jn <400>5 or a
er bvati ve, - AGHOMIGUS By Sasl o use e abpregipuins Jamang p yasicugh wier g s
<400>5 under pl.quift SebifiCSRMGY ploPited il Pibte 9r a derivative, honol ogue,

anal ogue, chem cal” equivalent or mnetic of said protein. 33. An isolated

protein acéording to claim31 or 32 subdBEEBi ally as set forth in <400>6.
34. An isolated protein aggoidind%nter 1deRhiMimdacidlabBreviaAbRY | Si NG an am no
aci d sequence substantially as set forth in <400>8 or a derivative,

honol ogue or—minetic thereof or a sequence - having at least about 45%

simlarity tQmal Acgfst 10 conti fjQuUsyeaM No aci ds in <4Qf)sfer@f a derivative,
honol ogue, anal ogue, chem cal equivalent or mnetic of said protein. 35. An

i solated protein according to ct rewiatian encoded by a nucPyBgl de sequence
substantigphly as set forth in <400>7 or a derivative, honol ogue or anal ogue
t her eof WO 01702560 - 67 PCITAUD0/ 00786 of capabl € of nybridising to
<400>7 underAlapifie st ri ngency conditi @48 or a derivative, hondl ogue,

anal ogue, chg{?l{;,;y equi val ent or mrghic of said protein. 3. An isolated
protein according to claim34 or 35 substantially as set forth in <400>8.
37. An isol aAwdaragingt ei n accordi ng té'8l ai m 23 or 24 conprisMhg an ami no
acid sequencgspaqieatiantially as set fpth in <400>6 or a derpvative,

honol ogue or mmetic thereof or a sequence having at |east about 45%
sinmilarity>teysginel east 10 conti guouYamino acids in <400>6 5r a derivati ve,
honol ogue, anmlAtHee, chemcal equivafgnt or minetic of saidgprotein. 38. An
i sol ated protein according to claim 37 encoded by a nucl eotjde sequence
subst anti al I?‘“%“%td forth in <400>%%r a derivative, honol gue or anal ogue”
thereof or cggakte of hybridising taly400>9 under |ow stringency conditions
or a derivative, honol ogue, anal ogue, chem cal equivalent or, mnetic of

sai d protei ntistigne An j sol at ed proteiff®according to claim 37Hor 38

subst anti abl golaginget forth in <400>G, 40. An isolated protein according to
any one of claims 23-39 which protein is a honodi ner. 41. i sol at ed
protein accordff to any one of clai'f 23-39 which protein fs a

het er odi ner . Lyke A method of nodul atiyng expressi on of B38, RB55 and/or B60
in a manmal Ig?tgl d. met hod conpri sing '\(,ie(%nt acting the B38, BSSMand/ or B60 gene

with an eff et PA™®
Phenylalanine Phe F
25 Proline Pro P
Serine Ser S
Threonine The T
Tryptophan Trp w
Tyrosine Tyr Y
30 Valine Val v
Any residue Xaa X




anount of an agent for a tinme and under conditions sufficient to
up-regul ate, down regul ate or otherw se nodul ate expression of B38, B55

and/ or B60. thod of nodulating activity of B38, | or B60 in a
subj ect, séw %ﬁ%?ﬁgg conprising admnistering to said suE?@éﬂaﬂmﬁ%dulating
effective anmount of an agent WO 01/ 02560 -68 PCT/ AUOO/ 00786 for a tine
and under conditions sufficient to incyease or decrease B38, B55 andl or B60
activity. 44. A nethod of treating a Tl suffering froma condition
characteri sed by one or nore synptons of obesity, anorexia, diabetes and/or
energy inbal ance said nmethod conprising adm nistering to said mammal an
effective anount of an agent for a tine and under conditions sufficient to
nodul at e the expressi on of B38, B55 RAMPLIBO or sufficient to nodul ate
the activity of B38, B55 and/or B60. 45. A nethod of treating a mammal
suffering froma disease condition chANEMALS| sed by one or nore synptons of
obesity, anorexia, diabetes or energy inbalance said nethod conpri sing

