; KLMNOPQRe3eN Kt Zf : 679" 1 Z OCT 2D03 Novel genes and thekr7 gsd iPf%t he

nodul ati on of obesity, diabetes and energy inbal ance FI ELD OF THE | NVENTI ON
5 The present invention relates generally to nucleic acid nol ecul es
encodi ng proteins associated with the nodul ati on of obesity, diabetes

and/ or metabolic energy levels. Mre particularly) the present invention is
directed to nucleic acid nolecules and the reconbi nant and purified
protei ns encoded thereby and their use in therapeutic and 10 di agnostic
protocols for conditions such as obesity, diabetes and energy i nbal ance.
The subject nucleic acid nolecules and proteins and their derivatives,

horl ogs, . %z\?}!! OQ.S an%Qheeri]lf"u%é’il% ﬂ?e%dl@:&-%%b@é&?, JEH”@%& M&n&ﬁﬁifﬂ’rﬂmsed as

t herapeuti c XL ﬁfagnostlc agents for obesity, diabetes and energy

i mbal ance. 15 BACKGROUND OF TAE | NVENTI ON Bi bl i ographic 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 cakpp OF N9k INVENEIGNV! d not be taken as, an acknow edgenent or any
form of suggestion that prior art forns part of the conmon general

know edge in Australia. Obesity is defined as the pathol ogical condition of

i ncreased_body fat content and | aht hénhssust ai ned
i mbal ancd "B&F rf“?é'??é’f)@f/é]?tﬁ? 5?9%1#(21[%51%@@ 5&%& réihplglneg?lt%ﬂr%c.oml%em?nci dence of

this net 3@l jafeqdiBPihe Bodufitibh 8 obaith edinbaies apiporonetatlisl gperpy Byds. NAE t
Anrericans (Flegal et al. 1998). The hﬂﬁh incldeqie g% &pes& i, amounts to a
serious paticilariyetietpresonioibveniiod dedirestedhie muglaG3G1¢ POKFUEP 4R conpl i cati ons
such as cardiovascu] ar . di sease, i 5 hButiyes of cancer
( BoucharfgFordanant a‘ﬁ‘i/?) ‘f%dcﬁfa‘ﬁﬂséé‘&or%‘%&%‘%égh@gﬁ“ﬁ‘g‘%@g‘gc gﬁ%gt hological ~7 0
C T 200 dinodtiG8RE8s ot dnaRidngbutbos ebesiys dinbems amhenergy thalanseelibst i cal |y
devel ops 1M obese, m ddl eaged individual s and) .if.  not adog uat el é%s

cont r ol | sdbjettomdieia awid melegwiseandproginsanddheir grdvaliyes, nomale SndWeE: renal

failure apd peripheral vascul ar i ! M Addi tit Meerntyfoe 2
di abet es ngmﬁf*g?ﬂp“;lﬂ er“éi/ad’%éﬂ’tme?lﬁs %‘%&#Béésﬁi Egﬁ%érﬁtldevello%ﬁé SHCi ei tes,
with an epbiifBlitletes RiPMRYSNBbaldke. of 5-10%in adult Americans (Harris et

al . 1998). The preval ence rates of both obesity and type 2 di abetes
continue to increase worl dw de (Bennet and Magnus 1994; Bouchard 1994;

Fl egal _ et . i ). In addition, certain ethnic (e. g.
Nat i veliﬁbgﬁaﬁmm&@g@ Pacific Islanders) 10 and - '
soci oeconom ¢ groups (low incone) appear to be particularly susceptible to
the onset of obesity and diabetes (Zimet et al. 1995 [ELS.. | . 1998;
Mart i kai ribliegrapivadatetls e puldicetignetetefred tpJyAUDOFHR E%Céﬁ%t1§+ g % i npact s
of obesity. and,type 2.d] . et are reflected by the high cost burden
i nposed b‘{PHF%g%gy egg%gfe@lg%lte?ﬁwggﬁbeen estimated that type 2 di abetes al one
accounts for 2-3 %of the total health care budget in every country 15

wor | dwi de (Jonsson 1998), costing about US$40 bill.i on .gn N, the USA
al one @Bolkshesferanced94ny PrAT &R fﬂ%?ﬂec‘tﬁ‘?é“?‘}ﬁinro&&“dég‘g‘tﬂg “g’? %%_. %gh gs’ I abet es

have been_est i ' e di T AV A= T | ; ithens/sat 6f the AN | n
390y 7. oeFeap BB EIADS 2t LA it M BB o et 81 i1 ar .
obesity i panes@ kndwiidpsiraAbstalliaeconomi ¢ burden on society both directly and
indirectly through the close rel ationship between obesity and its 20
conplications such as cardi ovascul ar di sease and type 2 di abetes. (besity
and type |:abet f ' I0R6A RS eMbd Body fat defitemexdds i ol ogy
and pat hoéﬁ’gss}ﬁ’o gg@%ﬁ%@%ﬁ%@?gﬁd?@gﬁ?ha\,é b_e)}en inplicated in the
di seasesphRughseTetulCkoditgsishinddyipbalateabarweer ¢ngegy WiRke A1 F88€Yt i ssue. The

hypot hal ag}:;cng{n?%? 'Iaheciggihél?cle of this metabolic disorder is high, affecting approximately

23% of adult Americans (Flegal ez 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



25 role in energy balance and factors produced by and/or actihg 00Tt g3
hypot hal anus have been extensively investigated. These factors include
neuropeptide Y, corticotropin releasing factor, nelanin-concentrating
hormone, |eptin and nany ot her proteins which affect food intake in
experinmental animal nodels. It has been proposed that genetic alterations
perturbing the netabolic pathways that regul ate energy bal ance in the 30
hypot hal anus could contribute to the devel opnent of obesity, and
subsequent |y di abetes. 1 Z OCR 2003 -3 The liver is thought to play a
significant role in carbohydrate netabolism as it is the only organ in
whi ch glucose is produced. It is also a major site of glucose storage in
the form &?Cf@ﬂswbgmi ghcoss cancemratien: He chaseqieristigflly gleyelopeinfabese, mmiddle ver

tevel opmort oop MR Sondt diBhicly by AT ek [Pl el EAmp Pl o

gl ucose f nobitdiesyirend failise and peripHeralamtcutenasutitingy. AR Willeobiesg r'y%se bl ood
‘gl ucose concentration which is characteristic of type 2 diabetes. In :
addi t i on, diahetes isiaghly prevalent dberh giftucah andideveloning sheieites, with ansstabaied
activit | BY oCONL | . ral | vagdations in whole body
ener gy éxgétr‘{%ﬂlgﬁﬂér}ea?(géggig?&p@smg{l{t%é%é&gssﬁgﬁégse%?lé?%?ﬁf at storage for the
body, and is the principal organ involved in the devel opnent of obesity as

it is the_site of excess fat storage. Previously thought to be rather

met abol i c&P§ Prevalepee ratesQfhothsobegite andh iipe 2tishitesichriinug to inpssse worliwideor s ar e
"secreted F%Hé i [ e ' C ) e ener gy

bal ance ailg ot[ﬂaglfi Qﬂlﬁagré%oll%?g’ %?%@gé@;gﬁ, Egérgae%(%yﬁpll@gg’ ﬁgrﬁ[sieggé‘zlbgsmgnt ed by

adi pose t adstien, @ectainsethiio (gt Navead medivar, sk alidnystsirades NPeifiolsiaduge f ood
i ntake and jncrease energy expenditure (Zhang et al. 1994). It is
consi déPetPd JOREGORMRIEC Z50tps KlopLIcems) Mpsuedy meyticalarly sugacaublets theamsesi t her

|l ocal 'y og¢ OhESH H?.)tfaia'bé(t# Eziey lef"&f lﬁgg'rﬂgrrgae% ??ﬁg%S;II\QaPe@EiﬁféﬁL g@p%g%\lﬁto to

the present 1 nvention the'1nventors "have 1 dén nov g ich

are diff et999t Sedriy\r ek 1969k €Thé putikSeaithimpdttsditdbeifyemidttype Tiabatesnsand
energy netabolism_The identification of these genes permts the rational
desi gn of TAFERIGDPY thedtighhenst Rusdsh igposed dyrthese dissasss. Hdias branesymatedebat
genes an : i idfd £20L.98 & 0 in
t her apy, q&?ﬁg%ﬁegge‘gﬂe?%g&d]yﬁgﬁgrja)t?idgr%h é;tr?gﬁ %g%ﬂﬁ ‘%{%‘%@gﬁnﬁi’%‘@?‘?yﬁ i abet es
or enei§ywosdwaide! (famsoR 5OBYUMARARY Gbout HES$40NHNGD Oiudite irshejUESK appeci fi cation

contai ns pucl eoti and am no ‘acid sequence_information prepared using the
progr am*re&ﬁ l&ﬁ% Igﬁ“)&/e&%‘?deﬂloﬁa the isdieedd spHs ofiype 2 fliabeteg hayeeen gstimated

bi bl i ogr aphy, * Gagiuchaek e an [ | i il the
sequence Iils i ng tl)f/@t h‘g%nur%eﬁ?iyg{’risn |%Z‘[Y§?' %13%?2@??}11112% gg”yst eggééasguence
i denti fi edue(te.tgpe 2 dRibotes ofiset. Simitardy obzsiosimpbses a%h0stantAl cedndjnic Bideh @Agt h,
type of sequence. ( otein (PRT), etc) and source organismfor each
nucl eot i d@%m g?ﬁprfglr\!cgﬂg’ Ggéglﬂ’&ﬁ?ﬁ thyp qﬁ%‘ﬁicﬁ‘é? Eatopship PEPYRRR PbEsiRyraadiiged in
the U idmpRdiGR Qichls Bldbovascia discasaniipe2 Biflersy 213 > . respectivel y.
Nucl eotide and am no acid sequences reg%erre 6 i n  He specification are
defined by the 5 information provided in nuneric indicator field < 400 >

f ol | owed t he sequence.identifier (eg. <400 > 1< 400 > 2, etc). A
sunmary 0&4‘?% a&édﬁ%gég‘bm AregiarR Ay CI%CW‘MIIM?‘HE‘H)I%T% t he
Exanpl es. pabidpysibeigly . tﬂ?b@e@?ﬁé&vgﬂa?ﬁEéu@E‘hﬂEﬁﬂ;ﬂ%ﬁ%ﬁcﬁH&ﬁnm tgglsagé)%)}o%@éseynl €ss
the context requires 10 otherw se, the wor conprise", and vartations such
as " conprinskudingahe hypothplrings,rigyer and latiipose tissue. The hypothalamus plays a central
25 role in energy balance and faciors 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.



be understood to inply the inclusion of a stated integer or QﬁE@CJrZQKbup
of integers or steps but not the exclusion of any other integer or step or
group of integers or steps. One aspect of the present invention provides an
i sol ated nucleic acid nolecule or 15 derivative, honol ogue or anal ogue

t hereof conprising a nucl eotide sequence encoding or conplenentary to a
sequence encoding a protein or a derivative) honol ogue or mnetic of said
protein wherein said nucleic acid no[ggule is differentially expressed in
liver tissue of obese animals conpared to | ean animals. 20 Anot her aspect
of the present invention provides an isolated nucleic acid nolecule or

derivative, hono|l ogue or anal ogue_thereof c risin ucl eat i de sequence
encodi ng &he dyapisd hRyPlay 2 SRR ‘é‘ﬁé’g’gﬂ)ﬁi{a'ﬁ ‘%?%ng’rﬂ' it %810 ative,
. homol ogue_or i et iic j i 101G Linliof Shdlofiidosd GoAgt sh mRIfBEH! € is
di fferent P%afl;ﬂ]eq};htﬁéheggé%ﬁén oie\[}ée%d'tllmsss&e of Jfoedta?lfingimatlos cgrrgar ed to fasted
ani mal s. - @bglyebgean oA Iatics pethe oofput bicglpcoss &otm the livert (' devapddepatis glanose
- isolated nucleic acid nol ecul e or derivative, homﬁl ogge .agjrtanal t%uethtmhereof
conpri si neRaUE YN aotaryepathalemierl €ver & Bierfigvelgpment of, BiPE 5di §e§eﬂ{5fe) (33
conpl engn | ' fBa FbitPb@et b Mequense
subst an iaﬂﬁ%eéa‘gcegecggdf%??#gﬁcéﬁ%%ﬂgézﬁ%tﬁﬂgé ﬂgrg?@iati ve, honol ogue or
mnetic 3pobl@neoke Ginchmvitiog valiich sahtraatodstic @f3ype 2 diabétes. i inaddisioa theeast 10
contiguous am no acids in <400>2. = ~ ~ e%T.Z~.BMh -aﬁjtill anot h Dee ﬁpect
of the prbearns ajlpgssreayrndaieEansrainghe getaoelit agtgy 9f Bediver 3aY SOWHIPEEUPe or
derivativ . . @@npri sing a nucl eotide sequence
substanti gYﬁrgﬁgglll%g#gfugh@%&g%ﬁ(&){gp%&ﬁ;&% derivative or honol ogue
t hereof) or capable of hybridising to < 400 > 1 under |ow stringency

conditions. 5 Still .yet another aspect of the present. invention .
cont engPafdipoge H&%lFé%/@ea?é‘F &t Isf-ﬂf?&efgf) theogyy fi‘r@df ﬁ\?é’,ﬂnﬁlg ?fﬁcfrg%lh mvglved iy, ogue
t her eof C%Wcivéliopﬁe (ﬁ'{ﬁ)leﬁgﬁ ide ?sstﬁg WeNSCexetR Fhratdrh@. | Bredidugdethdught o Hen <

400 > 1 or "a dertvative or “honol ogue thereof or capable of hybridising to <
400 > 1 upgigdr thewbalically freng yeaeonstidieoey e ahevmitiat i nambesdd Sackers Arg $RSTEed d
sequence 10 correspondi ng to_an am no acid guence, set fo in.< > 2
or a sequiABEaBRSCISY WS CRELTRY 49 t@/o‘%%“fﬁ%’r 8‘}?%3&/"%%%“’%?“ 4 é%g{ H‘ff?béﬁg

conti guou {légg%sgg 61 g}?‘axﬁrpgfﬁeﬁlﬂpis%egrctex @ adfpobd ti@ﬁ@ﬁllfﬂli‘irs tiRfigBClo aef oh fiee

present i ntion conterplates a nucleiC acid nol ecul e conprising a
sequends hfpothsih@ot ichkednefosd amakendridyinersass enerzy experidiure (Zbanger pl. 134k

further aspect of i nvention

th t id i.C.:aGi I
der i vat i vE s romatesth i By T arss e h e aseEb SipeTig By B s Prdt S ence.
encoding,S§§Bﬁﬁc%ﬁyhpg%hﬁ&nﬁggﬁﬁ@gﬁmgpnplenentary to a nucl eoti de sequence

encodi ng, 'an am no acid sequence substantially as set forth in < 400 > 4 or
a derivative, honologue or mnetic 20 thereof or having at |east about 45 %

simlarity to at | east 10 contiguous_.am.no_acids,| : > - further
aspect of ¥1% ek leadingup tﬁ\}B%P{eéﬂg&%VﬁPB?&, hﬁt’%vseng)rgllﬁ%:‘{%é?%l%gg?%}oﬁ&o%gu e or
derivat 'OY%hIié}Pgig'd?ﬂb&%n@z{nﬁa@lr&gé@mtdaﬁfcm& OfsHesity) disbelesi ahbeicrgle sequence
subst.antiall'y as set forth in < 400 > 3 or a derjivative or honol ogue

ther eof , eetatapiail. eTixf idhyifidatids ofi theswgenes pmits 3he Fgiepal |dewek of dygs fesyhe
conditi On?ﬁodulation of the functional activity of these genes and the further identification of a range

df 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,



Still another further aspect of the present invention contenpl &t@8T a20(3
nucl ei ¢ acid nol ecul e or derivative, honol ogue or anal ogue thereof
conprising a nucl eotide 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 stringency conditions and whi ch encodes an am no ~ 7 pCT 20p3
-6 acid sequence corresponding to an_gm no acid sequence set forth in < 400
> 4 or a sequence having at |east about 45 %simlarity to at |east 10
contiguous amno acids in <400>4. 5 Yet another further aspect of the

Ceauence. of Mheisstrabe eaaghs ang phicayent (386 offeR PRI Gobma R || ey

anot her f U hatm 3SRG6H nitlediid® PRSI Ycid L4Sck AR RBRYIHDY iaformatiad ¢ acid
nol ecul e or “derivative, honol ogue or analogue thereof conprising a

nucl eot i deproeidekinche swmneril indjcatn fiellsa< Al est2ide> sadjrede> cpspiativeliit ary to
a nucl eotide sequence encodi ng, an ani nqg .acid sequence substanti al as set
Forth i At e imBoder Ghberos HoHa 6 P rEen oY REOOdP havi ng
at | easts ghynarion plooiaBd lPfunhetid Mdidhol B8 1< 360 S APASWEOBP it Beffenaéi ds in
<400>6. 15 Yet still another further aspect of the present invention

cont enpl atidentidien(egl e 400acl,d<rb e@ukts).0A stamarpof the seqanstoyiil sbenakdl ogue
t hereof ¢ i.Si.ng a. | eotjde. sequence substantially as set forth in <
400 > 5 o(r)[ggﬁhgrl? &é’ﬂ%%@%@ﬁﬁ?‘aﬂ@&st hereof, or capable of hybridising to
< 400 > 5 under |ow stringency conditions. 20 Anot her aspect of the present
i nvention contenplates a nucleic acid nolecule or derivative) honol ogue or

anal ogue tTeewbbutdhinppicsficagomamiibt elbirnaiehick fuine enlkcshdieanniesl requizes set
forth ipn, <.400. > g orﬁg, deri.vative, .honmol oque ,or m.netic, t her eof prwiﬁapabl e
of hybr i Qi%RFYise:dhe Vet cOmBTisH (i Yapan SR SR SYRREINE BTSRRI ki
encodes  aneamisfosf iodmpBAUE NEdusic JrasRAdnitderd & sRP oRig) FohtdgFe e set
forth in <e400 >06 or a ‘sequence having atﬂg% Iesagt g&f}ﬁ)t 45 %/m Si mﬂlﬁgri ty

to at | eadmtn@ thonciugivows agnother intsizerorisiep or 400 st Bitegess ougiRPSher aspect of
the present invention contenplates a nucleic acid nolecule conprising a
sequence of nucleotides substantially as set forth in < 400 > 5. 30 Still

yet anot heyneaipQe bf Mk préientin@aRdh prdN @R tah QDIREOHINES adidny6leail€ oaci d
nmol ecul e or derivative, -honol ogue or anal ogue thereof conprising a

nucl eot } dalesizafivenbemelagusd on gnalegue 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

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 nu'cleic 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.



| T OCT 2D03 a nucleotide sequence conplenentary to a nucl etyi deTseguence
encodi ng, an am no acid sequence substantially as set forth in < 400 > 8 or
a derivative, honologue of mnetic thereof or having at | east about 45 %
simlarity to at least 10 contiguous anmno acids in <400>8. 5 Still another
aspect of the present invention contenplates a nucleic acid nolecule or
derivative, honol ogue or anal ogue thereof conprising a nucleotide sequence
substantially as set forth in < 400_3_7 or a derivative or honol ogue
t hereof, or capable of hybridising to < 400 > 7 under |ow stringency
conditions. 10 A further aspect of the present invention contenplates a
nucl ei c acid nol ecul e or derivative, honol o - :
conpri si n@‘llhaffﬂlﬂré‘éﬁ?ﬂ%{@Eaiféﬁrgéngcﬂ}ggq 5%&?%@#%8 gé Isgﬁe?é cfrg}réﬁ%é ?ﬁ&‘z&];lf%cg % 7 or
a derivat]yv -F[Ng)l Bty bEQImMisigop atdleotak skytentei sing to <
400 > 7 uﬁﬁ%?w omfé@??ﬁﬁg%égkﬁgﬁ ?ﬁ@gﬁs andﬁWH?%ﬁ encodeshgﬁ amng | 5 acid
sequence abstastplgndisegfotth imrc 4fi>nbore derivdya onbemelogus Bietael, of @Pap oL 8 or
. a sequence havi ng at Igaﬁt bout 45 @6sinil%ri y to at |east 10 contiguous
_amino aci Bdrdsings9os490 3, d’fr‘ﬁ@rlofvust’rt“??@?cya%oﬂ’gb OT3f the present invention
contenpkates a nucleic acid nolecule 20 conprising a sequence of

nucl eotides substantially as set forth in < 400 > 7. In yet another further
aspect) t fuil petesether aspoatiof iherprpsentindeosioa cantemplatesst PeFlsipped grelegyle or 2

derivative, . honol ogue or anal ogue. thereof . rish hdens@quence
encodi ng,dg}vagv%ggﬁjggqguagrggad gléer ﬁﬁpgﬁéﬁg%ré&g%gg@%%ﬁé%ﬁ de_s_quence
encodi ng, ,al; ﬁ;%f]ﬁ 28hF2%r ARRHEAER oF WBFoRpuE Adryofas captbld of hybridising W00 > 6
or a derivative, honologue or mnetic thereof or having at |east about 45 %

simi | arity 400 >dtundeadiw dtfingensy icqubtienseamil ik errOdesANABBS GCIASERIGICG ot her
further aspect of the present..invention.cgnte S I j
mol ecul'8@ @‘%rf“él’m@é‘?'g 10T 4P000 AU STWGTE SSPfO né?logggatg%eorrgao Hg‘%)nr%‘rﬁ???% gt a

nucl eot i dg,SGEMRNGE, sinilarinO®rat 2AN31Q Gnrigeds ailhé adillyims 488X orth in < 400
> 9 or a derivative or honol ogue thereof, or capable of hybridising to <

400 > 9 under | ow stringency conditions. Yet another further aspect of the

9 under low stringe ons. _ vel pect of
Pomol ogue 161 Sk APUBE ATERL abt Precinp e AdfTBT A dufeRiack, gleciel | ve

subst ant i ahh i@ $6dqubRieldT nuBlectidtd Qubzt-dtiaity a5 sberforviain wel0Okdnol ogue or
m nmetic thereof or capable of hybridising to < 400 > 9 under |ow stringency
condi tildns and whi ch encodes an am no aci d -sequence corresponding to an

' [ t forth in < 400 > . t
Shour a5 o SriBprc gt i mpeeny il Woviget Phudei SMTRAEAY, Actialive L80!

Still yet pghgiobs of dald}aE tR$RFCbmBfisihf @ npclesidy seqpsreatenanlimpmrenpl at es a -
nucl ei c acid nbl ecul e conprising a -sequence of nucl eotj des substanhially as
set fort hniclestid4é@equence camplamentiy o adyeleetidss SeARENCH CBEXWRS, | MATNE? 8

 h nielcatid80euEnOs CABPIARENHATO ATV KB B
anal ogue. chueBsrubamier Y Eet Gl iSRG EY £affytRe, KahKROARINS o

honol ogie desreehatingar lehf WwoshtrdsiHg sintirigondit idaons0 atnt4BGIS einoamisis ier
aspect of the present invention contenplates a genom c nucleic acid
mol ecul e <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.