adm nistering to said mammal an effective anount of a protein according to
any one of 5ch &saremagysobesys celomis|neadntiioes at dipakin Smiversityr With ghetbweeding paire of
clainms 1-22. . . I : ' i on of
535, BSS androld gt 8 st QAR i ARAN. Bl bR bbb Ohele ViaflRLRAR O, 0
manuf act ur e wdeksiofagdiand given a fiiet oft dtamdénddatonatery chéw dfrouowbich 12% of keergict eri sed

by obesity, anorexi di.ab and/.o ner. L | ance.. . e of an agent
capabl e of n‘g'ﬁ egf’?dﬁ%or{’ I@Z’ %fé)?fé’gls?af)t??ﬁ]&ﬁﬁa%fgixz%g%ggﬂrlogen%sg’l%’ derivative,
honol ogue orPakerblamg AGstratiaf Mnidhls @giel hoatedrindiviluatly i h itdngebature ebnttolled he

manuf acture of medj cament for, the treatment of condition characterised
by obest 10 R al ‘e LS 2t GehaRer Biter 648 108 ofaes, smERYeBos. 55
and/ or B60 Qucriiiell WAd ih¥ GissubiihédiHiQy Smoved| RELEint IRIER] arfd thédboredRS and/ or
B60 or derivative, honol ogue, anal ogue, chem cal equivalent or mnetic

thereof in t¥eCranufacture of a nedicanent for the treatment of a condition
characterised by obesity, anorexia, diabetes and/or energy inbal ance.

For experimental purposes, Psammomys obesus can be classified into three groups

15 according to their blood glucose and plasma insulin concentration, taken in the fed state
at 16 weeks of age. Group A animals are normoglycemic (blood glucose <8.0 mmol/L)
and normoinsulinemic (plasma insulin < 150 mU/L), Group B animals are
normoglycemic but hyperinsulinemic (plasma insulin > 150 mU/I), and Group C animals
are hyperglycemic (blood glucose > 150 mU/I) and hyperinsulinemic. The criteria for

20 the classification of animals into groups were based on those of Kalderon et al. 1986,
who first characterized the stages of development of the obesity/diabetes syndrome in this

species.

EXAMPLE 2
25 SEQUENCING AND CLONING OF B38, B55 AND B60

B38, B55 and B60 were all identified by differential display PCR using the RNAimage
mRNA differential display system (GenHunter Corporation). Liver mRNA from fed and
fasted, lean and obese Psammomys obesus was compared. The PCR products were

30 separated on a 6% polyacrylamide gel, and differentially expressed PCR fragments were

visualized by exposing the dried gel to x-ray film. Candidate bands were exised from the



wo n~/ o02s~a -69 PCT/ A J0010078C) 49. An agent for use in nodulating the
expression of B38, BSS and/or B60 or derivative, honol ogue or anal ogue

t hereof . 50 ﬁgﬁg&é for use in nodulating activity of B3 1/ B00 0853 /or B60
or a deri va?vi ve, honol ogue, anal ogue, chem cal equivalent or mnetic
thereof. 51. B38, BSS and/or B60 or derivative, honol ogue or anal ogue
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det ecti ng sacaehficmrti seguence.\\Cloding @2 88RACE product was unsuccessful for B60, and so

10 for this gene probing a cDNA library is necessary.

EXAMPLE 3
EXPRESSION ANALYSIS

15 Liver and muscle RNA was extracted using RNAzol B (Tel-Test) and adipose tissue RNA
using the Rneasy RNA extraction kit (Qiagen). The RNA was reverse transcribed with
AMYV (Promega) to form cDNA. The level of gene expression in each cDNA sample
was quantitated using Tagman PCR technology on an ABI Prism 7700 sequence detector.
pB-actin was used as an endogenous control to standardise the amount of cDNA added to a

20 reaction. Primer sequences were as follows:

B38 forward, 5'-GGGAGAGCTGTGGAGTCAACA-3' [<400>10];
B38 reverse, 5'-CGTGGCGACTTAGTGTAGCATT-3' [<400>11];
BS55 forward, 5'-GATGCGTTCAATGATGTCTTCCT-3' [<400> 12];
BS5S reverse, 5'-AGAAGCAAACCCCATCAACTGT-3' [<400> 13];
25 B60 forward, 5'-TGGAGGTTCTTCGATGCTCAT-3' [ <400> 14];
B60 reverse, 5'-CAGTGAAACACGTCTGCTTCTG-3' [ <400>15];
B-actin forward, 5'-GCAAAGACCTGTATGCCAACAC-3' [ <400> 16];
f-actin reverse, 5'-GCCAGAGCAGTGATCTCTTTCTG-3' [<400> 17];
Fluorogenic probe sequences were 5'-ACCGTGCTGCCCAGGTGTCCA-3' [<400> 18]