Stifl 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



20 or derivative honol ogue or anal ogue thereof capable of hyb@ﬁdﬂgﬁnamﬁo <
400 > 3 or a derivative or honol ogue thereof under |ow stringency -
conditions at 42C. Still another aspect of the present invention

contenpl ates a genom ¢ nucleic acid nolecule or derivative honol ogue or
anal ogue thereof capable of hybridising to < 400 > 7 or a 25 derivative or
honol ogue thereof under |ow stringency conditions at 42C. Still yet another
aspect of the present invention contefplates a genom c nucleic acid

nol ecul e or derivative honol ogue or anal ogue thereof capable of hybridising
to < 400 > 5 or a derivative or honol ogue thereof under |ow stringency
condi ti onmid 8@uence cormsforRiaato-@ aYimno andtdagrenas e ¢drthoin ¢ KOO pHeFant

i nvention contenpl ates, a gggﬁ‘gﬁgleié?acid nglec |l e or derivatiyve,

honol ogueSeaPensERAR¥BE L {938l AgH! Ep sBRRATYY 1R oblert; L0 cAgiaugusamipg asidg iy g
derivative 49hJypnol ogue thereof under |ow stringency conditions. 5 In

anot her aspect the nucl eoti de sequence corresponding to B38 is a cDNA )
sequence conprising a sequence of nucleotides as set forth in < 400 > 1 or

a derivatjve, homnl ggue or apal ogue thereof including a nucl eotide sequence
havi ng. $i Yt apiey Rrdite asgsist Sf e PSRRIV FIoR SOpIKP aies BB lek s hmelcewe de

sequence ARl BRBlcbRia SENNARIUSILToHDEQUBILI NG a sequence

of nucleotides as set forth in < 400 > 3 erivative, honol ogue or
anal ogue t hereof including a nucleotide sequence having simlarity to < 400

> 3. Iny, anot her aspect the nucl eotide sequence corresponding to B55 is
2 oona s Sl ana iy AR, poret RS R YRGB BLav s | A EB AT o8 400
> 5 or a glerl [ In%ﬁgl fie | j

nucl eot i ddeé%gg%ﬁ%r?égmhavi r?gggigi?rlélffp ?I{egﬁ?%h@gﬁg%g 5@:{51&911}1% sé!ﬂeﬁ@ %?@i{alﬁ’o?rher

aspect 14 henurimsitido seqiensecepicmeanyrie sporthionde sauBEd enedanggenaniivo s@duence

i Si f l.eatid t forth in < 400 > 9 or .
der | vat | VEUFREFUGIAPTBEY anst S R0 P AERYaRYE domslaed or dumeiguence

having sifkaf bt Haviiy AQesst AP 45 % siBhridy Uk 18 1080RBEIou hrnbiPadiiCiheot | de
sequence corresponding to B60 is a cDNA". sequence conprising a sequence of

nucl eoti d640@8% et forth in < 400 > 7 or a derivative) honol ogue or
anal ogue thereof including a nucleotide sequence having simlarity to

15 Yet still another further 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 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 sfringency 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 contignous 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 Suill yet another aspect of the present invention provides a nucleic acid molecule or

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



25 <400>7. A derivative of the nucleic acid nolecule of the p%?qufzmg3
i nvention also includes a nucleic acid nolecule capable of hybridising to a
nucl eoti de sequence as set forth in any one or nore of ¢ 400 > 1, G 400 >
3, <400 >5) <400 > 7 or < 400 > 9 under |ow stringency 30 conditions.
Preferably, low stringency is at 42C. 1 ~t nCT 203 -l o0 Anot her aspect of
the present invention is directed to an isolated protein selected fromthe
list consisting of: (i) a protein engoded by a novel nucleic acid nolecule
which nolecule is differentially 5 expressed in liver tissue of obese
animal s conpared to |l ean animals or a derivative, honol ogue, anal ogue,

chem cal equivalent or mnmetic thereof. (ii) a protein _encoded by a novel
nucl ei ¢ acudentidesreqieacopiropiempiiadiios purlentifde ssquppgeANFding,Aneriag 264 | i ver

tissue of fed aninmals.co red to e ni.nAl s.. or ivatjive.. 10

homol oguéSdUaHE ﬂ@?tlayﬁégg‘gat?rq%%i{/@engoo? dgrnﬁvrﬁzﬁvgth(ﬁ%‘grgé%cf& lJ'mlni(?f"izn)c B38, BS55
or B60 Oyefec@h in¥@hi ¥Eleadh QBB A9 %EsinMARLPGUR leaSNEEdhBEuARUInYiAb efills Y M meti ¢
thereof. 15 (iv) a protein having an am no acid sequence substantially as

set forthR408>=8400 > 2 or a derivative, honologue or mnetic thereof or a
sequen;e having at | east about 45 simlarity to at |east 10 conti guous
amno acids in < 400 > 2 or a derivative, honol ogue, anal ogue) chem cal

" equi val g aRbthéd zﬂFédt of B pr@kat invaitdntonRhplatds Anplat 8did nidsduligoran ami no
acid sequence substantially as set forth in < 400 > 4 or a derivatiyve,
honol oguderdvating nimictogul @f @bFloghe thereahCRIAPESIPRY Phgedtide |sequence ppstanualiy,
simlarit t. | 0._cont guou ] | i :
derivati es,ert ﬁ%ﬂﬂnogg@? >§n°§lao&g%hlgi%€eh€rm%@8%%ﬁ¢1€%e’%tr & ﬁa%?ﬁ ﬁfe}ﬁbglﬁg?ﬂ gstgi d
prot ei n. <24po(Vv7 hinder PFv@E@inBelda\Congitians.am no aci d sequence substantially as
set forth in <400 > 6 or a derivative, honologue or mnetic thereof or a
sequenBe having at |east about 45 %simlarity to at |east 10 conti guous
am no aci in < 400 r j i : chemi cal
equi val eﬁ%ﬁf){bﬂnﬁsﬁ%c??gﬁlgg f%&?ﬁ“ﬂ%@é?ﬁ%@@’%ﬁ%‘&g&g?%‘?2‘?‘1 %9‘%3%%9 an am no
aci d seqg@nadive Usicidut ak bialeguesRércbbedhprising<a A0flectidd sequeacelarissatiillye,
honol ogue or mnetic thereof or a sequence having at |east about 45 % 1 ~

OCT 2003assterfardy in § 40@> dtor |glgsiy 2t SEROIQPUS 9§ THFHE hsEGd &r Fapablefo > 8 or a
derivat| Nybridisiiy {OQUB) >ANHaL0HG stfiﬁ&éﬂcg'acjomﬁﬂ%svﬁld%icﬁ’Encrgdgieﬁﬁ gmio said

pr ot ein.
15 acid sequence corresponding to an amino acid sequence set forth in <400>8 ora

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



(viii) a protein encoded by a nucl eotide sequence substantiaﬁl fﬁﬁﬁiﬁb
forth in < 400 > 1 5 or a derivative, honol ogue or anal ogue ther 3a
sequence encodi ng an am no acid sequence having at |east about 45%
simlarity to at |least 10 contiguous amno acids in < 400 > 2 or a
derivative, honol ogue, anal ogue) chem cal equivalent or mnetic of said
protein. 10 (ix) a protein encoded by a nucl eoti de sequence substantially
as set forth in < 400 > 3 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 amno acids in < 400 > 4 or a
derivative, honol ogue, anal ogue, chem cal equivalent or mnetic of said

pr ot ei n. . r.Ql.ej C i igdly as
Set for: n ity S dRCORRE Der  BHELED ! HomBBRUERERE LT EAMH oY
sequence eieaAdishig BN<aod 5O wdedlosegtitgumey bendithgs.at | east about 45 %
simlarity to at |least 10 contiguous amno acids in < 400 > 6 or a
derivative, honol ogue, anal ogue, chem cal equivalent or 20 minetic of said
protein. (i rptein. enco { i-alal ¥ as -
set forth %Xer(l )a[é&H%OR‘g&?r o Q‘gt Oggrff e%ff %\t/ 2],% %%tgoﬁo%og%@%egﬁ%l%g 8‘2‘§t t(laércgic‘)ef(}for a
sequence gefiediveghamoRiFhe or atilchueehtesfaampaiving g naticbiikdsdeqadnoeisubstntslly
simlarity to at |least 10 contiguous am no ZS acjds in < 400 > ? or a
deri vat i va} seidamsh dg 4002 0p g deTivate nhemelogg arvaisHE e arsarablet! saj d
protein. |- ): of g4 . j il Iy as
set fort hﬁyiﬁﬂ@sﬁégg 5%M;?9%@%??‘&2%*%?%%%?’5’8%@%?”22& %‘gﬁgﬁ ﬁlg%ﬂgof or a
sequence @afidGequtficeBorespoadidg) tae amiequrinequdnay sanforelt il eald > 45 %
simlarity to at least 10 contiguous_an no ~7.GCIf 2Q03.-12 acids in <
400 > 6 oFewCHeEhAVIRE Ahdeash AN A8 dos AR g abipas @ FPRiiguoly APiPa G Ty

m et i fo5fdgprotein. (xiii) a protein encoded by a nucleic acid

nol ecul '€ capabl e of hybridising to the 5 nucl eoti de sequence as set forth
in <400 > 1 or a derivative, honologue or anal ogue thereof under | ow
stringenc§_conditions and whi ch_encodes an am no acid seqﬁgﬁgf )

subst ant i 2fllyebanother fyherpspert of Hgpresent igyensiop SPRIGEPIALSS 2 ¥ifle or
mnmetic t [ ak.: am ' 3 Wt ; %

i 1 ar ¢ el i MRS RONERES kil P AT 82540035, 111 &
protein encoded by a nucleic acid nol ecul e capable of hybridising to the

nucl eoti de sequence as set forth in < 400 > 3 or a deriyvati vdex)n Poniol ogue or
- 5 Another aspect of the present invention conteraplates 2 genomic nucleic acid molecuie 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 analogué 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



anal ogue t hereof under |ow stringency conditions and which encoqqsO%q §ﬁhno
aci d sequence substantially as set forth in < 400 > 4 or a derivative,

honol ogue or 15 mnetic thereof or an am no acid sequence having at | east
about 45% simlarity to at | east 10 contiguous am no acids in < 400 > 4.
(xv) a protein encoded by a nucleic acid nolecul e capable of hybridising to
the nucl eoti de 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 am no acid 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 to at |east 10 cc guous amno acids in < 400

> 6. 25 (KVi rotei ncoded.hy a nucl ei ¢ aci | ecul e capabl e, of
nybri ai st PeleRateit Be PSST ibafliobieRirindrh o iR fetbicarif BRYG Yy
derivat i iRrivh@V® IHoeidfogRE o RAAIOEIEEhdrBET capdbld fiRfbridamesth & MEER9Yr gondi ti ons
and whi ch encodes an am no aci d sequence substantially as set forth in <

400 > 8 ocleriyatins or/kamaleguetibersplogder lowv stiipgeney: conditamsf or an ani no aci d
sequence having at |east about 45 %simlarity to 30 at | east 10 conti guous
amno acids in < 400 > 8. 1 7 OCT 2003 -13 (xvii) a protein encoded by a
nucl ei ¢ agiadothet SpEtahe aRaLIRe Géqubirderdoftespondink Go BIS isWIEDRAlSefensequence as
set forth in G400 > 9 or a derjvative, honol ogue or anal ogue thereof under
| ow st ri GEBWREINEGRENENsH of avddeaidEcts sehiophids 4 i 96 2 defiptyegheipelegue
substanti al N > rivat.i gue or

ot ¢ Chanafe Betcot Hehbinds fiuebfiod tudloe Dok it P BB O
simlarity to at least 10 contiguous anmino acids in < 400 > 6. (xviii) a
protein as defined i-n any one of paragraphs (i) to (xvii) in a honodineric
form 10T ik pnether aspeqt pheaucipsfile seguense soarespadiog 1 &s-aigraagIMA(seyuanse (xvi i )
in a L; i rasent. . i 0 t tic and
pr ophy i aep ok & Sen Bl of REIHAS R se! I SIERTRETRLAN SR, HEhGREN

ol ecul esr andlogdttthticoNincidBdG midkbiidhsbqBale ageng Sinkitridnt aatagei stic
agents. 15 The present invention contenplates a nethod of nodul ating
expression of B38, B55 and/or B60 in a manmal ) said nmethod conprising
contacti . e..\W ef faGt:| an
agent oyt el asgRot gt ebu R ERC M o o {EDRIP ithchte

downr egukaingrising atsaquants of nmtkotiaéscasS¥PioaE 3h G4G > B3Ba d&Fmti@Bthombldgnd. 20
Anot her_ aspect of the present invention contenplates a nethod of nodul ating
act i vildy opangage thepsopingludingsemicleqtide segugnse favigy sinilasithivd<d8fpra-si ng :
adm nistering to said subject a nodul ating effective anbunt of an agent for
a time and under conditions sufficient to increase or decrease B38, B55
and/ or Bbf st yetvdnbsher 2spett the nudenidesequasqoairresporiding prBSSdanh gemaiat i on
relates to a nethod of treating a mammal suffering froma condjtion

char act efFRIEBCHSPTRRIEIRG 2 fRAUBcE\AhpReIRYIdss aptd SOnH 0 548P &0 o 2 RTBEY®Ss and/ or
energy i J i Sl 74 Nl I 10 .:Sai | an
effecti vgp g’h{) ntg oi?h %ﬂé{%&gﬂgo?@gngin ia%cl%ﬁ%&é&%cé&ﬁc%@%ﬁﬁ’?%ﬁlsaﬁ urficient to
modul &t0e < #@0:30. expressi on of B38, B55 and/or B60 or sufficient to nodul ate
the activity of B38, B55 and/or B60. 17 0CTf 203 -14 In anot her aspect
the present invention relates to a nethod of treating a mammal suffering

froma dis SeeLafRf higelloANaRAGISIIL SEfcRe QRslnd RIS FRYTPL BB AT oDesI Ly,

anor exi a, etes or energy | sai conpri sing adm nistering
to sai d wequeate comprfifinr & seqesseonfnticlodtidds 8s sd3Forth e <6100 B6Dorox dBB381ivB55

and/ or B60. Ln -another aspect,. the. present .invention contenplates a
o har ool e on sBa PR RECDh i iR R ROHET SOF G hBa8 ST ALY or B60
expr essj aaqQ~B38, B55 and/ or B60

A derivative of the micleic 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.,



activity and one or nore pharnmaceutically acceptable carrierq~pqﬂﬁonB
dilueents. 10 In yet another aspect the pharnmaceutical conposition
conprises B38, B55 and/or B60 or B38, B55 and/or B60 or a derivative,

honol ogue, anal ogue, chem cal equivalent or mnetic thereof and one or nore
pharmaceutical ly acceptable carriers and/or diluents. Still another aspect
of the present invention is directeq.ﬁp_antibodies to B38, B55 and/or 15
B60 or B38, B55 and/or B60 including catal ytic antibodi es. Yet another
aspect of the present invention contenplates a nethod for detecting B38,
B55 and/or, B60 or B38, B55 and/or B60 nRNA in a_biol ogical sanple froma
subj ect saRPET RERoRbEf BB PRSP IRYFIHEM ISAEECIeg 12 a7 iolites Brgicam peleciemhremyghen an
ant i body %Q?&&&kﬁnéﬁf B38, 20 B55 and/or B60 or B38, B55 and/or B60 nmRNA or
its derivatives or honologs for a tinme and under conditions sufficient for
a conplex to form and then detecting said conplex. Such nmethods may be
particul arly useful for the diagnosis of the developgent of

. or . .
pr edi sposi{ti on 2PEOIEEEIFRded byfRaXkel BUClGF agd malecyle which geleaweals gliferentially ~
CCT 2003 - | s BRLEEDEGORIEHON GfonTiEarBRANNGEEY Bicin InfntoroF BETRY
representation ﬁ%she arln rﬁo Sacic?%sequence 0 5% inetgﬁe I'sr aelzlgﬁsan rg’at
(I SR), nouse, hamokgde, nappue, vhermiehl eqaivaland ohmiracticsthgueefices wer e deduced 5
from3, 5 and 8 expressed sequence tags (ESTs), respectively. No rat EST
was found which covered the s' and 3' region of the protein. Dashes
i ndi cate | i SEAUFRERic 204 oloRicRIWhich ARSI BUAGERY
del eti on. Q%Tgu?gyoz&@sehg@dgpa hi cal repr%sent é)?eircgﬁ ‘gl?l t he evel??l%‘?&Bé%lygene
expressi on i n tipredsed arliemdisd@ ddedasmalsicosperedfio tastedaamiimbla ot ediesivatied, s of
groups A B and C.. Gene expression levels were determ ned by Real Tine PCR
of cDNAY rel at g%"lf’gu““t’ﬁ‘@alﬂ «S-ﬁ?@’éﬂi%w&gﬁéor(@mé?ﬂq 'i]?‘?reﬁﬁgure 3is a
graphi cal representation of B60 gene expression in the |liver versus body
weight with all animals together and in individual groups (top) and B60
gene expr €83i 0B38,mBIbort Ba) os dérevadie, flmsicdeguanamaidgiiey eresmisal leqaivaleai ght and
insulin (bottom. CGene e%gpressi on | evels were determ ned by Real Tine PCR
of cDNA, rel at PBEHGHEREE house- keepi ng gene (3actin. Figure 4 is a
graphi cal representation of B38 gene expression in the liver versus body 20
weight with all animals together and in individual groups (top) and B38
gene eXpr éw¥i om pratethheving ve rmamdacad] sguoemcetsubsamiallgas vet fortbanl <4005k Qoerai de
| evel s. Gene expressiqn | evels were .determni ned by Real .Ti PCR of ,
ol at tve to- t nEHGULE Homalpets og dneeps tiertal o appuieres Boyias & e ahoty %

repr esent at i ongigfilatifero3e NAH éénﬁgﬁadgraﬁﬁﬂé adifleinh 1080 >B0% H8&varide, Fi gure 6
is a schematic représentation of the human B55 gene <400>9 show ng the

transcription hemeloged, analagu, chemicalzguomlest oeminaett ¢fmaid protaam/ exon
boundari es. '

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 éequence 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) aprotein 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%



~ 7 OCT 7003 -16 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The ﬂzeiﬁft
invention is predicated, in part, on the identification of % d@Wés
which are differentially expressed in association with obesity, diabetes
and energy netabolism 5 Accordingly, one aspect of the present invention
provi des an isolated nucleic acid nolecule or derivative) honol ogue or

anal ogue thereof conprising a nucleotide sequence encodi ng or conpl enentary
to a sequence encoding a protein or a derivative, honologue or mnetic of
said protein wherein said nucleic ang_nDIecule is differentially expressed
in 10 liver tissue of obese aninmals conpared to | ean animals. In another
aspect, the present invention provides an isolated nucleic acid nolecule or
derivative, honol ogue or analogue t hereof co ris%ﬂg?g nu%{eotlde sequence

encodi ng or coWPIURRHP &t {pastd O LORGHOUNR AR RCHHi 'R G™ R fCHVaYEer j vat i ve,
- honol ogue or i ehic.0 ' e Shihesigiof sAld Gk &by aci d nol ecul e
is differenti aﬁqr@l%élﬁfé%ai%&é%\ﬂﬁ(\g/ag%ﬂli ssue rg?ﬁ} ed 0aﬁi k(gt i((I;l(')rrpar ed to
fasted aninals. The terns "l ean" and "obese" are used in their nost general
- sense but should be considered relative to the sta&dard gi teri

g a_ for
det er mi ni (WD oeRfPleyn encatket BY # Pucleqtide seARTACOHLSERTA S Eh r@relfliﬁr‘@%r‘k of
obesitycis BM__> S ; ,
1995). %’he ter%a"%ggtgt?g“ Egﬁg{ﬁ) é%‘?ﬁ% e??ﬁ%ﬁ% s%%ﬁﬁ%%g%ﬂgx ani n%f’ is
deprived of f cod scfuetehabhy at ledve alaonit 40% similhagttodit feast Hi cdngigseus2dnihour s.
25 Conveniently, an api nodel. may be enployed to study the. si ol ogy of
obese and | eaﬁ‘cgﬁinhﬁ‘g)pglai]obég?ri“@ﬂi" rl}orﬁoﬁg‘ﬁr é@‘g?ﬁ“ei ﬁ%ﬂ%{ll&qm\gpﬂé&g&m ified
usi ng the Psa the Israeli sand rat) an ani nal nodel of
dietary-induceg o§g§?$§§gﬁﬁ&kﬂDDNl In its natural desert habitat, an active
lifestyle and saltbush diet ensure that it remains | ean 30 and
nor nogl ycem c¢ (Shafrir and Gutnman, ., 1993). However, in a | abarat etting
on a diSiihgr APTPIEE TSRS FEIPOR? SRR BARIALIY S T8 flogtgéei%g&?% in
heal thy), a r%?g%efwanv 1Kor£$%g@e%~anaﬂo @ﬁkh&ﬁwﬁlsed)l&ab&ahcoa PRNSHo ar e
seen (Batnett et al) 1994a, by Barnett et al, 1995). By the dge of 16
weeks, nore t heid shqiehcohavitpatdedstretiant heBamilebyde anredstaifpronugratseiminone

third devel NI. DDM Ly, h hagi i mal to devel
nyper gl ycert a2oHt GhOHET b 4 eV RO ORI s 2R PG gt de 1
the pat hophysigahpgy opfai@pirdihy 5 and NIDDMin Psammonys obesus (Collier et

al, 1997a; Walder et al,”1997a). O her phenotypes found include
hyperi bSul i nem a, dyslipidem a, inpaired glucose tolerance) cataracts and

at heroscl erosis (Collie t al, . 1997a, b). Psammpnys obesus .exhihit.a range
of bodywdihht 2AREEH ?5*66‘{6&?%%%‘@‘ e?%‘ﬁf‘?ﬁ?@%@‘é‘l‘@ e Lop <36)dc% £1 nuous
curve that cl %;%%I&rwﬁﬁ%n@éxﬁ&o%ﬁ@omﬁk@w_ﬁne}éaf!w al sBqiHAOR BnddaRis A 4rRAS .

including the inverted U 10 sRaped relati onshi p between bl ood gl ucose and
i nsul i n | evel scidrsequenashavBigatl leasyalwue db Pesimilanityeio b traptedkcontiBaoysetminet  al |