30 for B38;

5'-TGAGCCCACCAGTGAGGATTACTGATGTG-3' [ <400> 19] for B5S;



-70 PCT/ AUOOI 00786 58. A nethod for detecting B38, B55 and/or B60 nmRNA in a
bi ol ogi cal sanple froma subject said nethod conprising contacting said

bi ol ogi cal $guPhSeM th an antibody specific for B38, B55 P%Qf‘ylf%/oﬁ?ﬁo MRNA or
its derivatives or honologues for a tinme and under conditions sufficient

for a conplex to formand then detecting said conplex. 59. A nethod of
di agnosi ng and nonitoring a mamral i an gisease condi ti on, which disease
condition is characterised by aberrant %38, B55 and/ or B60 expression or
functional activity, said nethod conprising screening for B38, B55 and/or

method of i SgRBST G ToToRMGHePRAg T APACRCTE 4ol he e case
condi tion i s5chaCEETe0ACAA PECCTGGTTADAT-33Y A00 S17E] Rf fakeasi ty, anorexia,
di abet es and/ or energy inbal ance said nethod conprising screening for B38,

B55 and/or B60 or B38, B55 and/or B60 would reduce all honol ogues t hereof

in the biol ogj I | ey
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.As, . A AAL A% AL
$z5i 21 M upke [ V] ca] ca] caV] ca] ca] caU] ca] caU] ca] cTa] ca] ca] ca] caV] ca] ca] ca] ca]
ca] ca] ca] ca] ca] caU] ca] ca] cal] caU caU]é"?Mi]Eci , 3=
B38
10
Sequence and Structure
The full sequence of the B38 transcript is 1669 nucleotides in length and encodes a
protein of 354 amino acids. The protein sequence has regions of high homology to
complement factor precursors C5 and C3. An 18 amino acid hydrophobic signal peptide
15 is found at the amino terminal, which indicates that the protein is either secreted or has a
transmembrane segment. However B38 is thought to be secreted since the signal
sequence is very similar to that of C5 which is also secreted. One region of high
homology is shared with C3a and C5a, which have an anaphylatoxin-like domain, and
both of these factors have been shown to increase hepatic glucose output. Acylation
20 stimulating protein (ASP) is a derivative of C3a and stimulates triglyceride synthesis and
glucose transport in adipocytes. C3a and C5a are cleaved from the very large proteins

C3 and CS, respectively, while B38 is a much smaller transcript.

Gene Expression

25 In the liver of Psammomys obesus, B38 mRNA levels positively correlate with body
weight (p <0.01 with all animals together, and p <0.001, group B animals). There is
also a positive correlation with triglycerides (p <0.05). No difference in the level of

expression was seen in the liver between fed and fasted animals.

30 A positive correlation with triglycerides was also seen in the adipose tissue (p <0.02).

Again, there was no significant different between fed and fasted groups.
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with intracellular half-lives of less than two hours are found to contain regions rich in
proline, glutamic acid, serine and threonine (P, E, S and T). These so called PEST
regions are generally flanked by clusters of positively charged amino acids.

10
Gene Expression
B55 gene expression was found to be significantly upregulated in the liver of fasted
compared to fed animals (p <0.0001). This was evident in groups A, B and C, and the
difference appeared more pronounced in obese, diabetic animals. A similar trend was
15 observed in the adipose tissue, with higher levels of expression after fasting (p <0.05).

This was found in groups B and C only, with the greatest difference in C animals.