1994a; DeFronzo,, 1988 It is,the heterogeneity of th henot ypj c. response
 of Psanmonys SHEEH ﬁ,@QPEhé ek et YatiX gy 10 ‘g‘?g‘}%&éﬂloﬁu&56?]'&7&[?98}/‘&??“6%93/ and
pat hophysi ol og¥inRfic 8Pesd prot@dnd NI DDM 15 Anot her aspect of the present

invention provides an isolated nucleic acid nolecule or derivative,
honol ogue or anal ogue thereof conprising a nucl eotide sequence encodi ng, or

a nucl eot,i de sequence ¢ | ementary, . to a nucleot se nge. e LRg, an
am no aci(ﬁg se(?tP R ?’ﬁ%‘%ﬁg‘?ﬁ‘? alllclrliptég S%%’temfeoﬁbﬁmflgﬁﬁg' %égyﬁ)r% 18r2§8151£'?
derivative, homlRauaive! hombRELCot RRAIRAE tiredfarian@qadnck easddiaPAAmba %
simlarity to at |least 10 contiguous am no acids in 20 < 400 > 2. The term
"simlarity" asidpseurnpehaiing atledsy deait 4R Fosimilgait (ot af lenst Lk eonticymyaaigo
- sequenggs at the nuc i or,_am.. Ci v er I

mor i denti oy draeit PBrLERr AeRBe, Ridlopr BnoliS RrblEl St byens o oo
bet ween sequengigftivil ¢did hegetht in different am no acids

(xi1)  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



25 that are nevertheless related to each other at the structur@al GCT 2003
functional, biochem cal and/or conformational |evels. Were there is
non-identity at the amno acid level, "simlarity" includes am no acids
that are nevertheless related to each other at the structural, functional,
bi ochem cal and/or conformational |evels. The percentage simlarity may be
greater than 50 % such as at least 70 %or at least 80 %or at |east 90 %
or at least 95 % or 30 higher. 17 0CT 2003 -Is More particularly, the
present invention contenplates an isQ]ated nucleic acid nolecule or
derivative, honol ogue or anal ogue thereof conprising a nucl eotide 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 sStringency’

condi tions. 5afds ar &8 “hieped derivatiye, hpin@ipgyen graRape; ﬁ@rlwégqlawgﬂgr%onpasses
fromat |east_ about p % v/\{ to at |east about 15%v/v formam de and from at
| east about 1M'PE"afP faéggfo%fg‘out 2M salt for hybridisation, and at | east
about 1Mto at |east about 2Msalt for washing conditions. Alternative
stringency conditions may be applied where necessary, such as nedium 10 .
st ri ngenéxjii) waipotteinrepicodrsishyamancleie aei andeale ¢apahle pf Kﬂﬁﬂs%ﬁl}hﬁ 16 %v/v to

t least about 30 9%v/y f ' d_f t ) : . E | east
About 0. ont sariesitersyertt S0 Tl 0% Clra FERANE Bobefbeg®f °) ot °°°

about 0. 9M sahfalde H@ehf dict WMlittingdifey conditib@andtwhictgenodes anintibo atial udes
and enconpasses fromat |east about 31 %v/v to at |east about 50% v/v

f or mani de andsdqreraeasubstartidly 45 seftforh dn v 400 22 of e derivaiiyeionplagvigal t 15 for
hybri di sation,_.and at | east out_0 . t1©. | for
washi ng condi {nllIS%éc. &]gero?r?gr:]3%%3’“%&?1%%4]%%2&%&% ggﬁ%gﬁgwéﬁg’eg'%@aﬁ?n%er ature

such as from aheast 16Q6niigucabaminctieids iac y@ularly useful stringency
conditions are at 42C. In general, washing is carried out at Tm= 69.3 +

0.41 (€ + © %[19] _ -12C However, the Tmof a dupl ex DNA decreases by 1

1 . fpvever, upl ex T case:
Ceonner iV & ROV Hhelsr by it Rl KRG Copdle Y IR MRS 2T 07

nucl ei c aci d pRiiekideSe@icnde edet Yath Me< 40003 @glderivativ) dbmglogut ber eof
conprising a nucl eotide se&gence substantially as set forth in < 400 > 1 or

a derivative arlomathergobundse loxbstriggency sapditiorssandplichipncpigs anpming ggid> 1 25
under | ow St ! LOGEREEARMEAL RS0 thi CAPROF 87 Sedfhdl) A dbhft Gequence
correspondi ng an ‘am no aci d "sequence set for in < 400 >2 or a
sequenge havi figmeédic ihefsif oabe dinibacid siquehaartiaving tableast abeatsts 74 Sindianity guous
amno acids in < 400 > 2. Mre partieularly, the present invention

cont enpl at es & laé [1Bjcondgyays amino-apids léoﬁﬁgagf‘ng a 30 sequence of

nucl eoti des substantially as set forth in <400> 1. ~ 't OGI 203 -19 In
anot her aspect the present invention provides a nucleic acid nolecule or
derivati ya) hapidteiguncodedetyed ngilsc adie mesiEcutoogpabls ofiyiaridising eothede sequence
encodi ng, or a nucl eotide sequence conplenentary to .a nucl eotide sequence
~encodi ng) an BY¥RIPRSIGESEauanss aRift £orEh s <P P P2 ‘i"s‘“@gi’e!fb@ 8YA Ok 400 > 4 or

a derijyntive) axﬂ{? e‘%ﬂlf&%ggﬁnd& TRb gﬁingeﬁé%%oﬁﬁftioﬁsr ardAhicg Sﬁéodle§ﬁ§£mﬁa'a%1d 45 %
simlarity to at Teas conti1guouS am no aclids I n <400>4.
' sequence substantially as set forth in <4002 6 or a derivative, homologue or
mimetic thereof or an amino acid sequence having at least about 45% similarity to

at least 10 ccztiguous 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 fow 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.



More particularly, the present invention contenplates a nucl egﬁ [ﬂﬂ dZUUB
nol ecul e or derivative, honol ogue or anal ogue thereof conprisihg a

nucl eoti de sequence substantially 10 as set forth in < 400 > 3 or a
derivative or honol ogue thereof, or capable of hybridising to < 400 > 3
under |ow stringency conditions. Preferably, the present invention

contenpl ates a nucleic acid nolecule or derivative, honol ogue or anal ogue

t her eof conprising a nucl eotide seqU'the substantially as set forth 15 in <
400 > 3 or a derivative or honol ogue thereof or capable of hybridising to <
400 > 3 under tow stringency conditions and which encodes an am no acid
sequence ©oni) espovidinrapcodeday amaleic aciddnaienplestapabls ef hybeidising to the 400 > 4 or
a sequence having at.|east about 45 % simlarity to at |east 10O contiguous
am no aci ds i nneclgefplesequenspas it ém%‘m Féﬁbﬁ%ﬂﬁa Jepikativee BURRLOBYE @t i on

cont enpl at s aaRHELRIferdbf thddPloRe WrimgERTROAGHiSE Ad SERUCAESIQhn AIPRLG d°S
~substantially as set forth in < 400 37 In yet another aspect, the present
i nventi on providpsne subghiatly asiset fother it 400016 dex darastatives hohohaguegoe or

anal oguS t hereof conprisi.ng a nucl eoti de seguence encodi ngS or a 25

nucl eot Pde seqUERERS DSHOF QMR 4G SCAREACE BBYIRgIAt I6ax, gyt 25 Zrugtariy to an

am no aci d sequeese 15¢hsiRRLEE Anlnb RdsSRi<igyis in < 400 > 6 or a
derivative, honol ogue or mnetic thereof or having at |east about 45 %
simlarity to at |least 10 contiguous am no acids in c400>6. 30 More

particul arly,, the present invention contenpl ates a .nucleic acid nolecule or
derivativ Y‘HoﬂBﬂ%gﬂésﬁﬁ%gﬁdP&B&Q"?ﬂgP@B$%@8§B#P§¥ﬂBI%aﬁa@P@%F?ﬁ oHRquence
substantial ly ~ 7 OCT 2063 -20 as set forth in < 400 > 5 or a derivative
or honol ogue thereof) or capable of hybridising to < 400 > 5 under |ow

st ri ngéfcikoontiprdteings definefidn aby pne pfiparpgrepler(i) to kvl i o hetemdimerp! frms a
nucl eic acid nol ecule or derivative, 5 honol ogue or anal ogue thereof
conprising a nucl eoti de sequence substantially as set forth in < 400 > 5 or

a_deri vatTiepreBanphReH6n SintéthpiBlel eherREEOIndPropBRARL s@for AR BYS 3hdB6HO <
400 > 5 under |ow stringency conditions and whi ch encodes an amno acid
sequence apmpasidomdi mglercorcithmaleicniss ainiaddisien teBd® Bt andditOtagonistic 48D > 6 or
a sequenc, Vi t |east about 45 %simlarity to at | east 10 conti guous
am no aci%&%ﬁlsggﬁ‘gﬂn% 6. 10 More particularly, the present invention
contenpfates a nucleic acid nol ecule conprising a sequence of nucl eoti des
substantially as set forth in < 400 > 5. In yet another aspect, the present
i nvent i onliyr Prepens dnvenier canitemplates) 2 megteasiudfonestulatiag ievpressian of 1838 &b laodioe or

anal ogue eof ri_sin nucl eati de seguenc [ a_nucl eotide
sequence éééc?rr{) %%-ﬁﬁé@ysafdomgmﬁ%gﬁrggpﬁag Cglga%%‘ﬁgge g%%%ﬁdﬁﬁ%ﬁﬁ%?rﬁeﬂ%wé i d
sequence #IMTEcaRE amblt AAn28Ent(OF & inleind vABS Onditibhs duffiGédt Y@ bipégulalkONDI ogue
or mnetic thereof or having at |east about 45 %simlarity to at |east 10

“cont i guoukovEREEHAtE O @therwise apguRite oxpragsios of B8 BUT and/gr BGlhe present
i nventhen contenplates a nucleic acid nmolecule or derivative, homol ogue or-
anal ogue t hereof conprising a nucleotide sequence substantially as set

forth in AndtQér aspdct@f tike stesdny aiveRodEonR@iFI@0A fethd of Floduldfing aRtaklyefof

- hybri di si }5‘?8,%)55 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, BS5 and/or B60 activity.

25
Still another aspect of the present invention relates to a method of treating 2 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 effecti\{e 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 B6O.



< 400 > 7 under |ow stringency conditions. 25 Preferably, the1ﬁr§§%né
i nvention contenplates a nucleic acid nolecule or derivative, *Honol'o U8 or
anal ogue t hereof conprising a nucleotide sequence substantially as set
forth in <400 > 7 or a derivative, honologue or mnetic thereof or capable
of hybridising to < 400 > 7 under |ow stringency conditions and which
encodes an am no acid sequence 30 corresponding to an am no acid sequence
set forth in < 400 > 8 or a sequence having at |east about 45 %simlarity
to at least 10 contiguous anm no acidsidn < 400 > 8. ~ ~~ ocT zoos -21
More particularly, the present invention contenplates a nucleic acid

nol ecul e conprising a sequence of nucleotides substantially as set forth in
< 400 > 7.Inlanotet aspe@tihepredmp afventidnvelapisas anhethdvefitkdating proarmdelssudfening| ei ¢
acid nol ecul e or derivative, 5 honol ogue or anal ogue thereof conprising a
nucl eot i deTerBguliseess eonditigh sharaeserised by One OF Impse SHHPIONE Of OBFIY e ARMEYRY to a -

nucl eot i de,.sequence _encaodi.n an am i d.se . i S set

forth in gl%%SQI()en%rlgyygﬂ?ﬁsg?ﬂgﬂe%%c%%ﬁﬂégh% %@gﬁgﬁg g(?é%‘ﬂg?deo %ira%havhng
at | east aBpRUtvAaNSans b BSSIBISYantifor H60l@BHS, BG5S eadbt BEOUS anmino acids in -
<400>6. 10 More particularly, the present invention contenplates a nucleic

aci d nol%cul e or derivative, honol ogue or anal ogue thereof conprising a

nucl eoti de_seguence supstantially . j .a derivative
o “honol odhatoiies sor BF pRkriehuPe eibmpiled A phitrictlisr cotyflsidbale

st ri ngencyofipidingia0fisduldtér GrEFee BB afd/of BE0 prpessidn omBE8)tB5anditB6®p| at es a
nucl ei ¢ acid nol ecul e or derivative, honnloque or anal ogue t hereof

conpri si ngchvisiuendeese aranase gharmascusigalt 2aseptable gamerssad/erofifusnisy < 400 > 9 or
a derivative, honologue or mnetic thereof or capable of hybridising to <
400 > 9 under |ow stringency conditions and which encodes an am no acid
sequencl) 2f) yeoirdolsp asttnge bRardfAcAiicdl oapbsitise qoepdes B38, B6S ahd/onB604G0 > 6
or a sequence having at |east about 45 %simlarity tao east 10

) t |
cont i guouB38niBAd 2B¥PEE6F ar xderi@tive.crompeguepanralegug) shamisalequivaleak g
i nvention cont. LC At I IrSkRGnd/cs aaHesnse of
nucl eot i des sElgswéégéfﬁg?l%i}pgrgEgtetp@%b eﬁﬁéﬁﬂi%ﬁg% >r[g§(.gdr25ﬁThe nuclerc acid
nol ecul es according to these aspects of the present invention correspond
herein to B38, B55 and B60. The expression pattern_of, theﬁg scﬂas been
det er mi nedtill anogher aspegt oty presamE Mvantim is JUEtHS HEFRUDPHICE R %ﬁiﬂ ¥ of one
or nor g LOf S i r y%]qg lism In addition to the
di ff,erelﬂS&BﬁoZ&%i%?é?gﬁ?@#ﬁ%%@{&ﬁ@% %n t&G ! 8‘%?% the liver tissue of |ean
vs obese animals and fed vs fasted- animals these genes are al so expressed

in other tissues including, but in no way limted to, scl e .an

hypot hal anif$ another aspeqy of thejpresgpisinveniion RaRtEMpHILes at‘BeB%B%gg,’Jr ‘%‘5‘5’“&%%%68‘55 in
italised e . G MYShSE& sakl d

mol ecul e fitfor A8t b o8eRY %ﬁf@g%@@fg%?ﬁggﬁ%z sl B! selg text shoul d
be understoabodsompristigeronneang mmid biplogiqat easplewithradacibodipeciie B8B38,

conprises .the amno acid seguence set forth in <.400 > 2. and anﬁ(a_t he cDNA
. sequencd 0 FudfarrBalprap8, By and/er BRYMRNA 854S detitives &F PATOLOES Ky 4g

- sequence ' [PERES > : 1 il BoBlex. 400 >
3 hman 208 nfés chltfiony A8RcignctoRd Coliy fOME S04 A CcRRling 96l hohlex 400,

t he cDNA Sughemeticods efiayfterfaktidutarly wkefiil forGhe dlagnopinefithe deeopanent obor human B55

is provided in < 400 > 9, Mirine B6Q conpri sesa]’tngﬁ am no aci d sequence set
forth in Pra@spositipndn abesiy. OIS SHRRSHE O SBETEY aRqe- < 400 > 7. The



10 nucleic acid nolecle encoding B38) B55 or B60 is preferablyi? Egug@ﬁe
of deoxyri bonucl eic acids such as a cDNA sequence or a genomc ea néer A
genom ¢ sequence may al so conprise exons and introns. A genonic seguence
may al so include a pronoter region or other regulatory regions. It should
be understood that the genom c sequence disclosed herein in < 400 > 9
corresponds only to that part of the sequence 15 running fromthe
transcription initiation site to the transcription termnation site.
Accordingly, the < 400 > 9 sequence aﬁg ot her genorni c sequences
enconpassed by the present invention Tmay conprise either nore or |ess
sequence than that enconpassed fromthe transcription initiation site to
the transcription termnation site. For exanple, it nay conprise additional
nont r ansl &%&%Q&?&@g@@%ﬂFé@mwmﬁﬁﬁ sequences | ocated up- or 20

. down- stream of the transcription start/stop sites. Another aspect of the
present invention contenplates a genom c nucleic acid nolecule or

derivati veFipmred isguehanatRiapregineation &F @ef argiap abid Seq@ienby bf BSH &i g I$rdeli €400> 1

. or a derivatjve honol ogue t hereof under |ow stringency conditions at
LHEORB),

42C. 25 Y&gR THeysscfat and hyrgany Mousg, ratapddumsn segipnesspoveresisdecegenoni c

nucl ei c { Il Y 4 a pabl e
of hybr i a1 a7 s fyffes R kiRl O D A R NS LR ROuREE ™ G
st ri ngencywhidnaiveiednbe &t andiZC region of thegeoteinZ dadheLibdihiel Honaedyh@rihaggrect of
the present inventign contenplates a genom c nucleic acid nolecule or
deri vat i vE*HEAS ryprdglagheyindicateay ddgtioapabl e of hybridising to < 400 >
7 or a derivative or honol ogue thereof under |ow stringency conditions at
42C. 5 Still yet another aspect of the present invention contenplates a
genonm c nliagwe @ ineigtapmdaboplaematiahest thaldvele ofi B56Igeae expressivnah el Bvdrhad eof
capabl bri di si % to, < 4&0 > 5 or a derivative or honol ogue thereof
of e e fass

of h ;
under ﬁé{magﬁﬁeﬁ&é‘fﬁ: animials obgroppied. Bege & Geng sprpssiondayels
invention&%m-m, i [ N L vatd ye.
honol ogue or anal cl)gue t%%%%?ggaﬁ?%‘f& %&@%ggﬁe%&%%&%p%%gg %()cﬁma
derivative or honol ogue thereof under |ow stringency conditions. Reference
herein toF'.' B38,, .B55 arPEBO" and" B38, BB55, B60" shoul d be understoqd as a
r ef er ence 'SP 7 SFaRDICAk reprrasntatins of Bf0cgeng RYPARHON B the B¥CT YeosHs|Rodles,

anal ogues jveidht AR HICAImAS YAk LHSiInANG i&hﬂf‘%'b 168 B6bbehd Bk s
exanpl e, an;i]/gﬁpepti de and clgNA 1:asof gr m;va C ‘g‘rﬁi (g(gﬁfarom alrét%erg*tlgg\’/ségnoﬁ]
splicinig 8fc BBGie EIBstast arB@6ls vB¥dAs bodynweight addnsulin (bottom). Gene expression

' levels were determined by Real Time PCR of cDNA, relative to the house-keeping gene p-

actin.

Figure 4 is a graphical representation of B38 gene expression in the liver versus body
20 weight with all animals together and in individunal groups (top) and B38 gene eXpression in
the liver 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.



pol ynot phi ¢ variants of B38, B55, B60 or B38, B55, B60. The ??' ﬁgylg@
di scl osed herein have been isolated fromthe Israeli sand rat. we 13 it
20 shoul d be understood that the protein and/or gene nol ecul es may al so be
i solated fromany other human or non-human species. Derivatives include
fragnents, parts, portions, nutants, variants and mnetics fromnatural)
synthetic or reconbi nant sot~".As in“citéu_di ng fusion proteins. Parts or
fragnents 25 include, for exanple, active regions of B38, B55 or B60.
Derivatives tray be derived frominsertion, deletion or substitution of
atttino agj ' i d i rti ' ives include am no andl or

car boxyl i ?‘f@%ﬁ&%@ﬂﬂg@z%?%ﬁﬁﬁi@ uence insertions of single
or multiple am no acids. Insertional am no acid sequence variants are those
in which one or nore amino acid residues are introduced into a

pr edet er nilhegdresént énvientivrhie pSBlipatat, @ pargloh ielidbntifendanaf moserdehenwhish ales o
possible with sujtable screening. of the resulting product. Deletional _
vari ant s gﬂfgrﬁﬁb%ﬁ’f@ﬁs?@ﬁ Byefone P‘%%‘%ﬁ@s BIFJ?PGF% msipbpbismei ds  t~3
UG5 5~li~ 24 fromthe sequence. Substitutional am no acid variants are
those in which at |east one residue in the sequence has been renoved and a
di f f er ent Afesfimaly, one aspeeicofithe preserplimeationprandayph ésobdtedsmivtic adid onal ami no

201 d SubsPPleG PR eCRURREL RS Ral tiandlnt Pttt bnebrisiig maiBor seatieng 5

groups: goding oraempleaithiay t/@bddience HOSBHE b ProtBNbr Al Atre, ABlofhe AC! d
and glutam c_acid; asparagine and gl utam ne; serine and threonine; °[ysine
and ar gi n®raimesisdf shidrypiainamhereinesan nuctais zeid moletaiet is differemialrierpressed da
sequenggs;.i.ncl ude fusions with other peptide pol ypeptides or proteins. 10
Cheri oap Ié‘}neg(ilfg%{{rgl&fiog’%%lm A samewed t‘b&a%%%{m 5, B60 or B38, B55, B60
shoul d be understood as nol ecul es exhibiting any one or nore of the
functional activities of these nol ecul es and may be derived from any source
such as bé&iangthehasprealtiopresent wsitiancprovidesianisofatedchuvicr ot mekicmig opr ocesses

such as | . Rr C creenin 15. The derivatives include fragnents
o g partvafie, RoBHELe BELEORRAertar ditfhulsEie § RleiciF e sftieniicsonoRe o
pept i des,copglaaiiry 488 s@duehtd EricoBin taeﬂrﬂt%ﬁ?&uzltg d&ivah 98 - RIRicne ¢ S8HRtic L

mol ecul es. Anal ogues contenpl ated herein include, but are not [imte

nodi f i atRshprewitviereghuidsuci¢inecidparletulaiy differgntimlly axptessedi indiveriictee and/ or
their dergd 1Vves ri tide ol ypeptide 20 or protein synthesis and
t he use OFFX%{"(%%&?O%%@@ &e?;‘&%# ﬁ‘@?’aﬁet hods whi ch i npose confornati onal
constraints on the proteinaceous nol ecul es or their anal ogues. Derivatives
of nucleic acid sequences may simlarly be derived fromsingle or multiple
nucl eot i deresEmay ilﬁﬁﬂ"if’é}ﬁs"Pb@é%/étﬁi uned imiigiranost gdiaralowsse ¢ shogildhie f usi on wi t h
ot her nu ki ' e The derivati.ves of .t he, nucl ei cid

mol ecul egogélﬁ% e%?@etg?ﬂ'el %\é/{'!é‘ﬁa?cli 89@’%3?{1‘!&3 e‘H“P’é‘&r?ﬁEﬁ‘%ot@ﬂ’é?,nyP Aers,
‘ant i se2 aubjette chd dfinitionl @abksity BIBMBLEO (RRK RasQr PRevaRSHOPISRS SWAksad f usion
of nucleic acid nolecules. Derivatives of nucleic acid sequences al so

i ncl ude #eridPe)-vari ants. 30 Exanpl es of side chain nodifications
contenpl ated by the present invention include nodifications of am no groups
such as by reductive al kylation by reaction with an 170Ci 20p3 -2s

al dehyde Thelteonefistod" sipuldbe onderstbdd Naberh tharArtindahli i Qepivel of food.

met hyl ac%%%:'-lmizgjgae' acylation with acetic anhydride; carbanoyl ati on of am no
groups witt'RCEAPhn 4R anima) isifastenh &3 A) least Znha¥s-ani no groups with 2, 4,
6-trim4grobenzene sul phonic acid (TNBS); acylation of am no groups with
succi ni ¢ anhydri de and tetrahydrophthalic anhydride; and 5 pyridoxyl ation

of |ysi n&anivetieqiy, iad ananal Taquled apf ak enipddyeaws doidy tieshysiolddy oFiohBseNaRHA .

lean animals. In particular, the present invention is exemplified using the Psammontys

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 rematn healthy), a range of



The guani di ne group of arginine residues rnay be nodified by‘f??ﬂffﬁﬁ@§ion
of heterocyclic condensation products with reagents such as

2, 3- but anedi one, phenyl gl yoxal and gl yoxal. 10 The carboxyl group nay be
nodi fied by carbodiim de activation via O acylisourea formation foll owed by
subsequent derivitisation, for exanple, to a correspondi ng am de.

Sul phydryl groups may be nodified by nethods such as carboxynet hyl ati on
with 15 i odoacetic acid or iodoacetam de; performc acid oxidation to
cysteic acid; formation of a m xed digyl.phides with other thiol conpounds;
reaction with mal ei mde, malefic anhydride or other substituted nal ei m de;
formation of mercurial derivatives using 4 chloronercuribenzoate,

4- chl l sul ph d, ph | oride,

Chi or omer U R SO aEr e S TR AT A0S, 52 Aottt 2t 12950 B
cyanat e athalkabi 16 wélks) lfhoréf EnAR AR e Bindly BecoiYotRS: aRacp Fhﬁ‘cﬂnzﬁ&ly drer
exanpl e, oxidation with br omosucci nim de or al kylation of the indole ring

with 2- hycrhu‘ﬂ)dc'éelm Mmzﬂnhohmnrplmgmarsmmptgewlm ﬁawﬁmﬁwpem%mmme

- id t.h b d.b t 25 Wi
Cotranttr CHEVREHBE A5 imieaco oA ERst RN e ol PR RalEY BLORSIY of ¢ ne

i m dazol arnurrqumamm%wn?@ obB% AO0SI1ERY DE19BeEoWRIdeshad, 1o7a). kettet i on

with iodoacetic acid derivafives or N carboet hoxyl ation with
di et hyl pyrib¢aetpasdound Bﬁtludehypﬁf@sﬂilﬂeng@,o@shzﬂe@aanm@r@dcgﬂucpm:t@lepmcat i ng

are not | AreE B el CRbc Bl a0 WD RuthPrd B ba e rie P

4-am no- 3Ft>fdab@9<%@hﬂ@hﬂ@b@ﬁ@h@d@@ la6d asuln IGeBWHANRKANS k:@ntamb@b curve that
t-butyl glycine, norvaline, phenngIyC|ne ornit hine, sarcosine,

4- am no- 3-q*@ﬁslydﬁ§er@1%m¢;naﬁ@rps dn feman pgntlaﬂr)@wnclsdlagahﬂ ingerted dJor

Di sorre d nnatura " e

0.1 2018 oA ey b Sl SRR L SRS PLAL 6
the pancreas” (Barnett et al, 1994a; DeFronzo, 1988). It is the heterogeneity of the
phenotypic response of Psammontys obesus which make it an ideal model to study the

etiology and pathophysiology of obesity and NIDDM.

15 Another aspect of the present invention provides an isolated nucleic acid molecule or
derivative, homologue or analogue thereof comprising 2 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
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 sequénces
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.



5Non-conventi onal am no aci dCodeNon- conventi onal am no

aci dCodea- ami nobut yri ¢ 17 0CT 2003

aci dAbuL- N- et hyl al ani neNnmal aa- am no- a- et hyl but yr at eMgabuL- N- net hyl ar gi ni n
eNmar gam nocycl opr opane- Cpr oL- N- net hyl aspar agi neNnmasnl1lOcar boxyl at eL- N- net hy
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met hyl prol i neN- (I -net hyl propyl ) gl yci neNi | eD- N- et hyl seri neN- ( 2- net hyl propyl
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rboxy- L ( - Bi_pheny] - Nabcet hyl am no cl.opra e .Dhnphe Dnnpro Dnnser

Dnnt hr%ngqq%ﬂ]%nogﬁuﬁﬁﬁgﬂgﬁﬁ?%"ﬁ@? %g?ﬁoq\?ai%a<%§gﬁ M bug Metg Mgl u Mhphe
Nret Mys Mile Mom Mpro M hr Myr Nmhphe Nnbhe 30 Crosslinkers can be used,
for exanple, to stabilise 3D confornmations, using honobifuncti onal
crosslinkers such as the bifunctional imdo esters having (CH2)n spacer
groups with n=1 to n=6, glutaral dehyde, N hydroxysuccinim de esters and
hetero ~ 7 OCT 2Qa3 -30 bifunctional reagents which usually contain an
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In a particularly preferred embodi ment, the nucl eotide sequéfcBCT 2003
corresponding to B38 is 25 a cDNA sequence conprising a sequence of

nucl eotides as set forth in < 400 > 1 or a derivative, honol ogue or

anal ogue t hereof including a nucleotide sequence having simlarity to < 400
> 1. In another particularly preferred enbodi ment, the, nucleotide sequence
corresponding to 30 BSS is a cDNA seggence conprising a sequence of

nucl eoti des as set forth in < 400 > 7 0 C1 2003 -31 or a derivative,
honol ogue or anal ogue thereof including a nucleotide sequence havi ng
5|n1Iar|ty to <400 > 3. In still another particularly preferred

embodi nentld appBenFPLcs Pie RIESCBEGUENOB PEDH des ARGy idmO §C%@r|®rwa%w

. sequence < 400 > 5 or
2 der vt POt B S HE ERER BinpNEL B AGTu RaRibe Rdale Br e sequence

havi ng si mubabndeyset;smnse ddiipleméntarlyno YelucROGI R judpce Eiotiag, anapsio®did, the

. nucl eoti de sequence corresponding to BSS is a 10 genom ¢ sequence

conpri si nfeepeaEg b aRtialY ap setifagh iy st083 den a despiative, homolegye or gnigjetig
derivatisv 0 t i uence
navi ng. o) BTa JeYEe 31583 3ABUS e ShaRl bAFledd s0R0fhu s RS Sdem 2
enbodi nentg 4@he4nucl eoti de sequence corresponding | S to B60 is a cDNA
sequence conprising a sequence of nucleotides as set forth in < 400 > 7 or
a derivative ) honol ogue or anal ogue thereof including a nucleotide
sequence > i cleic acid
nol ecul e @?M%Egnﬁyggg%mkFﬁ?gﬁf?%ﬁgg?g%ﬁ?ﬁ@?%gégﬂggﬁégFg%gﬁggeagld nol ecul e
capabl e oﬂeﬂwdlrvedhmm@gwc@r anﬂugie&ﬁ&md&(ﬁlqjiisﬁigeemﬁ&:o&&& séquehde substamyaligne or
nore of < 400 > 400 > 5, 400 > 7 or < 400 > 9 under | ow
stri ngefcys &Pdrfeﬁﬂe iﬂbﬁéOO Pr?’é?rfér%wwq stbogﬂl%lﬁébfégpff ar gapablpof hyhedising|tgj ¢
aci d nol eculd)-L8Ynde 1 ression vector capable of expression
in 25 a prokaryotpc c% P@%ﬁg%&qﬂggg |' or a eukaryotic cell-(e.g. yeast
cells, fungal cells, insect cells, mammalian cells or plant cells). The

nuclelc a%&% nghgcule may. be |i ated or fused or otherw se associated with
a nucl ei cT&FYG Ft@dh?séme‘ﬁE%Pﬂﬁoﬁﬁ‘BPﬁ@ﬁ agmeleicacid mplegule of derialiien| e, a

si gnal peHBﬂnng)gué br {1BY% HRlog ﬁé ﬁﬁr&?@ﬁﬁt %‘Q‘ﬂh&lb&ﬁ@lse ﬁé@ﬂ%&ﬂﬁtzaﬁﬁﬂé&e&?

i nformation fuSed) or ot assocl at t elther at the 3
or 5 tlerm rad00>3 ora derwatlve 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 substantiaily 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 encbding, 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



30 portions or at both the 3' and 5 termnal portions. The1qugt¢i§mgcid
nol ecul e may al so be part of a vector, such as an expression vector. The

| atter enbodi nent facilitates ~ 7 CC7 2D03 -32 production of reconbi nant
forms of sphingosine kinase which forns are enconpassed by the present
invention. The present invention extends to the expression product of the
nucl ei ¢ acid nol ecul es as 5 hereinbefjore defined. Expression products are
B38, B55 and B60 having an am no acig sequence as set forth in < 400 > 2, <
400 > 4, < 400 > 6 and < 400 > 8, respectively, or are derivatives,

anal ogues, hanol ogue chem cal uival ents o ] i : fined
above or a%tﬁfg%‘i@h H'gﬁ@ﬁi; ag‘fmﬁ?&r@f)f@ mﬂlgw% eﬁ@ﬁggéﬁc%gatggﬁmggﬁrﬁg of at
l'east aboufntds Ynddriblvatrideéndyocdldidoadst 10 contiguous amino acids in the.

am no acid sequence set forth in < 400 > 2, < 400 > 4, < 400 > 6 and < 400

> 8, respectively, or a derivative or mnetic thereof. Another aspect of
the present_invention is. directed to.an isolated pratein S(ilrglgt&\?d fromthe
i

I
15 |ist Leferbh Hi REFSen inyenhof opismPlalich ieIn §o'd Mabae RLIGrEAaYS

aci d
mol eculse pwhi B AR} Sid gt iiferélifichRfpRink 2l dux1eBKBE Ssypestel sﬂbémﬂﬁ& s@fertnf

obese ani nal's”conpared to | ean ani ma?s or a derivative, honol ogue,
anal ogue jn eH@Oi>CRbr 2 derivative ritomplogrerastrtimetin aherosf orxepgtile pf Bybsidising @ encoded

by a novel  puc] ei cid mol ecul e .whi ch ecul e i i.ff i expressed
in liver ?‘f@ﬁjé“B erﬁ%‘ﬂ SSRGS RGO &@T%hlcﬁacﬁ%%%aaﬁia%‘ﬁégﬁé L‘ea?lllu%‘i%crei vati ve,
honol Ogu%erré’s?éﬁcﬂﬂdg'ﬁ) A eib Geld Rguéntak@ibrtRlin M #0836 of h%é(fﬂéﬁce RSingidti ) B38,
BS5 or B60 or a derivative, honol ogue, anal ogue, chem cal equival ent or

mi metic tdastrabofit 4% simiterity ot &ileash A0 corsiguaunaming astdsdn sedfbnée substantially
as set, forth in < 400 > 2 or a derivative, honologue or mnetic thereof or

a sequ‘é’nce having at | east about 30 45 %simlarity to at |east 10 N

cont i guoyg,aghARuAel dtheiphesentififertiod cBfitefiptids & Rldisie acill anBlecaBLmpAiBaigogue,
chem cal equivalent or mnetic of said protein.
sequence of nucleotides substantially as set forth in <400>5.

In yet another aspect, the present invention provides a nucleic acid molecule or derivative,
15 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> 8 or a derivative, homologue or mimetic
thereof or having at least about 45% similarity to at least 10 contiguous amino acids in
<400>8.
20
" More particularly, the present invention contemplates a nucleic acid molecule or
derivative, homologue or analogue thereof comprising a nucieotide sequence substantiaily
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 <4008 or a sequence having at

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



~ z ocr zoo3 -33 (v) a protein having an am no acid sequencelsug§angisal |y
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 conti guous
amno acids in < 400 > 4 or a derivative, honol ogue) anal ogue, chem cal
equi valent or mmnetic of said protein. 5 (vi) a protein having an am no
aci d sequence substantially as set forth in < 400 > 6 or a derivative,
honol ogue or minetic thereof or a se@lence having at | east about 45 %
simlarity to at |least 10 contiguous amno acids in < 400 > 6 or a
derivative, honol ogue, anal ogue, chem cal equivalent or mnetic of said

protein. N@rd pdrtigulacpr it prddemtadvéifion RomBinPRe3 Gl icRRGRIG6leaUbSoMPhdiAd Y as
set forth in < 400 > 8 or a derivative, honol ogue or mnetic thereof or a
© sequence 1§8%nGg chnudlentisies auhstantially 96 st ferttain <@0037at | east 10 conti guous
amno acids in < 400 > 8 or a derivative, honol ogue, anal ogue, chem cal
equi valent or mnetic of said protein: 15 (viii) a protein encoded by a

nucl eot i dig yeesnieh Qsseeh sha prdsat! idventios providystahmicRicactOdoReille Of dérivative,
derivative, honol ogue or anal ogue thereof or a sequence encoding an am no

aci d sedUomadogys\ar Agalggus dseof sprpprisinga ggielpotidesequepce encading efst 10

conti guo I: i i > ri I 0 al ogue,
chem cal q@&%m\}a Secgﬁé]%? nglp%mllrﬁ%%% to? gg%?%ﬂ%rggg%}]%é./&ﬁ%gginp%gﬁgia?iﬁencoded
by a nuclsegiencesitenuigsideassieb sdraninl aldby >@sorsederfvatitd) hbmologdO0Or mimettr a
derivative, honol ogue or anal ogue thereof or a sequence encodi n% an am no
aci d sequbfiedf Hdnving ahleapieahout 2% Himilarity,te phleps A contigyous amisg eeids ap

conti guous 4G go 25 acids in < 400 > 4 or a derivative, honol ogue,

anal ogue, chem cal equivalent or mnetic of said protein. (x) a protein
encodetll by a nucl eoti de sequence substantially as set forth in < 400 > 5 or

a derivative, honpl ogue or anal ogue thereof or a sequence encodi ng an am no
30 aci d SHGFGPREEUIY: M RIEsng Ayenuybeantemplaies p pgleir peid molecyie Ploast 10

conti guo‘ﬂ%ri@z{gv@f)homologuc or analogue thereof 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 séauénce 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.



? 7 OCT 20D3 -34 acids in < 400 > 6 or a derivative, honol ogrﬁ ﬁ@%gu
chem cal equivalent or mnetic of said protein. (xi) a prot (‘-’3 by a
nucl eoti de sequence substantially as set forth in <400 > 7 5 or

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
contiguous am no acids in <400> 8 or a derivative) honol ogue, anal ogue,
chem cal eqLival> nt or mnetic of said protein. 10 (xii) a protein encoded
by a nucl eoti de sequence substantiallﬁ as set forth in <400 > 9 or a
derivative, honol ogue or anal ogue the éof or a sequence encodi ng an am no
aci d sequence having at |east about 45 %simlarity to at |east 10
contiguous amno acids in < 400 > 6 or a derivative, honol ogue, anal ogue,
cheni cal eReferakent "B38, rﬁﬁemﬁd?éé’f irsidl dedhrent shonld beSindgistdoll ag agefstasica tencoded
by a nucleic ac d nmp le c of h I fhe nucleofide
sequence aheduwf chﬂCf‘:L %C‘&leigg]ae f%r%‘f:c 'éyﬁ;g’ls bié P&bhﬁ% hReREEE DXt nal ogue
t her eof wun mcay [fe Y. Yal-X-N &
sequence sg%g%da%!gflc%t/ as sertegé‘?%tﬁé %%x&%%éd@%b%cﬁ a derlgjaBt ?f/ﬂémﬁgrmﬁjogue
or 20 m rreammotahlelrseqﬁermc setrfortiim e 400> andopnd miseecIiddi sagueate betdetth &bout 45 %
simlari st 10 contiguous am no. acids in 400 > (xiv)..a
protein énc?o Iby&g“Wﬁiq Og OMRES %F‘ﬁ?)f“é‘ﬂ’ﬁlaé' csﬁﬂ'é?BF%s%?o%H} ﬁﬁ%g?n{; Eg)the
nucl eot i d%ﬁﬁﬁ%@%a@%a%ﬁhfw%@ow <HAR8n B5S cOhpAsed e Alb\id segadlcegue or
25 anal ogue theréof under | ow stringency conditi ons and whi ch encodes an

am no aci dses égtieince 460 <t andttha b DY Aawquerce fasiforth inn<40450. >The genomic

at | oast " cisBOCR 6! SHERRERS bVt & A0S 1 EBEPOGaTR SRR Y <
400 > 4. 3Qqhentd s@ BRALLIURNCOIRIMBYEDN A MGLEIE s&Cofth TR|<00 27 Capabl e Of

hybri di si ng to t he nucl eoti de sequence as set forth in <400 > 5 or a
deri vat |106;uctmrmxd)gwéeaber cncoghﬂg~B3§cBS.‘2a0360 Ba)raﬂmlbbgmﬁqmbmeelff under | ow

stringency condl%tl 0 an V\/n]!h gg% an am no acid se n’%

subst ant | 3903V Oné’é ‘cf‘iﬁl SrUFhaka § Segueice 8‘?15?‘?0\9‘3&5%‘6 |g85?,|‘8‘

m nmetic t hepeke Hay %@wﬂyls@@k&nﬁaﬁalﬁﬁm haydndghidéequeretm stiméﬁld%/oa
S|mlar|tyto- at st 10 contiguous amno acids in < 400 > 6. 5 (xvi) a

prot ei n erproteter imggien nuothei regalataty megiensu | leshoalsils wndgrstapgithatdhe BeRpIiis t he
sequence disclosed herein in <400>9 corresponds only to that part of the sequence

15 running from the transcnptxon mmauon site to the transcription termination site.
Accordingly, the <400>9 scqucncc and other genomic sequences encompassed by the
present invention may comprise exther more or less sequence than that encompassed from
the transcription initiation site to the transcription termination site. For example, it may
comprise additional nontranslated sequences such és regulatory sequences located up- or

20 down- stream of the transcription start/stop sites.

Another aspect of the present invention contemplates a genomic nucleic acid molecule or
derivative homologue or analogue thereof capable of hybridising tc -<-400>1 or a
derivative or homologue thereof under low stringency conditions at 42°C.

25
Yet another aspect of the present invention contemplates a genomic nucleic acid molecule
or derivative homologue or analogue thereof capable of hybridising to <400>3 or a

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



nucl eoti de sequence as set forth in < 400 > 7 or a derivative] Thdbol 2igde or
anal ogue t hereof under |ow stringency conditions and which encodes an am no
aci d sequ8nce substantially as set forth in < 400 > 8 or a derivative,

honol ogue or 10 mnetic thereof or an am no acid sequence having at | east
about 45 %simlarity to at |least 10 contiguous amno acids in < 400 > 8.
(xvii) a protein encoded by a nucleic acid nol ecul e capable of hybridising
to the nucl eotide sequence as set foer8h in < 400 > 9 or a derivative,

honol ogue or 15 anal ogue thereof under |ow stringency conditions and which
encodes an am no acid sequence substantially~as set forth in <400 > 6 or a
derivati vg;i MRROSHE: OF ¥ (FBlehCinbARicAQbonRinphfesa efbmRGhudicRORUERORARY | NY
at | east about 45 %simlarity to at |east fo contiguous amno acids in <
400 > 6. @Odefiveiive homologua ei makigud dferend dapableaofihybridisiof tpardlcaphsa (i) to
(xvii) in,a hgonodiperic form ﬁXi%)r a protein as.defin go'n any one of

par agr apHEriVative or popplogug fhereof, uh 5<awﬁg}qggncmpﬂqmqrﬁ@t§ otein of the
present invention is preferably in isolated form By "isolated" is 25 neant
a protein having undergone at |east one purification step and this is
conveni &rtilyydanpthed aspeor ofshapyshent ientiorcommassplatesomgenome taslgigacid | east
about 10 % suhj ect, protei.n, preferably at. |east ou 0..% , .nor

or of er ablPoBFuIF 82 deRkgb o msTese OF ArpfefighutihiarBEn vAa 8T 80056 a0-50
%, even td ddrivERYE oPhEhSIoat theRbf bE@S 0w RRINgeRY c6Rditlons. yet even still nore
preferably 80-90% or greater of subject proteinrelative to other
conponents as 30 determ ned by nol ecul ar weight) am no acid sequence or

ot her conyeni ent neans._ The 7 _OCL 2003 -36 protein of .the.present
Cnvent | ont SIEPOREE GRS RAAE PirsrE AR SO Cprapanibh DR AR Inin td H TR or

bi ol 0gii§ &l ivalitd, oMb Wr ahhiBhild ﬂﬁgrfebfgéaaéuggewnymdmgd@ afio@sbigm of the

present invention, the expression o is thought to relate to body
wei ght an@rivativudmbomeglogud Gescobundesdow MothgeneyicondibensB38 expression i s
thought, inter alia, to regul ate energy bal ance via effects on energy

i ntake and al so effects on carbohydrate/fat netabolism The energy intake
effects a&elehkhoreloB38EHFRIEED " Hnd" BIE B58NBE@! shBEld \heusd&y®be as hut
peripheral effects on the metabolism of both carbohydrate and fat are
possi bl e.rcfﬁliencémraélsfgrffmo’fbﬁleﬁwlﬁ@l‘tmgiﬂlvﬁé’eﬁ)élw“&%,é'ﬁalﬂégﬂﬁﬁy fasting

and feeding, .accordingl requl. at.i r Lo 1A f this
qene. of i RemGT ERupRHs Spo R hREOL MEVERE: Bl EytlafiC il AR

bot h bodyis¥@iasivhadtareReray aR@habel spHbing ioh 858 AR IFpreRgchaRNAr @trauand of at

met abolism Since B55 is differentially regulated in diabetes, it is also

t hought trelymesphifevaridisatfeliSe Bo&r géf or é?’&}d%if’y?ﬁ%o gene expression has been
shown to associate with body weight. In this regard, B60 15 is thought to
exhibit simlar effects to B38. To the extent that it is not specified,

r ef er enceThOmBRBuleBIEcloBaDhatinB38e b&abisolREd fiofcihe desell @b randbowever, it
~derivatives, honol ogs, anal ogs, chem cal -equival ents and m rne*t‘;idgtisli t her eof .