In the fed state, there was a significant correlation between liver gene expression and
blood triglyceride levels (p <0.01).
20
Cell culture studies
Glucose and insulin effects - HepG2 cells (grown in high glucose media) were treated
with different concentrations of insulin (50M, 50nM and 500nM) for 4 or 24 hours. 4
hours of insulin treatment in high glucose media caused a dose-dependent decrease in B55
25 expression. Treatment with 5nM insulin caused a 25% reduction in B55 expression
whilst 50nM and 500nM insulin caused a 42%-43 % reduction in expression. The
decrease in B5S5 expression with insulin treatment was statistically significant at 50nM
and 500nM (ANOVA, p <0.05) when compared to the untreated controls. A similar
result was observed after 24 hours treatment with insulin (5nM, 50nM, 500nM) in high
30 glucose media. 5nM insulin for 24 hours caused a 23 % reduction in B55 gene expression

whilst 50nM and 500nM insulin produced a 62 %-63 % reduction in expression.
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10 Gene Expression
In the liver, B60 was seen to positively correlate with body weight (p <0.01 with all
animals, p<0.05 A animals, p<0.02 B animals). In the fasted state, B60 expression in
the muscle significantly correlates with body weight (p <0.05) and with insulin
(p<0.001).
15
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IMAGE:1471310, 3' end.

10 4. AA629979, ac64fo5.s1 Stratagene lung carcinoma 937218, Homo sapiens cDNA

clone 951681, 3' end.

5. AA330253, EST 33955, Embryo 12 wk II Homo sapiens cDNA, 5' end.

6. AA364761, EST 75676, Pineal gland II, Homo sapiens cDNA, 5' end.

7. N43740, YY 18603.R1 Soares melanocyte 2NbHM Homo Sapiens cDNA clone

15 Image: 271565 5'.
8. H14102, ym62a01.1l Soares adult brain N2b4HB55Y Homo sapiens cDNA clone

IMAGE:163464 5'.

The human genomic clone containing BS5 was identified by a homology search of the

20 BS5 cDNA sequence against new additions to the NCBI GenBank database. The
exon/intron structure was determined by first aligning the cDNA sequence to the genomic
sequence and then applying the GT-AG rule to determine the exact boundaries. Introns

almost invariantly begin with GT and end in AG.

25 The protein sequence was first deduced from the human cDNA sequence using the
ExPASy Translate program, and then confirmed using this program with the genomic

sequence once that became available.

Those skilled in the art will appreciate that the invention described herein is susceptible
30 to variations and modifications other than those specifically described. It is to be

understood that the invention includes all such variations and modifications. The
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10! KF10%<&' (1} - 1@¥n igglpted nucleic acid molecule or derivative, homologue or analogue thereof
comprising a nucleotide sequence encoding or complementary to a sequence
encoding a protein or derivative, homologue or mimetic of said protein wherein said
nucleic acid molecule is differentially expressed in liver tissue of obese animals

compared to lean animals.

2. An isolated nucleic acid molecule or derivative, homologue or analogue thereof
comprising a nucleotide sequence encoding or complementary to a sequence
encoding a protein or derivative, homologue or mimetic of said protein wherein said
nucleic acid molecule is differentially expressed in liver tissue of fed animals

compared to fasted amimals.

3. An isolated nucleic acid molecule according to claim 1 or 2 wherein said protein
comprises the amino acid sequence substantially as set forth in <400>2 or a
derivative, homologue or mimetic thereof or having at least about 45% similarity to

at least 10 contiguous amino acids in <400>2.

4. An isolated nucleic acid molecule according to claim 3 comprising a nucleotide
sequence substantially as set forth in <400>1 or a derivative or homologue thereof

or capable of hybridising to <400>1 under low stringency conditions.

5. An isolated nucleic acid molecule according to claim 4 which further encodes an
amino acid sequence corresponding to an amino acid sequence set forth in <400>2
or a sequence having at least about 45% similarity to at least 10 contiguous amino
acids in <400>2.

6. An isolated nucleic acid molecule according to claim 3 or 4 substantially as set forth
in <400>1.
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9. An isolated nucleic acid molecule according to claim 8 which further encodes an
amino acid sequence corresponding to an amino acid sequence set forth in <400>4
or a sequence having at least about 45% similarity to at least 10 contiguous amino

acids in <400>4.

10.  Anisolated nucleic acid molecule according to claim 7 or 8 substantially as set forth

in <400>3.

11.  Anisolated nucleic acid molecule according to claim | or 2 wherein said protein
comprises the amino acid sequence substantially as set forth in <400>6 or a
derivative, homologue or mimetic thereof or having at least about 45% similarity to

at least 10 contiguous amino acids in <400>6.