For exafpihepid e epdesstacd Gaphg PEeINAREIAT @ane BEIsruss BAY alse hesebedsiem 20y pe

under st oo eNeo S nl enment conponents C3a and CSa which
conpri se (Solth%ée)tét on g?ﬁﬁf%inﬁlo%%ﬁg%y with 20 B38. These nol ecul es conprise an
anaphyl at oxi n-1i ke donmai n and have been shown to "

Derivatives include fragments, parts, portions, mutants, variants and mimetics from
natural, synthetic or recombinant sovrcss including fusion proteins. Parts or fragments

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



increase hepatic glucose output. Accordingly, regulating the funcg{pnai3
activity and/or | evels of these nol ecul es provides a nechanismfor the

t herapeutic and prophylactic treatnment of conditions such as obesity, 25
anorexi a, energy inbalance and di abetes. The cloning and sequenci ng of

t hese genes and expression products now provides further nolecules for use
in such treatnents. These nol ecules may al so be useful in the agricultura
industry to assist in the generation.pf.|eaner animals, or where required,
of obese aninmals. Accordingly, the mamual contenplated by the present
invention includes, but is not limted to, humans, primtes, 30 |ivestock

ani mal s (& the %ﬁgeé&?%t}stﬁﬁ%ﬁl 10n3 SSid \Qﬁgﬁt?%igthoéggﬁglﬁéhoit%&%?éﬁ ani mal s

(e.g. mce, ra urnea pigs ansters, ra , ani on ani msﬁs (e.qg.

dogs, cat sksidiklin the séquehde 120 Bechirepmpbdisieidr Wiffecbnardsiibe snseedin tsopiass. An ,
kangaroos and deer). A particularly preferred mammal i s a_human, prinmate or
| i vest ock eXAmpls of supettpennaaino aeld VaFaMs Ate GOBSREYALVE Amimcihpbstigiions.

t her apeut i€, I i x 3 vl i d
nucl ei ¢ ac(l’socig Err%f'{eﬁ(;:étj eéﬁ," %Iggli’lj sg%gx?@?oggﬁpgcaﬁgggclﬁgugﬁﬁm@%g agoﬁlnﬁls? ?ﬁ ggvéﬁ]g
ant agoni Stgreupg ghicitie ahialapinesedine] Bulendin®mdlendinpbpirdsacid hed glamic a
nmet hod of nodul ati ng expression of B38, B55 and/or B60 in a nammal ) said

met hod cofpid eFRRGaEBHAndINAgIne sermggind Haeonipe; dFpinGAndisgingienand t h an
effective S50 £ 0dititns to MR skid! SUREEO Ridiide FRS ol feh GliRt O
upr egul at gﬁ%%‘?@étﬁ{)@ or 'oéﬁéeltrlﬁss&érgﬁ]o'%pu%ét g&gxlbr ess?on of0838, B55
and/ or B6@epthdns, palgpiitdes arfrosanse sequences such as ol i gonucl eoti des may
be utilised. Conversely, nucleic acid nol ecul es encodi ng B38, B55 and/ or
B60 or derivatives thereof 15 may be introduced to upregul ate one or nore

speci fi id by eilﬁfa 866 oPB38 NS HRBERbulBLENt | ON
cont enp azdglgﬁ{ééaﬁet ggﬁg?;\% u é%ﬁgﬁgﬁiﬂé??y o? B38, B55 and ‘(l)r B60 in a
subj ect, saierswot hothotaies ediibignadny nnesdremoregittie Bacttbneldjtiviicsaf ningel at i ng
effective anount of an agent fgr atinme and unq:'er C ndithons tSuf_fi cient to

20 i ncr eadWlRRIGAN dBAYP R e EMAR/SERCBERF A I eI SRS GO ai d
activity Wentififa IR AL AL AR0N drbine FREEHRg Can be achi eved by

one of several technique I ng but no way limted to introducing
into said mammal a protei naceous or non-protei naceous nol ecul e which: 25

i) nmod es, expression, of B38, B55 and/oyf B60O : (ii) f tions as an
St agonks { BgrieEBveB SRS THlsrgenis By 38 Perieniar FORPES BHEATSOIRE SEURRCOH mas,

BSS and/ 05,838 Q peptides, polypeptides or other proteinaceous or non-proteinaceous molecuies.

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
micleotide 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
oligonucieotides, 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




~ 7 OCT 2f103 -38 Said protei naceous nol ecul e may be derived 1 obf ha0gdal
or reconbi nant sources including fusion proteins or follow ng, for exanple,
nat ural product screening. Said nonproteinaceous nol ecul e may be, for
exanple, a nucleic acid nolecule or may be derived fromnatural sources,
such as for exanple natural product screening or may be 5 chemcally

synt hesi sed. The present invention contenpl ates chem cal anal ogues of B38,
B55 and/or B60 or small nol ecul es capable of acting as agonists or

ant agoni sts. Chem cal agonists may ng@t-necessarily be derived from B38, B55
and/ or B60 but may share certain conformational simlarities.

Al ternatively, chem cal agonists may be specifically designed to mmc
certai n phyghpseibe ' i OBVt & ound
capabl e of bl ocki [r?é %%ﬁégﬁ&:ﬁrﬁﬂgﬁﬁ N@?iﬁ%?%ﬁisxéeih%r evertlbtpi ggﬁé%g%{m%%%g?and/ or B60
* from car r geylgtienuwitl hesitic anlgyrdrigk; dirbdnosyilatop of amato gnosps with agamatest s i ncl ude
nmonocl onal .antj bodi es d antisense_ nucleic acids whi revent

Fansor | pEBHOBAZY PO SAiEh S BR3EN dads CAHBROPIREDS AR IOAERNBS)

“mammal i an ot of MBEAY &l : ' j g"‘% i.1i.si ng
anti gens, a%ﬁ%l(ﬁlr(i)fboso@wﬁiﬁﬁ%@@wgﬁ%@gﬁﬁ%@g{cﬁg I esé.’ Aégfl d

pr ot ei n&c gpudoxylatinn of se evithemeniosalribplesphate follpwad by etduveipn ciitheNaBK 4 or

indirectly to nodul ate the expression of B38, BSS and/or B60 or the

activity of B38, B55 and/or B60. Said nolecule acts directly if it

associ at eghiviglihididSgroBp of iR reBfilleOhaPB8moliTRd 39 4hOforgfdiiBPBr t 0 nodul ate

expression or activity. Said nolecule dcts indirectly if it associates with

a nol ecul betgroppdictchadenBa®n pBE&ictwitloreaBas tich B3, 3-BBBnedimio phdGlelydmat h

ot her nol gé:d.ﬂ e Qailther directly or indirectly nodul ates the expression or

activity O %gx ‘BSS and/or B60 or B38 ) B55 and/or B60. Accordingly, the

net hod10f the present invention enconpasses the regul ation of B38, B55

and/ or B60 or B38, B55 and/or B60 expression 25 or activity via the

i nduct i onTh¢ carbexyd genare ety heamodifiedby carbediimidg agiviatibr oid @icylisovtearay be

o 1 Sl Ay ERRTR s BeAERRISRAEE A 1 SRRl TR ' °°

provi des specific delivery of these nolecules to the target cells. 30 17
Q"' 2ao03 -39 A further aspect of the present invention relates to the use
of the i nY@Rbydsyl greupsanas beomodifedrhyrmettiods sutihsas saebogpmethylasing wittor exanpl e,

t he prese I nt.k on. i.s rt.,cul u useful ...but in no. way,|lmted t use
n-a”t Rar e SE iRt oot R g oo Rin oy et o it 8F oc
or ener gymixedalisafphles AGGQUELIBLY cordpth e reREPL MithGhalbAd e MaleRanhPigaY | On
relates to a nmethod of treatlng a mammal suffering froma condition

char act er Ps@emsibsiteed majpimides yipamasien ob megiyeial dsrivagives esingd- di abet es and/ or

energy i al t compri si.ng .adm ni st er i to. said | ,an
ofrecti ve mpaRffeudBbiole BofofGRRLSIEy SR MICATE Sital 3Rl R 200 <o
1g modul mmomh?r@xim:ﬁﬁrﬂpﬁéhooﬁnﬁ&ﬁer BETuANE] QibARRE 1ATonSUAH LPinaR! atlatkaiBEul at e
the actl vl ty 0

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



B38, B55 and/or B60. In another aspect the present invention rfe] fEp fp3a
nmet hod of treating a mammal suffering froma di sease condition
characteri sed by one or nore synptons of obesity, anorexia, 15 diabetes or
energy i nbal ance said nmethod conprising adm nistering to said mammal an
effective anount of B38, B55 and/or B60 or B38, B55 and/or B60. An
"effective anount” neans an anount necessary at |east partly to attain the
desired i mune response, or to delay the onset or inhibit progression or
halt al together, the onset 20 or progf®ssion of a particular condition of
the individual to be treated, the taxonom c group of the individual to be
treated, the degree of protection desired, the fornulation of the vaccine,

t he assessmRaipR$ of heoffiiFR!unghiurad bhfifb aﬁ&%@tm{vaﬁ@s%ﬂﬂé foRsth ﬁ}rﬁheskst IS
expected that the amount will fall in a relatively broad r Rge t fat can be
det er m ned nchidsu bt are 0o4 lmited foalse oPBorlenciac chauiamcmtyvid srid, Hesminodt hods, :
B38, B55 a r. B6Q or B38. .B55.and/or . B60 or agents capabl e of. nodul ating
t he expr esgfi ‘é)rﬁx -E—pgngﬂle?r{%yio& aQgd, @’%%‘8’@“8‘5 af‘h‘;fg t‘g’é*ty&éﬁ‘gm’rﬂoé ®d with one
or nore ot prdn I 0Eigittehe, QhR8Sinf 04 -8k v-GOACAY IRt AR EALia, 128 t
sinultaneoEs_g mnistration in the saneong%§¥§¥?on o#ﬂ%n t&gﬁghnggﬁgyent
f or mul at Poplgnipe and/peDsigprsersof @ifiteacids. Adist eSumatgdquent acids aatemylaed at i on
by the sa r differe routes. By "sequential" administration is neant a
time diffgﬁg%gégg$mﬁgﬂ£%§bl C a ~~03 -40 from seconds, m nutes, hours or
days between the adm nistration of the two types of nol ecul es. These

nol ecul es may be adm nistered in any order. In yet another aspect the
present invention relates to the use of an agent capable of 5 nodul ating

t he expression of B38, BSS and/or B60 or a derivative, honol ogue or

anal ogue thereof in the manufacture of a nedicanent for the treatnment of a
condition characterised by obesity, anorexia, diabetes and/or energy

i mbal ance. In still yet another aspect the present invention relates to the
use of an agent capable of 10 nodul ating the activity of B38) B55 and/or
B60 or a derivative, honol ogue, anal ogue, chem cal equivalent or mnetic
thereof in the manufacture of a nedicanent for the treatnment of a condition
characteri sed by obesity, anorexia, diabetes and/or energy inbalance. 15 A
further aspect of the present invention relates to the use of B38, B55
andl or B60 or derivative, honol ogue or anal ogue thereof or B38, B55 and/or
B60 or derivative, honol ogue, anal ogue, chem cal equivalent or mnetic

t hereof in the manufacture of a medicanent for the treatnment of a condition
characteri sed by obesity, anorexia) diabetes and/ or energy inbal ance. 20
Still yet another aspect of the present invention relates to agents for use
i n nmodul ating the expression of B38, BSS andlor. B60 or a derivative,

honol ogue or anal ogue t hereof.



A further aspect relates to agents for use in nmodulating B38, B35)@N~Ims
B60 activity or a 25 derivative, honol ogue, anal ogue, chem cal equivalent

or mnetic thereof. Still another aspect of the present invention relates
to B38, BSS and/or B60 or derivative, honol ogue or anal ogue thereof or B38,
BS5 and/or B60 or derivative, honol ogue, anal ogue, chenical equivalent or
mmetic thereof for use in treating a condition 30 characterised by one or
nore synptons of obesity, anorexia,-2labetes and/ or energy imbal ance. 17
OCT 2003 -41 In a related aspect of the present invention) the mamal
undergoi ng treatnent may be a human or an animal in need of therapeutic or
prophylactic treatnent. In another affBEE1 the present invention

contenpl at es a pharnmaceutical conposition 5 corl s: ng ? m;ggl ﬂlgrn(r)f ml.?fg
B55 and/ e B60—expre on-o 3—B and/g : 0 activity

har macewbheahlehtigfafept abl e ggid i ers anghesndidodgnt s. 1 n anot heg,

gnbodi ment, the pl)har maceuti cal conposition n(:_orrprl ses B38, B55 fande7 or B60 or
B38, B55 2y as#d B60 or a derivative, hemopegde, anal ogue, chem cal

equi valsent or minetic thereof and one or nore pharmaceutical ly accept agl e
cai ri er sTamd/or drtuentsT—For—t0—brevrty,—at—such—conponents—of—steh
conposition are ref erre](ctl to as " ag]ti V? coyrppne?t EI The porr})(ljzletlsogfi Ffe
active conmponents in.,a formsuitable i nj ectabl e use inc

aqueous %’%F" O:ESWQC f%er_e wat bl” sol ubl el_())'&éﬁﬁthg?lé‘?’m e powders foN”‘IPL’n‘e 15

ext enpor aardisSe-pletPMudiriton ofigstuer i | e i-N-Qehallmingol Utions. | nNghlg cases,
the formnust pe sterile and _nust be fluid to} the extent that easy

syri ngabfPipesyCleRiopne- | ¢ nus@PrBedst ab!ledeﬁ?El)‘ aﬂPFféi‘&?)_ndl E! onsagwggﬁhg; acture
and stigr@gexgnred nust be preserved agaimngt,i g nating

m cr ocl)(r;gan_i gr?hs such as bacteria and fungi?} l%a#ﬁg carrier can ge % sol vent
or ot heranpefsehwhyeiencidi ni Ing, Albr exiarrpllgNl-ryuathaxsteerl@ha?ﬁli pol éf)Nr:ng;sorand e
exanpl e, _propyl en ycol andyl i gyi ol yet hyl ene :

Iikrerg), sfhnl%%@l%e()%rﬁlxtur es th??l‘%gf, andqil}élgme%ﬁal}%gg%ﬁr%s: The pr evﬁ’ﬁ‘g “ons of

t he acti@rbogflawi cr oor gani sms can be b;[@bighéth;&gi?tumlchyxdvgrl ous ﬁl;s'srgrgfgbm ol
anti bacterjal and.antifungal_,agents, fo[ ex e, parabens, c ol ,
phenol , cé’ﬁ?ﬁ?"é’@la@i”ﬁ, t hi rner%}?g"l‘ and tlﬁ&"f"? gﬁ“ldﬁ’en&ny cases, M 11 be

pr ef enabdyelopéntyliedinge i sot om&nagents,L-Ngﬁe@mh@ne sugars or BRgL um
chloride, Prolonged absorption of the !FJ! ect altbl e conposi tions ca&ybe _
brought 2BBaRepy the use inBHe conpodi-tNimwyllscinggent s del ayi nmisbsor pt i on,
for exanpligsnidd UM num nonostear at e ani—ﬂﬁ%@ﬁ)}ll{?singo 17 0 C TyRRR3 -42
Sterile injectable solutions are prepare ncor porating the active
corrponelr@"gsnaﬁictqﬁi@_ requid_redt ddaspnt ;gj&ﬁﬂfﬁ%ﬁ;ﬂeb;og:m I }mgn_c;n oy
optiona -her ingredien s r B¢ . :
fgr exanﬂr))-?éjés?é]ﬁl ter sterili i%(iy?on) i r A a?tl)gnorp‘rj_"(])et her co_nven]!é'é‘ﬁlc neans.

| n t hd0 daghkuapfinst eril e gomdeﬁigréf orfth&-ﬁrmﬁ;ﬂt tiadrvatine of ait e;nl ljrey]iqﬂgeﬁtngblt ﬁeS
solutions,,the preferred net s of preparation are vacuum

freeze- r'ﬂu&]aémf g%ﬁni que whi c[qu\}l eld a Lﬁ@{/{ﬂ%yl‘ﬂ?“}i‘% active i ngMB@ient pl us
any addib-hiztidihe desi red i ngr gokient frorn.}qrrgéq[l I l,))qaigﬁifﬁre::![ gaf ![ Ihteﬁf,@rrg‘;/sgleutl on
t hereof ._When the active components are suita pr ot _

oral |y dUMCHPEPer ed, for 10 ¥anpl e, \M‘NH“%W'P@%‘M_ di | uent or &mphl an
assim | ghl@cmdi bl e carrier, ge,it may Lbﬁ-rﬁélfﬁl!&ﬁﬁ% in hard or spff.shell
gelatin capsule, or it may be conpressed into tablets, or it nmay be

i ncor porldsiedirect |y with tDgsf oo(cji ofL-NEreetbbrl@tepmﬁortoaal _ E Eerugx_ﬂuit :a(r:n \ g
adm ni st alehiQbhind e active oun AR rporated w exci

used in I?he f‘(gjhr"rl{;lt of ingesti ‘t:)lﬁrgat abl e?g‘, Nb‘ﬁ%thg ttcg%fmet S, trocheéfmg’ap_sul es,
el i xi rs,D-ousthamsi ons, Zyrupst)c_umaf erls, LaNehittI;ﬁtgﬂoEmh! kﬁi ggcgcf?vme clo';rlpgnfld
and preparations.should cont,ain at |le s_g_ o, by. wei g :
The per?ﬁel'ﬁﬁéa{]d’galag "t he corrpos’i%fl\eons ang' r’E‘ff@Fl‘é%{‘i“an may, of colfedl be
vari ed dhgraliay conveni ent :c y ygobet \Neerlﬂ.pihgagw&h)tlgﬁ@?ﬁut 80;/?[ ;)Lgﬁggg \Sgle]gm

of th it, The anpbunt of active conpound in suc her ape

corrpogﬁtﬁl'é‘ﬁ?ei s such that aagﬁ.?ftabl e doSaBEitoryisycst ai ned.  Mrdbu r ed
conposi th-gHsorie Prepar ati onsp@ecor di ng LgduBige 20 present invengjon are
prepared_so that an oral dosage unit form contains between about 0.1 ug and
2000 ny &fyeiephare conpound. Dtrp L-norvaline Nva

D-tyrosine Dtyr c-methyl-aminoisobutyrate Maib




The tablets, troches, pills, capsules and the |like may al so ppﬂt@tpgéﬁg
follow ng: A binder such as gumtragacanth, acacia, corn starch or atin;
exci pi ents such as dical cium 25 phosphate; a disintegrating agent such as
corn starch, potato starch, alginic acid and the |ike; a lubricant such as
magnesi um st earate; and a sweeteni ng agent such a sucrose, |actose or
saccharin nmay be added or a flavouring agent such as peppermnt, oil of

wi ntergreen, or cherry flavouring. " the dosage unit formis a capsul e,
it may contain, in addition to materials of the above type, a liquid
carrier. Various other 30 materials nmay be present as coatings or to

ot her wi se Dwvdiifey t he physi cal Bwal m of t henattod-gepainnbiutyratéor | nst dvigabn
tablets, pills r. capsul es e coated with el | ac, sugar or ~ZOT
2003 - 43%13‘(')?’%}‘}%73\13557 up or glﬁt?lﬁt?"’r may &4t ?Cﬁ':lt%Eeé(yJﬁga e conpodd8®™Rucr ose
as a sweetpa-mah@Aa@Mine Met hyl Diiglg pr opy kpaftaneRspasyifmser vat | veddpea dye
and flavouring such as cherry or orange flavour. O course, any naterial

used in pr%ﬂdﬁ?thﬂa%’ﬁ?_gﬁé_sage Hn £ or m §ﬁmy&“ﬂ@¥"ﬁﬂ§lﬁw&€epti cal INe38r e and
subst ant § ahlymdRfladp@de | N Ut @agpunt s gpptmyRdicithtine addi tion, Nihe active
conmpound may be ‘I ncorporated into sustained-rel ease preparations and

f or mul at i dhrg-methdexsteineut i cal | Preeeept abNd4-emmobeyBelstial or di | ueM&u i ncl ude

any and ald__s -dj sper si di a, yGoal.k .1 pbact eri al
ant i fungalﬂg;r}e?ént%{yg,&h%?é oni c ar?c?i';kzlal sor ptlﬁggg’&'g{&g@ﬁ n'lééjagents arﬁgghe i ke.
The use ofD-gunhhyimdiidinand ageminthif or phids(Pranewpiopagiadtd ve substhmees i s

wel | kno in the art. Except jnsofar any conventional nedia,or ent is
i nconpat i 'Q'th])ﬁls‘?]ﬁ'éc"éecti ve iDr?ﬁéedi enfﬁ'ﬂﬁeﬁ"?mﬁ%@r‘% t he thel}gBaeaﬁ ic
conposi {4 Qng-mé&heRrAERANP! at ed. pRuaP! eneng.aiphadidive | ngredi ents eagnpal so be
incorporated into the conpositions. IS 1t is especially advantageous to

f or mul at e Dy&rmesindlaine conposi t PIRS i n do¥RGEAENY"t or m for ease ofpbe

adm ni st rad |, et HnfR" M ty pRfndosagen. (DesagRy it iglfctlem as usegyherein
refers to physi%glﬁley gliSCI‘ ete units sui te(d as uni %?gy; qgsages fg\% t he
mammal i an Babjpatiotientionbe t r eaDowm each Ntféarbapoimethyllgiging pr edet é¥ami ned
quantity of acti terd al cal cul ated 0,20 -ne desire

t her apeut iqé:ae %‘#g\éﬁw{gﬁlaagggci at |mé)ﬁevw th Iﬁﬁze%?rgg’&l%ﬁg@af%g? maceut i éﬁaﬁlu carrier.
The speti fD-eatdtiniptbiitie t he nov@mpawsage Nifedrbdxgmethylpdlyditee | nvent iNmspar e

di ctated and directly dependent on (g) the i que characterisgtics of the
active na%?‘fr&efthﬂ‘??&n? he parti E%msafr therﬁﬁéﬂ&“ﬁ@f’ﬁgﬁ%t to be achi"¥v8h, and
(b) the |iDthtrAdthyiREeohiaer ent iDhdkhe ar tNQbclsipppomaieng such an agdheye

material for the treatnment of _disease in living subjects having 25 a
di seased dbAAMIdEYAOPhARI ch b&MUPY heal Bisyslehaxiglirined as her ei n Nihé¥| osed

in detail p fhgwilyRGideal acti ygconponegl., fbdecPgyempgpounded for jgoRyeni ent
and effective admnistration in sufficient amounts with a suitable

phar mac&utl-eandtiyledivept abl e céinniebr i n Hoskododaaiiglyfier m A uni t Nislodge form
~can, for gxan ntain theprinci palackiyv .conmponent in ts
%ﬁ”;g%tgylggﬁlgé Hﬁﬂm' EQ%&EIBOCE}&EL?C]S@ At

ranging fro 0 about ess n proportions, active
conpound iB-Ngeetylalginingr esent Dnmafg om aNaytlofropylpigcih® about 2000Nepyé M of

17 OGT 2 -44 carrier. In the case of, ¢ osi ti.ons containin
suppl erren?[g' JetbYIRsparae s edi eﬁ&"%“,as“t he dg'scﬁéggn‘fi%gl?ﬁ?%rm ned bygl?]%f“gr ence
to the usuaN-glesfaspadadanNner PnnRAGM Ni SNL@RLEAFheATlethiAPeIfahed | NOr edbigAt s. 5

In general termns, effective amounts will range from 0,01 ng/kg/ body wei ght

to above® IdNowehHgYRgrbody weilyricys Al t eNrdddrdeheanpienydelydiige fr ol |

ng/ kg/ bodyb weieiiighndRove 10@h i K9/ bRAY.\&li@Rbpropyhgiycine Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethylglycine Nthr
D-N-methythistidine Dnmbhis N-(hydroxyethyl))glycine Nser
D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis

30 D-N-methylleucine Dnmieu N-(3-indolylyethylglycine Nhtrp

D-N-methyllysine Dnmiys N-methyi-y-aminobutyrate - Nmgabu
N-methylcyclohexylalanine  Nmchexa D-N-methylmethionine Dnmmet

D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmepen



The pharnmaceutical conposition nmay al so conprise genetic nnlétﬁl@@Tsymg as
a vector 10 capable of transfecting target cells where the vector carries a
nucl eic acid nol ecul e capabl e of expressing the active ingredients or

nodul ating the expression of the active ingredients or activity. The vector
may, for exanple) be a viral vector. Still another aspect of the present
invention is directed to anti bodies to B38, B55 and/or 15 B60 or B38, B55
and/ or B60 (herein referred to as "the i munogen") including catalytic

anti bodi es. Such antibodi es may be noAdcl onal or polyclonal and nay be
selected fromnaturally occurring antibodies or may be specifically raised.
In the case of the latter, the i munogen nmay first need to be associ ated
with a car Nrmeethylglyemel e. The avla bodi es IbN-métkyipheaylelaring nvent i onDamghe

particularly useful as therapeuti.c or di.agnost.i ents. 20 Altepnatively,
fragnents gfm [ﬁflf"ﬂgﬁfsgg“%tﬁ b?’ﬂ%‘gd sucﬁﬁgémiﬁ—ﬁa%&f’ﬁ%grrents. Furthfe)Plr%Foe, t he
present i nNeNthéRylpbARUEInEO Meionbi nanD-Bnfktlystthet i ¢ ant i bodi eBnasd t o
anti body hybrids., A "synthetic antibody” is considered herein to_inc¢lude
fragment s ér@-mwlp@gylé{ycaﬁti P&t es. Th@‘ﬁﬁ’f‘ﬁt}b"’dfgf‘*@?“ﬁf this aspePf™B¥ the
present knpaQimeiy@fpopRa 1 Culifphty usef N-(lfrﬁéﬂé}l&H}lwchﬁr apy and ygym al so be
used as a diagnostic tool, for exanple, for 25 nonitoring the programof a
t her apeut | B-N-sgithydtyropise  exanplRnmtgpeci f Nemethylpieribddaniagh be usedNE8"tr een

for the i myyp . latter youl.d be i\ oilldfhe €Xanpl e, ag Rfreans
for screeni nggggg'h@e;gegl s of the |rar?runog(&§{1m%§ig%c%{ e§<tract or oth re
bi ol ogi cal yfmincbutyricpeid i f yi ng Gabhi ngosi Ne(phivdesepheadigitsine30 r ecolbiynant

nmeans fro | t ure.supernatant.fluid. Techni for the assays ~ ~ ocT
zoos -45 %’ﬁ%@%&l%ct"éed her ei n 1;lrtbégknown ﬁ(ﬁl' @&E@glghﬂﬁ i ncl ude, fof%exanpl e,

sandwi ch(asstyiiydilel SA and fl @y cyt onet panicilldmihé Wi t hin the scopgenof this

i nvention to include any second antibodies (nmonoc)] onal, 5 polyclonal or
fragments bhomAPhnsEaBEs dirediPBE to t he- 4 MFEYIARBIEI oned ant | bodq‘%g

di scussed pROW&HyIBRide he fi rshgar%nd secondmanliifaticfs My be useghain
detection assays of a first antibody may be used wth a commercially

avai | abl e betiethyiaspacat obul i n Maspi body. Lanmethykudxlelagneont enpl aMédigher ei n
i ncl udes ) i speci fi any reqj | mmunogen. 1 th

pol ycl ona?ﬂﬁn@&%l?gsg%gnal ant ﬁvl%%gl es ar gq{é@%ﬁ%{%}%]’ y i muni zathlg W th

t he i nmifolyermethyldbitamiset | ves auigin ei t her Liaymethylglutamatd zabl e for Mglu

i mmunoassays. T net.hods of t.ai ni ng both es qof ra are nown in
the art. %’I%f’@?%ﬁ&“@@?a are I'e¥% pref eE?ﬂgﬁlc%é]tR Oré‘?q’e'r‘@%g?lﬁel y%f’#@
prepared by-oimp@ighdoRacied a suiMigbl e | abpr@tmetyyidivet®l)glidnsi t h anNekf ecti ve
anount of the imunogen or antigenic parts thereof, collecting serumfrom
the ani mal L-o%gmethyiyrBe i ng spedflft ¢ ser alfy™8HYI6et he known i mubd&dsor bent
techni quesg,_AhLioiahid bodi egmir oduced DyehhindrieiRIngod are utitipable in
virtually any type of imunoassay, they are generally |ess favoured because
of the aétbm-nh yiherelinsgenei t Mo t he phwm@gylozethme use of nontferbnal

ant i bodi es; i n | ssay | articular red because o e
ability toLgﬁg%ﬂ%fg%[eA%ﬂ?’% Iar%%r%quanti ?‘?C{elsn\égaﬁ{?ﬁ{lﬁé honogeneity o tr?he
product. The-petbplacratei on of hyser dona cétrd-micthpklgredrome nmonocl onal b body

production, deriyved by fusing i mortal cel i ne_and | ynphocyt

sensiti zedL’zi‘Q'gF%)ﬁryP%%haf’mmnoéch prepbffdéﬂe{;w{“fgs’%%n be done byﬁﬁgchni ques
whi ch are Belhethp@whnet 0 t hose M are skiNinethyiltwnidpRenglalanieSee, Naihpexanpl e
Doui | I ard and Hof f man, Basic Facts abou rjdomas, in_ Conpendi of
rmunol 8y UBHHA-IPBY YD Schalibz) 108 kbR SPENPIBSt o) v, NAPERE 256:
495-499, 1&(SimymE@P§ARintour nal of | muRghagVinBihyDdifcimd 9, 1976). ~ ? ocr
zoos -46 L In another aspect of the present 1nventron, the nolecules of the
present i nepbpanl4z.e-digheyl-Ds®tul as screening targets for use in
applicatio i agnosi s of disorders which are regul ated by B38,
B55 andl or&E‘élgM%:&)%glgHaE@g and/ or B60. 5 Yet another aspect of the present
invention contenplates a nethod for detecting B38, B55 and/or B60 or B38,

B55 and/qr B60. nMRNA i n a bj ol ogi cal sa . ftam a_subj.ect said nethod
conpr 1 sPHOCEORIRETS iy el LB F g SARe b S TaEa 5Ot RSB 1 ¢ f or
B38, B55 ap@h@ioBAtredslifds suBBas aRdfifhcBRA1 DA eQers HaSin@ YO LIsNQSQy OF

honol ogs for a tinme and under conditions sufficient for a c lex to form
and t hen detoups widr wal ¢ eohpgloraldéhySe df-hydtoxysiscimingidp estoey aridcheteapt y usef ul
for the diagnosis of the devel opnent ef or predisposition to obesity)
anorexi a, diabetes or energy inbal ance. The presence of B38, B55 and/or B60
may be determned in a nunber of ways such as by




Western blotting, ELISA or flow cytonetry procedures. 838,‘E§506mdmm3 B60
mMRNA 15 nmay be detected, for exanple) by in situ hybridization or Northern
blotting. These, of course, include both single-site and two-site or
"sandw ch" assays of the non-conpetitive types, as well as in the
traditional conpetitive binding assays. These assays al so incl ude direct

bi nding of a |abelled antibody to a target. 20 Sandw ch assays are anong

t he nost useful and commonly used assays and are favoured for use in the
present invention. A nunber of variatidns of the sandw ch assay techni que
exist, and all are intended to be enconpassed by the present invention.
Briefly, in a typical forward assay, an unl abelled anti body is immbilized
on a sol i dbsfuhgionstreagend wiieh samally eottainrm dnesb-echcivomglety suthasd®bnt act with
t he bound pol ecule. After a suitable perjod 25 of incubation, for a period
of time suft¥drexewecipgnide prlanother8IUPSPEFIiSHeAEH s BV -ant i gen conpl ex, a
second anti body specific to the antigen, |labelled with a reporter nol ecule
capabl e of producing a detectable signal is then added and i ncubat ed,

al | owi ng t Thre naaléit iacidansledudy oft the pfesemrainvanionfis prediritdy ircisojatedfonh or

anti body-antigen-|abelled antibody. Any unreacted material is washed away,
and the prHEXFHLE HYEcie SULhS 3B SXPLESTIRR BF5H9IndRY bigolalgd olssBsaphaingelesfacl si gnal
produced b ¢ i & : | 4 jve,
e e T i e SR A
ocr zoos - #rf ezamplay by g compdsitionompr Gingsat riseatsan § @%rsubgekmmigic agiunt s of
hapten. Variations gn the forward ay include a sinmultan S assay, in
whi ch bot hMSEHFePE “PléB@F?%\éﬁ%%%%d‘é“&rpée%@g’@aa@?%ii‘%%3@%3 YL mPTE he
bound anti Bagyaniy heRgsiLBGRRLHIES AR st lnlork BRUErabY RasEarlil 6096 Jet he
art, including any mnor variations as will “be readily apparent. fn'5
accor darh6eewentstill nvere prefembly SOFR0Sh D greatdnef sebypdtantisicanil mbleciile melgiine wont ai n
B38, B55 ang/or B60 or B38, B55 and/%r B60 i ncl udi ce|ll. extract, tissue
bi opsy or YOSSTOFIRPPERS ahfelTarncibY MOlesular Weighh neetas aqtiyiynpugletidge 1 ui d
and 1 espi ' AoBinte! bldk domBRichANRerl onvddiGh SlcBhe. THERRIAL biatmbLAhOG 7!
sanpl e conprising biological fluid but also extends to fernentation ui d
and super ngresent infventiah meickis@be tomsitered; en h peafetred embddiment, tdvbe biphigiaally
forward sandw ch assay, a fast antibody having specificity for the B38, B55
and/ or B60PBf- B38, B55 and/or B60 or antigenic parts thereof, is either
coval entky or passively bound to a solid surface. The solid surface is
typically glass or a polymer, the nost conmonly used pol yners being

cel I ul ose, Throtegacpyateind shouldiyd wndersharidytotopeempass peBides) polypeptidestdndr i de or
e oEY B! e AP 2Eh Bt B bR Bhfle R0 e 203

| NMUN0as s ayt. otildtandlbdflésisdal ARRKIS BSuRf 6r YREAWIkNBLME I Be Frére@ndcigner al Iy
consi st of cross-1linking coval ently binding or physically adsorbing, the

pol ymer - arathipo dyids,dipiis xaibehydistiee dr pikeppemsleatpadypepidestaneproteds. Refigrbmee An
al i quot ,0f, the sanple to .be.tested is then 20. added to the solid, phas
conpl xR PRIRAR 8d PFofH s o PEtel REeDging L 1eaNnCe F grmim. s Miles)
and under g pralifadkoitied WS Holecdfiée) subR adbin@W Rid30iipis OfarBEly dSHRUY t
present in the antlbody. Fol | owi ng the incubation period, the antibody

¥

subuni t sobther peptides, pslypepsidesionpr@taind.ed and i ncubated with a second
anti body specific for a portion of the hapten. The second antibody is
i nked-to a reporter nolecule which is used to 25 indicate the binding of

t he secondinanpdriadyrly prefditedaiiotinentithelduclebidd equéRt BOHeipdvdiny @8 B38 is
innDbiIizinthhe target nolecules in the biological sanmple and then

exposi ng> t heDNAnisareCE comprsipe e seqreaproel Rycleosides aody fanl ish<#8§>drorrray not

be | abel | ). §: . i . t,of t t d
the 30 st remiefittporfRhE SE pu it hen MHRRREL P n b e R ainey B
det ect abl esibyladiyrtect 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



| abel ling with the antibody. Alternatively, a second IabelLé&’@@ﬁngﬂy,
specific to the fast f f O CT 2003 -48 anti body is exposed to the
target-first anti body conplex to forma target-first anti body second ,
anti body tertiary conplex. The conplex is detected by the signal emtted by
the reporter nolecule. 5 By "reporter nolecule” as used in the present
specification, is neant a nol ecul e wa%gh, by its chem cal nature, provides
an analytically identifiable signal ich allows the detection of

anti gen-bound anti body. Detection nay be either qualitative or

itative, Th | d : LAl i f
Ascay ar cord dorAonJ0 melSY R ot A kP Bl Bl WleRabD 0

(i.e. radiigigeyapesioend. 10 cheni | um nescent nol ecules. In the case of an
enzyme imrunoassay, an enzyne is conjugated to the second anti body,
general ly by neans of gl utaral dehyde or periodate. As will be readily

recogni zed, ..howeyer i de varie f..differe i i j.ques

exi st, i (’sﬂngpgtﬁplé%%ﬁrf@‘ari% pﬁ%ﬂ??{gﬁgowe‘{thgms@%ﬁeﬁ@@ %gﬁngggoﬁ%g%%’y used
enzyness i [I@s8de. bpNeeiaplesde dRimsiasRquiics 0P seclestiddaseder hethaingal act osi dase
and al kal i ne phosphat ase, anongst others. The substrates to be used with

t he speci €180 2d1rrederivpdveyeoraplapus orcanalnghe fhsreof irclyhingiy auglentide gpaygnce
hydr ol ysi,s_by th rre ding enzynme, of a detectable col or change.
ExanplesI@W“é&??ﬁ%ﬁgt%nzy sginclude al kal i ne phosphat ase and per oxi dase.

It is also possible to 20 enpl oy fluorogenic substrates, which yield a
fluorescent product rather than the chronngenic substrates, noted _above. In
al | casedp yehanoghes praferethempedimsnt, ithroriglqoside srasanqeofgeropiling o B4 ivddy
hapt en, £0 , DI i shed
any. K0 SRR se i Elnbrta B e B BRI e BB Sl 1 83 To the
conpl ex aferiamivelinthoiciieiog analapid berbyf inthaimubsidiaitede veduendedmeingwi t h t he
enzynme linked to 25 the second anti body) giving a qualitative visual

si gnal ) Vi#Rdarioeg B0FUPt her quantitated, usually spectrophotonetrically,
to give an indication of the anobunt of hapten which was present in the
sanple. "Reporter nol ecule" also extends to use of cell agglutination or

i nhi bi ti da yef ardg@r phiticalatlgprefesied @mbodicheht, edinudddtide sequbmteaoripgaaidingand t he
like. 30 Alternately, fluorescent conmpounds, such as fluorecein and

r hodart hep Béflys eDMesrquenqe,compEISingR seguense PhBYslealdgs 2Rshford Per i ng t hei r

bi ndi ng ¢ Lty : i ' = i i I ith
Vight of 00z mor a4 \E/l\g&t\/élhé?{%?%uetoﬁ Saifbak GERGE méfiahl o |“E%mé%§g%hfw
adsor bs tHaeidgisghilaréipes gy400>pduci ng a state to excitability in the nol ecul e,
foll owed by em ssion of the light at a characteristic color visually
detectable with a light mcroscope. As in the EIA the fluorescent |abelled
ant | body é?eﬁkzitﬁ%‘i’ tﬁe%g@lc@@aéi@ rﬁcﬁ'&ﬁié Sthe F‘ﬂ:&éﬂ?%nﬁox@ﬁ% fiRBIR hefeic AT t er
washing o t he unbound reagent, the remafning tertiary conplex is then
exposedo tarid melekilgkhpable ¢ftteybajdixinoi atielectde bamgtde aner fotth id hnjoeresarence
observed indicates the presence of the hapten of jnterest. .

hnmunof | UBPESEend0tmd. £ AY i s SardOBoUhon EAPD ! 1okt IOSLFTIZRRaR  n ¢ he
art and gl %h%l Pl-!:'fél'%lﬁ m\@ggﬁég& fioL: e present nethod. However, other
reporter nDFecu es, such’ as ra |0|¥otope, chem | um nescent or 10

bi ol um nescent nol ecul es, may al so be enpl oyed. The present invention also

5SS andl of RERBIGY S0if sRlsale/mET DeLEEL RN SrASS Ay HT SRLA T et g
B38, B55 apdk@yoROCelN@VE 2 cWhiisr ¥ alkaffolic @I APR! {&RE <08 Sfubfd Icll, Rekecut not

limted to, |S"diagnosing disorders i'nvolving aberrant expression of one or
nmore of té¢edisemamimaben edisar pdogpiceldni dineahicisisersid molegule yrayrisHisatedarifeseds or

i soforms of these nol ecul es, Such.assays al so _be ilised t

genct | cal PRSP TIRA HHL S TRl p<Reifing SuthdricnBB D a5 0t ence
of a predi:eRRH, tal hal fepiiae, deEMSY ARBRBInpAke SiGilorAl ARIERIE seduehceexanpl e, to
detect the expression of given genetic polynorphic forns of any one of B38,
B55 and/ olf@magen fused, litked exjotheswise asfocippdovith ¢ eithey Bt Prox termdral genes.

orovi aad Faohe kT B Abd e RFRRREPRRIE' The PMHEAPR RSB b oo,

i ndi vi duabe part of a vector, such as an expression vector. The latter embodiment facilitates




The present invention should also be understood to extend tp7ngfhogg]of

di agnosing or 25 nonitoring a disease condition in a manmmal, which di sease
condition is characterised by aberrant B38, B55 and/or B60 expression or
functional activity, said nethod conprising screening for B38, B55 and/or
B60 or B38, BSS and/or B60 in a biological sanple fromsaid manmal . 30
Further features of the present invention are nore fully described in the
foll owing nonlimting Exanpl es. ~-f, 0Cr z003 -60 SUVWARY OF SEQUENCE | D
NOS 5A summary of sequence i dent ity hunbers used t hr oughout the subj ect
specification are provided in Table 2. TABLE 2SEQ ID

NGO DESCRI PTI ON<400>1 cDNA Nucl eot i de sequence of nmarine B38<400>2 , Am no
aci d seqUEREIER OREEORRINESELIME o8 sHbagoNTE Kisass WRICK EYMs RERENSPMPATSEH bY
B5610<40 ﬁﬂ% iﬁg% equence of marine B56<400>6¢cDNA sequence of human .
865<400>g§f'4 no&gc g%%uence of human B55<400>7cDNA Nucl eoti de sequence of
mari ne B60<400>8Am no aci d sequence of marine B6016<400>9Genom ¢ sequence
of hunang§g5<400> 10Pri mer sequence<400>||Prinerseguenpe<400> 1%Priner
sequenceAEPLFSSRy inyentiodSirads Kpbe syessippnragict ebde sRelsic Agimalsalesay
sequence 140k rgggﬁﬁ§gquence<400>l7Priner sequence<400>18Fl uor ogeni ¢ probe
sequence26<400> uor ogeni ¢ probe sequence<400>20FI uor ogeni ¢ probe
sequence<400>21Fl uor ogeni ¢ probe sequence<400>22Expressed sequencet ag 17
0GT 20 -51, AM NO ACI D_ABBREVI ATI A summary of the single and three
letter a%‘f’&‘x??‘ﬁ’ﬂ PEMEICES Gre Qﬁ,ﬁ%@d@@%wﬁ@g APUBY2GIH, SgqEncsasSehiorth 1n
specificati hS | ded 4 e T, . i A ee letter

am no ac?%hgﬁigécfg?Ftﬂsg4?%?%%%%<i§¥ﬁ$%?e -Iég?gfﬂ%gﬁgggggggénChe-letter
Synbol Al andings aioingogras e fregiRéa pauiagente s mivAstxa thdareof as defined above or are

aci dAspD15Cyst ei neCysCd3 yt am ned n am c o
ac: dd 1355 @%twss'cf&%%‘ﬁstﬁaﬁmagﬂﬁm%;ﬁiﬁﬁapﬁécmoé R AR 4d 7 SIBTAE OKMet hi o
ni neMet MRhray! 18l 3Rl ARRE&FARNEQA %E’Jﬁ?ﬁ%'&iﬁ% egéf{:gref%&mﬁwawsnpt ophanT rp

WIyr osi neTyr Y30Val i heVal VAny resi dueXaaX 2003 -52 EXAMPLE 1
ANl MALS <400>4, <400>6 and <400> 8, respectively, or a derivative or mimetic thereof.

Another aspect of the present invention is directed to an isolated protein selected from the

15 list consisting of:

6] a protein encoded by a novel nucleic acid molecule which molecule is
differentially expressed in liver tissue of obese animals compared to lean animals
or a derivative, homologue, analogue, chemical equivalent or mimetic thereof.

20

(1)  aprotein 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 (i)  B38, B5S or B60 or a derivative, homologue, analogue, chemical equivalent or

mimetic thereof.

(iv)  a protein 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.



5 A Psamonys obesus colony is maintained at Deakin Uni ver sitthy Q0 phoat he
breeding pairs fed ad libituma diet of |ucerne and chow. Experinental
animal s were weaned at four weeks of age and given a diet of standard

| aboratory chow fromwhich 12 % of energy was derived fromfat, 63 %from
car bohydrate and 25 % from protein (Barastoc, Pakenham Australia). Aninmals
were housed individually in a tenperature controlled 10 room (22t 1 O
with a 12-12-hour light-dark cycle. At 18 weeks of age, aninals were
sacrificed and the tissues i mediately3¥enoved, frozen in liquid NZ and
then stored at 80 C. For experinental purposes, Psammonys obesus can be
classified into three groups 15 according to their bl ood glucose and pl asma
i nsul i n con@Egnt reapioosin hivdigean amind heidfsegheatatubstantially assekdortbfin ag#l0 St oup A
animal s are nor naggl ycem ¢ (bl ood glucose < 8,0 nmol /L) and nornoi nsul i nem c

(pl asma i nsul i n &<derbygtikeyNomplagnes ah minshif thates! of RSCABTITE GR YRR A leag gpout

hyperi nsul i nem | i lid %ﬁwl incd4did i ki $4 3P MRS AL
hyper gl ycem ¢ (&%@é%ﬁ%ﬁé‘;&%@ gr‘%mhyperi nsullﬂlﬂ)nem C. Theacr iteria
for 20 the cl asdiohaeguepmabdgueihmmica] equivelar oupsmevwsr o sbdgedicom t hose of

Kal deron et al. 1986, who first characterized the stages of devel opnent of
t he obesity/di abetes syndronme in this species. EXAMPLE 2 25 SEQUENCI NG AND

CLONI NG OF B38, a?ﬁ-ggleﬁl;%? no &aa s n&%b%&ﬁll?lﬁ sdtd6etk if <efbobye or

differential "dis sing the RNAl mage nRNA differential display

syst em ( GenHunt erdeComiiar, Abinologue dii manetivRhikedfrarm fequenan iavings ttddast labat and
obese Psammonys sus, was conpar.ed. The PCR. products re 30 separated on
a 6% pol yacryl a#%?%‘a,“waﬁq&t%tf rcé’ﬁilg‘%ﬂulsﬁmgg’pﬂ%jgélé(f ! ?P’é@ﬁé‘ﬁf’@%re
visualized by e%BRﬁ)'id%Qed%}_ﬁlz(%B%%ﬂeﬁﬁhl dfivalentyr fithdfc drandifigksm. bands were

exi sed fromthe ~ -53 gel and reanplified by PCR using the
appropriHte prinmer conbination. Sequencing reactions were carried out using

- ABl PRI SM Bi g-Dye terni nator cycle.sequencing rea reaction Kj d

Anal yoed ofVin GOSN BEAGE IR Al SbteBne R Ay o SR Thh iy SRS o
performed at thg Jlakh@RahokEREiCor BimdficAh@esNR QS uchbd RIVIRS 4QBasgdabig t he
BLAST 5 network service. In order to obtain the full nRNA sequence, 5 and
3' RACE (Rapid AffA similerityi torat ihstdONonERIda amens aoais fin <) 08 ong deriwativigr at hon
cDNA anplification kit (Contech).. The RACE PCR. prodyct. was cloned into the
PCR- TRAP cl oni n§oBpLeess, @&’ﬁ%ﬁgé?’mé}?%b‘?%f ShT?rB‘ﬁfcnoilsPﬁq,pr?tﬁg'genes wer e
sequencegs in the forward direction to confirmthe sequence. C oning of the

RACE product was unsuccessful for B60, and so 10 for this gene probing a
cDNA | i br aryili) s armgoegsencydedibyavRicieogdEXREES|sThstamtiallyy & Bt fath iny 4080l

muscl e RNA was extract ed uii n(gl RNAz ol 'é)T -Tg_stc)l angl a%inEO e ti ssue RNA
using the Rnegas;?r TXE A B PERBYG a("éoﬁ %ﬁ’fr.eo Re? BNRCUIA ST FE gpam .

transcribed w t RciiMéqudRe® IBARY atliéhasf S0 4PBAImilARY ke ¥Ekaso 0 geMBURKP hRSRI ON
in each cDNA sanple vvasdé](étjantl tated usi ng Tagman PCR t echnol ogy on an ABI

Pri sm 7700 sequérige injetHtol or § derivative, hamolagyedanglpgue, damrgba@uvaleRrrol to
st andar d%ose thergmg‘gtf fidc% added to a 20 reaction. Primer sequences
were as ol | ows ™ B3 POFUAPE ™S - GGGAGAGCTGTGGAGTCAACA- 3' [ <400> 10]; B38
reverse, 5 -CGIGECGACTTAGIGTAGCATT-3" [ < 400 > 11]; B55 forward,

' - GATGCGITCAATGATGICTTCCT-3' [ < 400 > 12]; B55 reverse, .