12.  Anisolated nucleic acid molecule according to claim 11 comprising a nucleotide
sequence substantially as set forth in <400>5 or a derivative or homologue thereof

or capable of hybridising to <400>5 under low stringency conditions.

13.  Anisolated nucleic acid molecule according to claim 12 which further encodes an
amino acid sequence corresponding to an amino acid sequence set forth in <400>6
or a sequence having at least about 45% similarity to at least 10 contiguous amino

acids in <400>6.
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derivative, homologue or mimetic thereof or having at least about 45% similarity to

at least 10 contiguous amino acids in <400>9.

20.  Anisolated nucleic acid molecule according to claim 19 comprising a nucleotide
sequence substantially as set forth in <400>9 or a derivative or homologue thereof

or capable of hybridising to <400>9 under low stringency conditions.

21.  Anisolated nucleic acid molecule according to claim 20 which further encodes an

amino acid sequence corresponding to an amino acid sequence set forth in <400>6
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acids in <400>2 or a derivative, homologue, analogue, chemical equivalent or
mimetic of said protein.
26. An isolated protein according to claim 25 encoded by a nucleotide sequence
substantially as set forth in <400>1 or a derivative, homologue or analogue thereof
or capable of hybridising to <400>1 under low stringency conditions or a derivative,
homologue, analogue, chemical equivalent or mimetic of said protein.
27.  Anisolated protein according to claim 25 or 252 substantially as set forth in
<400>2.
28.  Anisolated protein according to claim 23 or 24 comprising an amino acid sequence
substantially as set forth in <400>4 or a derivative, homologue or mimetic thereof

or a sequence having at least about 45% similarity to at least 10 contiguous amino
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48.  Use of B38, B55 and/or B60 or derivative, homologue or analogue thereof or B38,
B55 and/or B60 or derivative, homologue, analogue, chemical equivalent or
mimetic thereof in the manufacture of a medicament for the treatment of a condition

characterised by obesity, anorexia, diabetes and/or energy imbalance.
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homologue or analogue thereof.

50.  Agents for use in modulating activity of B38, B55 and/or B60 or a derivative,

homologue, analogue, chemical equivalent or mimetic thereof.

51.  B38, B35 and/or B60 or derivative, homologue or analogue thereof or B38, B55
and/or B60 or derivative, homologue, analogue, chemical equivalent or mimetic
thereof for use in treating a condition characterised by one or more symptoms of

obesity, anorexia, diabetes and/or energy imbalance.

52. A pharmaceutical composition comprising B38, B5S and/or B60, B38, B55 and/or
B60 or an agent capable of modulating B38, B55 and/or B60 expression or B38,
B55 and/or B60 activity together with one or more pharmaceutically acceptable

carriers and/or diluents.
53.  Anisolated antibody directed to the protein according to any one of claims 23-41.

54.  Anisolated antibody directed to the nucleic acid molecule according to any one of

claims 1-22.

55.  The antibody according to claim 53 or 54 wherein said antibody is a monoclonal

antibody.

56.  The antibody according to claim 53 or 54 wherein said antibody is a polyclonal

antibody.

57. A method for detecting B38, B55 and/or B60 in a biological sample from a subject
said method comprising contacting said biological sample with an antibody specific
for B38, B55 and/or B60 or its derivatives or homologues for a time and under

conditions sufficient for a complex to form and then detecting said complex.
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58. A method for detecting B38, B55 and/or B60 mRNA in a biological sample from a
subject said method comprising contacting said biological sample with an antibody
specific for B38, B55 and/or B60 mRNA or its derivatives or homologues for a time
and under conditions sufficient for a complex to form and then detecting said

complex.

59. A method of diagnosing and monitoring a mammalian disease condition, which
disease condition is characterised by aberrant B38, B55 and/or B60 expression or
functional activity, said method comprising screening for B38, B55 and/or B60 or

B38, B35, and/or B60 in a biological sample frm said mammal.

60. A method of diagnosing or monitering a disease condition, which disease condition
is characterised by one or more sympotoms of obesity, anorexia, diabetes and/or
energy imbalance said method comprising screening for B38, BS5 and/or B60 or
B38, B55 and/or B60 would reduce all homologues thereof in the biological sample

from said mammal.