' - AGAAGCAAKECC@AToIsIOTCrdest byl a ruckmyide sequpicesgbaygiatly afsgt Jorth in <400>3

' - TGGAGGTTCTT -3 > 14] : -
L A CARACAGPET arraie? homTORE or dHaloaliP el Y Bf & Sequence encoding an amino
' - GCAAAGACCT GT At 1aGeqvdnbEndving atdedsDobont 48%,; sifaBar@ttd At e @0Bntiguous amino

' - GCCAGAGCAGTGATCICTTTCIG 3' [<400> 17]; Fluorogenic probe sequences were
' - ACCGHSCT GOCCAGIST &5t i3> 4 pr adergiptive, ipmolgeue opriagpge, chemical equivalent or

' - TGAGDOCACCAGTGARATTAGT GAIGIG 3 [ < 400 > 19] for BSS;

GTOT 01O 0T G T O

(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



1 7 CCT ZO: ~3 -54 5' - ATCTTCTTTGAAGTGGAGTGGAGACCCTG 3" [ < 40b7>0@'6]200@r B60
and 5' - TCCGGTCCACAATGCCTGGGTACAT-3" [ < 400 > 21] for ~3-actin. The probes
had the reporter dye FAM attached to the 5 end and both probes had the 5
guencher dye TAMRA attached to the 3' end. PCR conditions were 50C for 2
mn. 95C for 10 mn-foll owed by 40 cycles of 95C for 15 sec and 60C for 1
m n. EXAMPLE 4 B38 10 Sequence and Sipucture The full sequence of the B38
transcript is 1669 nucleotides in |l ength and encodes a protein of 354 am no
acids. The protein sequence has regions of high honology to conpl enent

fact .S CS . 18 .am i tide 15
o Tound at 1 hEs D7 ak Ceri i O P AP MRkt PR | 0

secreted or hagigetid §alEETBleae segment. However B38 is thought to be
secreted since the signal sequence is very simlar to that of CS which is
al so secreted. One region of high honology is shared with C3a and CSa,

whi ch have .an anaphyl at oxi n-1i ke domai n n f t ve
been shoWﬁ“l 0 ?Hgﬁ%‘éﬂcﬁg‘b&' P@“&Heﬁ%%gsgqgiﬂ%ﬁg?& c?ﬁ}éﬁé geﬁ?(%ﬂ ?fiﬁ a>th7iang
protei n5( ASP) §Sa @ershakive,alomttodt oFdnalont tbieoTibiod efjublidedinyoding de asymit hesi s
and glucose transport in adipocytes. C3a and CSa are cleaved fromthe very
| ar ge pr ot ei nsacBBseguencedaving apleastiapeniAS fusinigarisgtp atdeast A cantiguops apuno

| vl s posi 11 VR oy TaT 00 etV oY e ar AP RNERERFAYE TN

toget her, and piretfd &1Q4id f@6eip B aninals). There is also a positive
correlation with triglycerides (p < 0.05). No difference in the |evel of
expression was seen in the liver between fed and fasted animals. 30 A

2051 Y5 50914 APy b VRS G RRLTSCR ke s L soue

fasted groups.or a derfvafhel, hd8dtogud or Anflogict thi@oL o 4 flqatncerenbating en alddd gene
expression in the nmuscle and bl ood gl ucose | evel s was fog < 0.01) in

: . 1. evs nd (p
| ean and heal t39jd gaguerss hayingat leastabout 55t wismilanisy tasatdepst L0 GPRHANORS RIne
animals. 5 EXAMPLE 5 d r£a1b06: BR liS 5
: ; 1 , al .
nucl eoti des i naﬁldgnlatﬁﬁgtr;]\)dggggggﬁg?t%{]%ag%akﬁgvﬁ&%eng%lmigﬁlhe % public
dat abase, but hafettoifahidgiroreint h expressed sequence tags (ESTs) froma
vari ety of
15
(xiii) a protein encoded by a nucleic acid molecule capable of hybridising to the

nucleotide sequence as set forth in <400>1 or a derivative, homologue or

analogue thereof under low stringency conditions and which encodes an amino

acid sequence substantially as set forth in <400>2 or a derivative, homologue or

20 mimetic thereof or an amino acid sequence having at least about 45% similarity to

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

(xiv) a protein encoded by a nucleic acid molecule capable of hybridising to the
nucleotide sequence as set forth in <400>> 3 or a derivative, homologue or
25 analogue thereof under low stringency conditions and which encodes an amino
acid sequence substantially as set forth in <400>4 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>4.

30 (xv) aprotein encoded by a nucleic acid molecule capable of hybridising to the

nucleotide sequence as set forth in <400>35 or a derivative, homologue or



ti ssues. The predicted open reading frane results in a protebz gg 12 am no
acids in Psanmonys obesus. Muse, rat and human sequences we éu from
ESTs (3 rat, 5 nouse and 8 human sequences were used). The nouse and rat
protein were found to be 188 amino acids |long and were 91 % and 93 %

honol ogous to the Psammonys obesus 15 sequence, respectively. The human
protein was found to be 187 am no acids | ong and was 82 % honol ogous to the
Psamomnys obesus sequence. There were no nucl eotide or am no acid

di fferences found between | ean, obese - di abetic Psammonys obesus. B55 is
| ocated on chronobsone 15 in humans from 15926.1 to | 5qter and on chronosone
7 in mce. 20 B55 is predicted to have one transnenbrane regi on at residues
37 to 53 with aaﬁ&lb@feﬂh&%f&MEPWﬁﬁh%eﬂc%‘gbndiiﬁ&% dngivhi€PBricelidySancantinh | ed
coil region fromanino acids 79 to 1I7. iled coil regions are found
predonm nant | y i Acid sapieate wbstamtzally mseeeiond inrddG0> 6 oc kdeyvasive DNIRGD LI 0Ty

proteins in which the .coiled coil regjon is called | euci i.pper. domai n.
D5 The "aoi | ed o BT g8 PLarfiminorEt edutpee BEying &k Brxs Ao A SBRBHDER ™ han
the very long ceqilksstf10upstiguBudBiMoldcRis Gl S AJRE 61 s such as nysosin and
keratin. It also does not appear to be a | eucine zipper which are

charactei zed by a | eucine every seventh residue. There are 5 | eucines, all

of which are.at_a _qr. d sit but fhey.do not, line.u .one sjde of the
ol 1o o B o Prabin Batadkf By el Al R Sbinr P B biisiiodhd™® o

nediate a w de g&:lxdide eéghetde ds$BCIOINANE - < 400> 7 d? a@efivABR3 hohblofudlbd euci ne
notif was also found in the cytoplasmc tail. Dileucine notifs have been

shown to be i nvenalegieithereaf apderdowgitrieganey pepditigps 98¢ wiich encedes iap gare

i nt'ernal i zati on R f. nr .NS... The j Ln_r r

(32-adrenergic ar‘cg{l: é%qugr?jcgta%_ﬁés"?uﬁéﬁﬁ I%t% g%gén{l AN sAp(@r%tLge?r @Egﬁ%%g‘%lh%r%o\}o 5o
di 'euci ne noti f mphethérzof 6rvl angidlo iabidi sefi@nb@havimd htaBast Bbd¥e 35 BasmaRety to
potential PEST sequence ( RPQEEDGPGPSTSSSVIR < 400 > 22). Proteins wth

intracel | ul ar haflleast 1§ eentignoyscasming lagids i 409r& are found to contain
regions rich in proline, glutamc acid, serine and threonine (P, E, S and
T). These so called PEST regions are generally flanked by clusters of

posi ti vel y(wlipr gptbtéifeddas bl s nudlQicGRAEmbEDIie $apbi: (Bﬁﬁjbgiﬁﬁﬁlgﬁémﬂi@%i on was

found to be significantly upregulated in the liver of fasted conpared to

fed ani mal s (p Ructeotidoisquencsias soiforthvn geHi0 > B o p dapvative, BorE@lgewE orand t he

di fferenge appe r ed.i Se... di | i opl simlar
trend vas 15 opaarsug teredt 308 P8 tiddta R EaidHs BRF WL BB By oy
expression aft escid egjuenvg stistaatidiPas set ol invast0DoUNGr 4 Berdvatiug Shothadghe@ronl vy,

with the greatest difference in Canimals. In the fed state, there was a
significant corMENeHS tBereplednasaming geid sgaueace hares 4 least abaut B Godmilarity to

triglyceride |exqla, (®contBuddamiad 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



Cell culture studies Jucose and insulin effects - Aep& cdid QC(TQIZQ)% in

hi gh glucose nedia) were treated with different concentrations of insulin
(SnM SOnM and 500nM) for 4 or 24 hours. 4 hours of insulin treatnment in

hi gh gl ucose nedi a caused a dose-dependent decrease in B55 25 expression.
Treatnment with 5nMinsulin caused a 25 % reduction in B55 expression whil st
50nM and 500nM insulin caused a 42 % ~3 % reduction in expression. The
decrease in B55 expression with insuljg treatnent was statistically
significant at 50nM and SOOnM (ANOV A, p < 0.05) when conpared to the
untreated controls. A simlar result was observed after 24 hours treatnent

with i nSUbfdleiﬁ%i‘%ezngM iR mah alb 88 cARiREAHC AP L pPEL &y erﬁ?ﬂg'l[irh&ﬁu{d gk for

24 hours caused a % reduction in B55 gene expression whi 50nM and
500nM i nsbidlegigallydaeed a 62% 63% reducti on i n expression. | 7 OCT 2003
-57 EXAMPLE 6 B60 Sequence and Structure 5 A portion of the B60 sequence
has been obtained. Only the 5 end remains to be elucidated. The nRNA

transcri pyyiaRab ARGEnSBe tiory 8r AbAe BESLBRbF ﬂﬁ%)rés@ﬁ'ﬁn%rﬁi‘&n} e quégsiéﬂ kel'y
a 28 h ppe

readi ng frame giving amno acid protein. This proteln appears to have
a t r ansireBB8 andowgyve ntlatariel bpdy proieht tidycitcolatingtiglycerides. eModplatemdB38

reticulum_10 Cene Eq)}({lgﬁessi onl.l n the liver, %?0 was seen to posi_titaéely
corr el at SR B NEG FFer Blic, 1§ reRulafe enerey Ralance WA effecls an gieggy IRkR gl s,

P < 0.02 Bh@nbdBifécs oh Barbbigydras f@inshidhiom. HOR e‘ﬁ%rl%gfiﬁtﬁicé)&féc& zHé‘fﬁk@iylst_E' €

significantly correlates with body weight (p < 5) and wwth instlin
( p<0. 001) be mediated via dEFenrli BTVES sEXANPLEpeTiphenaheff@EboriTihe nimabehisiBESTs used

L0, deter Tl gn RS B C R YoS e "he o SRR IASERRLER CUIBELTud

10 by fasting and feeding, accordingly, regulating the expression and/or activity of this gene
or its expression product could provide a mechanism for regulating both body weight and
energy metabolism, including carbohydrate and fat metabolism. Since B55 is
differentially regulated in diabetes, it is also thought to provide a diabetic target. Finally,
B60 gene expression has been shown to associate with body weight. In this regard, B60

15 is thought to exhibit similar effects to B38. To the extent that it is not specified,
reference to B38, B53, B60 or B38, B535, B60 includes reference to derivatives,
homologs, analogs, chemical equivalents and mimetics thereof. For example, reference
to B38 and chemical equivalents thereof shonid be understood to encompass the
compiement components C3a and C5a which comprise a region of high homology with

20 B38. These molecules comprise an anaphylatoxin-like domain and have been shown to

increase hepatic glucose output.

Accordingly, regulating the functional activity and/or levels of these molecules provides a
mechanism for the therapeutic and prophylactic treatment of conditions such as obesity,
25 anorexia, energy imbalance and diabetes. The cloning and sequencing of these génes and
expression products now provides further molecules for use in such treatments. These
molecules may also be useful in the agricultural industry to assist in the generation of
leaner animals, or where required, of obese animals. Accordingly, the mammal
contemplated by the present invention includes, but is not limited to, humans, primates,
30 livestock animals (e.g. pigs, sheep, cows, horses, donkeys), laboratory test animals (e.g.

mice, rats, guinea pigs, hamsters, rabbits), companion animals (e.g. dogs, cats) and



1. AA305753, Homp sapi ens cDNA, Jurkat Tcetls VI, Est |76916} 758CEmf02.
N42213, Hono Sapi ens cDNA cl one 257698, ywr71e06.r1) 5 end 3. AA885020,
amd1c08.s1 Soares NFL T GBC S1 Hono Sapi ens cDNA cl one | MAGE: 1471310, 3
end. 10 4. AA629979, ae64fo05.sl1 Stratagene |ung carcinoma 937218, Hono

Sapi ens cDNA cl one 951681, 3' end. 5. AA330253, EST 33955, Enbryo 12 wk |1
Hono Sapi ens cDNA, 5 end. 6. AA364761, EST 75676, Pineal .gland H, Hono

Sapi ens cDNA, 5 end. 7. N43740, YY 18603.Rl1 Soares nel anocyte 2NbHM Hono
Sapi ens cDNA cl one 15 I mage: 271565 5%7.8. H14102, ynb62a0l.r1 Soares adult
brai n N2b4HB55Y Honp Sapi ens cDNA cl one | MACGE: 163464 5'. The human genom c
cl one containing B55 was identified by a honol ogy search of the 20 B55 cDNA

sequence agahied wiindfsls r(éd g.ni%x&f,) kﬁ%%{)dyg?}ld @ﬁaﬂgwa%u%’ﬁéﬁg%{ﬁg sequence to

exonlintron structure was term ne Irst aligning t

"t he genom wameglesnchureary prinste apliteytocigartilngl. GT- AG rul e to determ ne the
exact boundaries. Introns alnost invariantly begin with GI and end in AG
25 The protein sequence was first deduced fromthe hunan cDNA sequence

"using the AT : | Lhag: .t rogram
with the glgar%l;m cglgéqu rfcé:geeﬂ%%ggg{o ;E%’ n%ggg%g%%\gﬁgpg%@&? H@gg&gﬂaﬁ%ﬂg in the
art wil |5 apif, dSSand BG0atminb eciid nué nbdlao aclé siiécnied, ineadditionits B38sB&phadl e 30
to variati and .nodi fications other than those specifically described. It
is to be u[% LIEORHE P ARABHUSUCABEHE i on i ncl udes all such variations and
modi fications. The 1 7 OCT 2(103 -59 invention also includes all of the
steps, features, conpositions and conpounds referred to or indicated in

t hi s speciThequedeshinvemdin/godteatplateso theoabiees trievheldyof nauildlazing egprdssicinlof

onbi nat i f__an r r f i r features. 1 ? i
?ggb' ati 0&158 ¥ss %né{/otr \9_4%0?11 anrﬁ)amemﬁ, sa? Ilngthg g nslpr?sing contacting the B38, B55

e, ~~~3
10 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. For example, antisense sequences such as oligonucleotides may be utilised.

Conversely, nucleic acid molecules encoding B38, B55 and/or B60 or derivatives thereof

15 may be introduced to upregulate one or more specific functional activities.

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

20 increase or decrease B38, B55 and/or B60 activity.

Modulation of said activity by the administration of an agent to a mammai 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, B35 and/or B60 ;

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

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



Bl BLI OGRAPHY: Barnett M Collier GR) Collier FM Zimret P, O De&a(KT( 208%a)
A cross-sectional and short-term | ongitudinal characterisation of NIDDMin
Psamonys obesus. Di abetol ogia 37: 671-676. Barnett M Collier GR Ztnnet
P) O Dea K (1994b) The effect of restricting energy intake on diabetes in
Psamonys obesus. Int J Obesity 18: 789-794. Bennett SA, Magnus P (1994)
Trends in cardiovascular risk factors in Australia: Results fromthe
Nat i onal Heart Foundation's Ri sk Factor Preval ence Study, 1980-1989. Med J
Aust 161: 51 9-527. Bonner et al. (1973) J. Ml .Biol, 81:123. Bouchard C. The
genetics of obesity.Boca Raton: CRC Press, 1994. Collier GR de Silva A
Sani gorski A, Walder K, Yamanoto A ~Zimret P (1997a) Devel opnent of obesity
and insulin resistance in the Israeli Sand Rat (Psammobnys obesus): Does

| eptin play.a role. Ann New York Acad Sci 827: SO 63. Collier GR Wlder K
de Silva Ag,;‘IQ\HPEW"@“SZF%E‘F npay (begleripgd frprapiatieal or sereubinanERYIGeEptin in t he
Israeli S AIFoR ) i | . abe 5.

36- 37. Delii?glrll‘g%é %&@1988{“?‘%@? ‘?fhgnfﬂr%atggﬁ%%&%? %g%%ggeéam@n ‘|$§§P§QA

col | usi on pressipartsitbineictwr midy BEMor Biaatpdt, esnuBlic B67m6B&ule bt mgpbe digindd

Carrol |, I\éer.h Kugzmarskid R"Jﬁ'é and]JohnséPn C. L.ﬁ(’l998 Int J Qoesity
22: 39- 47, tromLhatural sousces, such3s {gr example patyral pipdgenscrseipe pmayhe o 51 (suppl |
3) : & 11- ClfemaNpsaihesBea. (HRGHseh iRAGH oGéiplabs (sl aniHgued oFBEE,

Kal der on B.S) Gutman, A.) Levy, A, Shafrir, E. and Adler, J.H (1986)

Di abet es @57 rpd/on BoRgr ﬁmwhmﬁéﬁ)lesmanablm@m BDHAZONIISERT 20BGYUFSAM J Cin Nutr

coi ony. | ACReRRR fidhisk: S Befeln oIk BF ARENS PSR Bl bR e o,
J Basi c Clshare Blryan obnfénearionad 5inB3ri8&. AtenativeM, chdmiaslagomibts nlaghei tz, R R,
CGay, T. E's;’)ecbl%laﬁy c'?gs(x:gk ed I?d m?ﬂl:lllg ceBrrtacl)rllJ lsnt?yasiro(?:hen%cal properties. Antagonists may be
10 any compound capable of blocking, inhibiting or otherwise preventing B38, B55 and/or

B60 from carrying out their normal biological functions. Antagonists include monoclonal

antibodies and antisense mucleic acids which prevent transcription or translation of B38,

B55 and/or B60 genes or mRNA in mammalian cells. Modulation of expression may also

be achieved utilising antigens, RNA, ribosomes, DNAzymes, RNA aptamers or

15 antibodies.

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, B35S
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 expressién‘

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

The molecules which may be administered to 2 mammal in accordance with the present
mvention 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



(1999) AmJ din Nutr 69: 747S-754S. Wal der K, Dascaliuc CR, Lewarohe}in3 PA)
Sani gorski AJ, Zirnnet P, Collier GR (1997a) The effect of dietary energy
restriction on the devel opnent of obesity and non insulin-dependent

di abetes nmellitus (NIDDM in Psamonys obesus. 06esity Res 5: 193200. Zhang
Y, Proenca R, Maffei M Barone M Leopold L, Friedman JM (1994) Positiona
cloning of the nouse obese gene and its human honol ogue. Nature 37?2:
425-432. - 1 7 OC T 2003 -62 CLAIMS: An isolated nucleic acid nolecule or
derivative, honol ogue or anal ogue thereof conprising a nucleotide sequence
encodi ng or conplenmentary to a sequéﬁ%e encoding a protein or derivative,
honol ogue or mnetic of said protein wherein said nucleic acid nolecule is

differentially expressed in liver tissue of obese aninmals conpared to |ean
ani mal s. 2 fusgher geneet:of dherpesery; iBveRPR 1alstsde treaise o B8 ArveREeT/ @ relibpbIGgue or
~anal ogue that 6ol CRIRLI Shdlford. HUFL lé?ﬁhezltﬁgééﬁﬂmen?iﬂﬁ%gxta?ﬂmﬁ&}#&@h,e”E”t ary
to a sequence encoding a protein or derivative, honologue or metic of
sai d pr ot @uninvvewsy hmial @, wedh etlerageutt ergirephylaetic seaiinériter ebtsitg) | y expr essed
in liver tissue af fed aninals ¢o ared to fasted am mals. An isol ated

nucl ei ¢ aéPererBr SRS ACBIBUIARPAE cl aim 1 or 2 wherein said protein
conprises the am no acid sequence substantially as set forth in <400>2 or a
derivative, honol ogue or mnetic thereof or having at |east about 45%
si mi | ari t y\ceerdingly,eastheriagpasbof thprssrnt veafivndeiags ta smethod sptrefing&n j sol at ed

nucl ei ¢ acj I X r.di fag. t i | Si cleoti.de sequence
substanti%? y agsgé#%ﬁgﬁiﬁC&%mgﬁdgggg%%ghgwg&??ﬁ%@#%%”@PH%H%ﬂﬁ%gﬂg t her eof
or capabl an@txiaydiabaéssindvgr txergsditibalabcevaiienethadieondptising @dmynistenielf foisais. 5. An

i sol ated nucl eic ac¢jd nol ecul e accordin% to claim4 which rther encodes

an ani no HRMINA g GERTYC PR Shaheacab or 8 U ARG SEREHASFHEIER ¥t forth in

<400>2 @y RASAMUBEEErAR%h R, B5833k/0ARBY br FEiSH M InBAklAY hdadivit, 8aSt | O
contiguous am no acids in c400>2. 6. An i1solated nucleic acid nol ecul e

accor di ngB88, Bfaand/dr BA0. 4 substantially as set forth in <400>|. ~70CT
200.3 -63 An isolated nucleic acid nolecule according to claim1 or 2
wherein said protein conprises the am no acid sequence substantially as set
forth in Td{bederakpeaat @e picvai inventidnaemicd glemethodrbietatiag b meanenil soffetisy i ng at

| east about 45% simlarity to at | east 10 contiguous am no acids in <400>4.
8. ‘An i soffQMeydiseaAst &pndipaicharaperaset g Oa%eroﬁnaier?@jmg@“l'ﬁloéPH’?s*ityc%rfﬂS?’i‘%’i ng a

nuc! €0t {18iaB BB BRSBTS et SRpritBE biin}FAR Bi@ sl vat | ve or

honol ogue t hereof or "capa Ing to <400>3 under | ow stringency
condi t i onsffective jagwhat of B36,U8T5eind/ca 8368 omBBE&cBIeande #66i ng to cl ai m 8 whi ch
further encodes an am no acid sequence corresponding to an am no acid
sequence set forth in <400>4 or a sequence having at | east about 45%

si mi |l arit Wnt‘@fftiiteemfduntt nea@0ir Shisuns n@Bishe R Wastpattly ©484he desired

nmune response, or to delay the onset or inhibit progression or halt altogether, the onset

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



10. An isolated nucleic acid nolecule according to claim7 or 87 i°7 ~003
substantially as set forth in c400>3. 1 1 . An isolated nuclei.¢-acid

nol ecul e according to claim1l or 2 wherein said protein conprises the am no
acid sequence substantially as set forth in <400>6 or a derivative,

honol ogue or minetic thereof or having at |east about 45%simlarity to at

| east 10 contiguous amno acids in <40t%=6. 12. An isolated nucleic acid

nol ecul e according to claim 11 conprising a nucl eotide sequence
substantially as set forth in <400>5 or a derivative or honol ogue thereof
or capabl efrofn septmdsd menuies, hours4G0Gla§s berdeen thevadstinismagencyf thomso typeasf 13. An
i solated nucleic agjid nol ecyle according to claim12 which further encodes
an ani no aBPIECRIEs dHEY BOEFHSHIAY O gimyisered ip ABY adeH sequence set forth in
<400>6 or a sequence having at |east about 45%simlarity to at |east 10
contiguous am no acids in <400>6. 11 0CT 208 -64 14. An isolated

nucl ei ¢ acindystaheraerd Spéct ety et iveailion rolated tothe bk Slllibagont clable ¢fs set
forth in <400>5. | 5. An isolated nucleic acid nolecule according to claim

1 or 2 whemedwatng tegxpricasion ebRPF.i Bsandier B6A oror detivativeglierpelegeadfist antial |y

as set for i > ey Lvat i-ve e, or ic_thereof or
havi ng at #ﬂglzf egtgeg‘g({f%ﬂgﬁ)@?'ﬁﬂI (%an?rﬁlaétd)}c aj[n(%e a?ﬂﬁ%ngg{fr tfg trgg%?n&éagagoﬁé}ﬁﬁ% aci ds
i n <400>8. chhfacteN3ed 5Pbbéwy, MbtbahCdiabtel A GCeHetyyaiatalmiceg to claim 1S
conprising a nucl eoti de sequence substantially as set forth in c400>7 or a
derivative or honol ogue thereof or capable of hybridising to <400>7 under

| ow stringen conditions. 17. An isolated cleic acid. nol ecul e cqrdi ng
ool ai m T8 R R apecs eI ERnk AE b OB R s P soR g 1t o
an am ng aabshINeRUER a&iESTof BFE BSndAY BEd ra E&rRatue r}ﬁﬁhch@é{lle'? Qnﬁbgde?aSt
about 45% simlarity to at least 10 contiguous am no acids Tn <400>8. | 8.
An i sol at ediemimal equivaentdr minetivlterenfdo it mgnufoctoteadfra hbdoamédt fonkist antial |y
as set forth in c400>7...19. An isolated nucleic acid nolecule according to
claim 1 orfARFYLRcondifign ﬁ?%?%@ﬂ@ﬁ%&eé@g AT il 4RI AT

subst anti gllp4iagse Set forth in <400>6 or a derivative, honol ogue or mnetic
t hereof or having at |east about 45% simlarity to at |east 10 conti guous
am no acids in <400>9.

15 A further aspect of the present invention relates to the use of 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 in the manufacture of a
medicament for the treatment of a condition characterised by obesity, anorexia, 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, B55 and/or B60 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,
homolqgue 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.



20. An isolated nucleic acid nolecule according to cIaLn1lg-F?gﬂ{? {-Nng a
nucl eoti de sequence substantially as set forth in <400>9 or a der ive or
honol ogue t hereof or capable of hybridising to <400>9 under |ow stringency
conditions. 21. An isolated nucleic acid nolecule according to claim?20

whi ch further encodes an ami no acid sequence corresponding to an am no acid
sequence set forth in <400>6 Z7 QCT 2003 -65 or a sequence having at

| east about 45% simlarity to at |easgj 10 contiguous am no acids in <400>6.
22. An isolated nucleic acid nolecule according to claim19 or 20
substantially as set forth in <400>9. 23. An isolated protein or a
derivativ h l ogue I s i cal i ] i C of
wherein sg'{ %“’g%‘? 8‘7% g %ﬁQ?P ?eg(rglgtnl ?%}ﬁgf} ’ g‘f pﬁ%@é@'ﬁ%%ﬁ%&ﬁé@ﬁgﬂﬁé gbese

- ani mal s CRERAT 8Fart Snil@RTh el BRkiferapehtic AR prephy Qe tresiepi.n or a derivative,
honol ogue, anal ogue, chem cal equivalent or mnetic thereof wherein said
protein is differentially expressed in liver tissue of fed ani mals conpared

. to fasted. ani

|s. 25.. An isoql.ate rotein accordi ng t | aim 23 or 24
corpr st ntf S sRsen P dntetoRs S EP I P B Bb R 0057 or a
deri vat kVemprNmy #éluRfor 538, B55NRAERR BOexprafah 8P B8BTS Adll/&t B6East
about 45%simlarity to at least 10 contiguous anmino acids in <400>2 or a
deri vat i vaftivitpand ogeier manaplogumaceuwsivally aedepablsi carriersand/or diluaats. clnofnoghsr d

tein. 26, An isqlated protei rding ta claj b
el cot | otmeediteste BeUBEnRitlicn PR Lt by L AR SAE PO R AR, ot ve,
homol oguepos »@figd BT 4 H@rri@é?ifvePfcalozﬁﬁﬁgﬁé,eanﬁfo%ﬁé’,%bﬁ'ﬁé'l e&imerﬁ%%gﬁﬁender

| ow stringency conditions or a derivative, honol ogue, anal ogue, em cal
equi val enthereof andvertd ar mmbregehadmprentiealty. a2éptalila caseratmtiopdibtesisn Fecording to
claim25 or 252 substantially as set forth in <400>2.  28. An isolated

pr ot ei A0 eV AKEUEh comppRanIsoffuch 2 OFIATERIBN AEF KHFTESH 9FSadtt¥esequence
substanti@cjnlg;(mgﬁts,set forth in c400>4 or a derivative, honologue or mnetic
t her eof or sequence having at |east about 45%simlarity to at |east 10
conti guous am no 11 OCT 203 -66 acids in <400>4 or a derivative,

honol ogue, anal ogue, chem cal equivalent or mnetic of said protein. 29. An
i sol at ed PRooEQmpPsHions iRy eICOTPOREHS 782 doTab sritabls,fop injeeatle pyedacladeuence
substanti gl | forth in < > i vat i ogue or anal ogue
t her eof osr%r léﬁiﬁ‘foggé?mﬁ%sr ﬁwch § ngpﬁrgog’&&ggg&%eﬁygerﬁqwg%rgfoﬁ%ency condi tions
or a desi madrhpctandtRsBlepatiRion 3 3leple BjectAtBEtAlaliorR 0 Un\alll @ds, e fBirARisE bOf

said protein. 30. An iSolated protein according to claim28 or 29

subst ant i si¢rilg and mnst b¢ Bnidroithe exronsiat @3y Sﬁmgagdlth@é@tsprlbmstrbeas@im ding to

claim 23 or, 24 conpri sing_an am no_acid sequence, substantjall s set forth
" <4056 eRPRiaD: QEmeRAGESRRT uhraar AL PES RorRet Vel et fence
havi ng at cdn@asiha@Oathioft 2Yafitidot@niidnys $ulh At bh@asd addfug@nt i guous ami no aci ds
in <400>6 or a derivative, honol ogue, anal ogue, chem cal equival ent or

mnetic of said protein. 32. An isolated protein according to claim 31
encode a nucl eot.i de sequence substantially as set forth in <400>5 or a
dor 1 vaPvEnESEHER GARE EoLEE Pb Gt TR B o B IBF Py B ARG ¢ o
<400>5 Unﬁﬂ%oll (B échﬁipl@%%!ro@?ﬁx%&le%%lﬂbl ﬁzcﬂl‘i‘qdiel %bly\ééhyiéiﬁggglce URd the

anal ogue, chem cal equival ent ‘or mneti'c of said protein. . An isolated
prot ei n akk®)r sliitagletmixpires the@bf panBPegstibt@isti al |y as set forth in c400>6.

34. An isolated protein according to claim23 or 24 conprising an am no
aci d sequence substantially as set forth in <400>8 or a derivative,

homo! 0GUETR privERIdrS of B R8bn OF rACRRAEIGS (AW WoRin BARIARRIhs 4576
simlarity to at least 10 contiguous amno acids I n <400>8or a derivative,
honol ogbeanttactedgimmd anhifurigebigeaty ifonéantplg rpardbesg,i chliobhsand, plienbEisorbic

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



35. An isolated protein according to claim34 encoded by atl AuBléotilde
sequence substantially as set forth in c400>7 or a derivative, honol ogue or
anal ogue t her eof ~ 7 oc~r Zoos -67 or capable of hybridising to <400>7
under |ow stringency conditions or a derivative, honol ogue, anal ogue,

chem cal equivalent or mnetic of said protein. 36. An isolated protein
according to claim34 or 35 substanh‘ﬁzl'ly as set forth in c400>8. 37. An

i sol ated protein according to claim?23 or 24 conprising an am no acid
sequence substantially as set forth in <400>6 or a derivative, honol ogue or
mimetic t$erikoihjeotable Stafuence: hrepared bgtindoelamti@thmactzm&o/eosmﬂmtm it §th o at

| east 10 contiguous am no acids in <400>6 or ISV vative, honol o

anal ogue, reenéﬁqgéfapu@qm%ﬁmppmw SRl e thAptions %'*‘Brt wetedicats, angeq érﬁflat ed

Clibstant | Py 489 s fadb by, roERRAG8 Mer bl RIEIEART o0 anal ogue

t her eof odonvamanl Bedis. hﬁbhct Gissiongretile m&ﬁl@PsQfoumbepreﬂ)armm ofi segdadyjeasiidi t i ons
or a derivative, honol ogue, anal ogue, chem cal equijvalent or mnetic of
sai d pr@tsenlmzong.gthemeﬁegéﬂ a@eéhpcbrcﬁmmra&ee gredvasyupsirgingiand the fgeezggirying

substanti al |l S rth in <4 0 ording to
any.one oFc I’Bﬁ% eﬁgﬁgé yétgde?o“ﬁje Pg&e%ﬁn‘f&sméﬁaleﬁ@lu%’%g %%ﬂ%afsg}o%ﬁat ed
protein 63ﬁ§f&igﬂnﬂﬁ"ohppl%mbugﬂesté}ﬁlc(ﬂl@fdﬁoﬂﬁoﬁ%éﬂ%fch protein is a

het er odi mer . A nmet hod of nodul ati ng expression of B38, B55 and/or B60

in a mamal, sal d method conprising contacting the B38, B55 and/or B60 gene

i th f did
Ut fi gl en eﬁhi%a%f@a”‘éﬁé‘#gr?era%%‘masﬁg&w et BT aplPe SAEAfRE St B i o
of B38;g Eéx%.m%&d/\ﬂfh B GrerdAineht 5%&29% QfsiRo adibRGaAdri ¥ &xfn@fbe%%xosa%

and/ or B60 a subject, said nmethod conprising adm nistering to said
subj ect anrmdiibatafnghedf g@zntn wsmlﬁnmt maf bagomgessed inth table®OT R@OCH b8 for a

time and .under conditions. s ci e to increase or decr se B38
and/ or BEBCUPPIARG CC&IX igh i\l’@t‘!ﬁﬁﬁ Eﬁt‘hetdﬂeéatlr}%’ﬁﬁmj %?H?HP% aﬁ b E‘ﬁ
condi ti on, GHALARb&IASSHEy BY i 2epdtated 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 zg 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



nore synhptons of obesity, anorexia, diabetes and/or energy'?ﬁbgggﬂggasaid
nmet hod conprising admnistering to said manmal an effective anount of an
agent for a tine and under conditions sufficient to nodul ate the expression
of B38, BSS and/or B60 or sufficient to nodulate the activity of B38, B55
and/ or B60. 45. A nethod of treati nggg| mammal suffering froma di sease
condition characterised by one or nore synptons of obesity, anorexia,

di abet es or energy inbal ance said nethod conprising adm nistering to said

mammal ap_effective LN . tel: 31N '

2341 or D FLb SRR ouuR S 1D BAEROR" el SEefig BT i
of an agﬁi&ihy@é@&?f@yﬂﬁarmyb@ﬁﬂeﬁvéth@s,@(@%&&ﬂiMO@iﬁnﬁa&h aBoheraydf or B60 or
derivative, "honol ogue or anal ogue thereof in the nmanufacture of a

nedi caneotange flayous. t@Eequrem anp Materigbpsgiltin GFEPAHBE 4B 88 HnibforELE )

anor exi a i abet es. apd/ or ener i.hal ance,. 47 f nt_capabl e of
nodul at i h@gﬁq{@aﬁ%i‘%ﬂ% PBIF B¥ %ﬁmt'{é@% “8%‘39’8? 1%59211?)1118%; | g&?@‘e Ing onol ogue
or ana Oﬂi&ﬁ?‘ £ NROLGRe @MPouAd /A b@ﬁnd&ﬁggﬂi' hie@ ifth etisihed-relébeprepanations ure of a
medi carkrent %r t he treatnment of§a condition characterised Bi;égobesi ty,

anor exi aanddfoainetagienand/ or ener gy i nbal ance. 48. Use of B38, B~5 and/or B60
-or derivative, honol ogue or anal ogue thereof or B38, B55 and/or B60 or
derivative, honol ogue, anal ogue, chenical equivalent or mnetic thereof in
the ManUbRghikGRh Ife‘&&%gia%férﬁ%ﬂlierg Qhid/bh GilienRAnARAE a®)f arll APEN kN

characterised by o anor exi a, di abetes and/or energy inbal ance. "
7 OCT 20&speiSiod Sneddan cgengs, hatibavisHal andramtifiingel aggnishisownjr adsbeerpobnB38, B55
and/ or B60 qr derivatjyve, . honpl ogue_ or, K anal. ogue thereof. 50. Agents. for use
T rodQdelagg Ao mi he1ikaad e RS OBk GP g AEeH s B PR OCHAR B oue.
anal ogue ] ival ! i ; B60
or deri v%ltb?@ig(?gsﬁg#{??ggig\gﬁlolﬁqgcn%ﬁogﬁg%% ?]Igsrogag? . %?J %%Ig%mécgiéggﬁgléo%rr GSP%r
derivat i ieompaitlt odthethe a&as}ed%ledieﬁﬂ”,l @e thateof guiheaheapeudr coinpediiions iser eof f or
use in treating a condition characterised by one or nore synptons of

obesi ty, contpmplricd; SPPRlsEteARIRAAIVE AngTpdieRy CAhplEP Qﬁ(’:‘@.‘”@;ﬁ?‘t"‘i‘”g&%ceut i cal
conposition cqnprising B38, B55 and/or B60, B38, B55 and/or B60 or an agent
capabl e %W%gﬁlati ng B38, B55 and/or B60 expression or B38, B55 and/or B60
activijgy together with one or nore pharnaceutically acceptable carriers

and/or diluents. 53. An isolated antibody directed to the protein according
to any olds edpeeially advamageous mAormpate parenicsal GOMPOBHIAYS By Jasageainit tpray for

| ei id | e. di . ' - : i bod
accor i riget 8" B b o e SRBiagh i Tk foed Mpreid R | PO

to physically discrete units suited as unitary dosages for the mammalian subjects to be

treated; each unit containing a predetermined quantity of active material calculated to

20 produce the desired therapeutic effect in association 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 a diseased 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



anti body. 56. The antibody according to claim53 or 54 wher&iln06&i 2003

anti body is a polyclonal antibody. 57. A nethod for detecting B38, B55
and/or B60 in a biological sanple froma subject said nethod conprising
contacting said biological sanple with an anti body specific for B38, B55
and/or B60 or its derivatives or honologues for a tinme and under conditions
sufficient for a conplex to formand,{hen detecting said conpl ex. "~ ~
ACT 2003 -~0 58. A nethod for detectrng B38, B55 and/or B60 nRNA in a

bi ol ogi cal sanmple froma subject said nethod conprising contacting said

bi ol ogi cal sample with an anti body specific for B38, B55 andlor B60 nmRNA or
i ts deri vamrievedn dhe ¢aserof equpositiops con@INRE SUPRIGMENATY el DRSNS ci ent

for a conplex to form.and then detectin ' A . of
i ngnos: ARG R OL Y TR e Brebdtd AT P o dpinifR0a e 0,
conditiorﬁrei éi&ﬂ%{&ﬁéﬂ.i sed by aberrant B38, B55 and/or B60 expression or
functional activity, said nethod conprising screening for B38, B55 and/or

B60 or B38, B55, and/or B60 in a biological sanple frmsaid mamml. 60. A -
met hod of di agnosi ng poni tering. a disease ndi.tion,  whi di.sease

condi t iPofD BEPEHIPLRY é’%‘*‘%‘é’& W“Gﬁe‘g’élr Tafgs 0%9%&%@/ @‘F‘%‘B%‘Eﬁ{]&?, aDONSr exi a,

di abet es LAY welEhe! 89k dmBAR e SORBIICS] RY/KBMRGWeagh @r B38,
B55 and/ é?qﬁggﬁ%rggﬁggy%@?aﬁygnra B60 wouﬁgg r%&uce al | ghgm)l ggueg t her eof
in the babdwegitdelmgkgfody veigi.sai d mammal . 1 Z OCT 2003 -1 SEQUENCE

LI STING r 110> Autogen Pty Ltd <I 20> Novel Genes and Uses Therefor in

Modul ati ng Physi ol ogi cal Processes <130> 2309315/ TDO <140> <141> <150>

60/ 1414458 %ﬁ&ﬁna%%?t%a?@5&?0&90@1%@2%30 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, BS5S 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



c170> Patentin Ver. 2.0 c210> 1 <211> 1669 c212> DNA c213> wdnfkili &03c220>
<221> CDS c222> (43)..(1107) <400> 1 ttcaaagagg tgacatattt ggttctgatc
ccatctcaag cc atg tgt ttt tgg 54 Met Cys Phe Trp 1 ggg ata ttt ttg tgt ttg

atc
Leu
ttg
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cga
Ay
ttt
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- aat
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aac
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tct
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att
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Thr
get
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tct
Ile
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ctg gag aaa agt tgg gga cag ata 102 Ay Ile Phe Leu Cps Leu Ile Phe
Lys Ser Trp Ay An lle 5 10 15 20 caa atg tcg tgt tgg ccc aag cct
cca gaa ctt gag agg cag 150 G n Met Ser Cys Trp Pro Lys Pro Leu Ile
Leu Gu Arg Gn - 25 30 35 agd@ tgc acc gtt gta aca cca aaa gtc ttc
gga gaa tat gaa 198 Arg Cys Thr Vval Val Thr Pro Lys Val Phe Arg Val
Tyr Gu 40 45 50 caa gtt aca ttt gaa gcc cac ggt cac act gac cca
Goatengiated Befetiar¥anowh fin BieearGand Achide] for Gkxymples sabidvids@sdysp Phe Asp
S5 60 65 17dCT?2003 2 atc tct ata aaa agt tac cct gat aaa
ok IStaand Bow cp@megy- 294 I1e Ser Ile Lys Ser Tyr Pro Asp Lys Asn Al a
Ser Ser Ser 70 75 80 tct gta cat tta tca cca gaa aat aaa ttc aaa
aca atc tta 342 Ser Val His Leu Ser Pro Gu Asn Lys Phe Lys Asn Ser

Liets $rhil IhPopP Bf ARAIREMIGHT0GREIUESEnCRGokd mmfouze@%ogaﬁbma aac tcg
cat 390 Thr Ife @n Pro Lys An LeuSer Gu Gy @n Asn Ser Ser Ser

1055 |pwyc1cmﬁl gt gagxatnts ogmgmdg:s) dlgccged wdhaﬁgstcmntmcd am@oatca dtscl@ssaha ata
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130 t
I'le
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10

15
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Val S Phe, Ser Thr Ser 120

Bave,y Bofpcibe fixtt aydisecht afodidSmay Be prdd ifderebhibn Stvydea BF tot 4a6

\éﬁhba_déf mAY Be 052 »@ﬂY a tBfnledtaftd GvdilaBle@nBi-MhurdsobhYis altitbdy 394440 145

a gag cag cct gta aag gtt gcc gtg tat tCg ctg gat 534 Val Tyr
@htibdadynasRontevgllated) berval indiudesvaly anyibode specic vasmy Ibgior of 88 160

immunogen.

Both polycional 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 Iaboratory animal
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.

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

can be done by techniques which are well knowh to those who are skilied 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: 495499, 1975; European Journal of Immunology 6: 511-519, 1976).



gaa
Leu
cct
Ay
tct
Pro
aag
Lys
. aaa
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tta aag cca gtc acc aga gag aca gtc tta acg.ttc ata g%c? 887 @m Al a
Pro Val Thr Arg Au Thr Val Leu Thr Phe Ile Asp 16S 170 - 175 180

gga tcc gaa gtt ggc ata gta gaa gga agc aat cat act gga 630 Pro Gu
AQu Val Ay Ile Val du @y Ser Asn H's Thr Ay 1B5 190 195 atc acc
cct gac ttc agg att cct act aac cct aag ccc ggt 678 Ile Thr Ser Phe
Phe Arg Ile Pro Thr Asn Pro Lys Pro Gy 200 205 210 aga tgg atg atc
aaa tat aga gaa gat get tca aca get gga 726 Arg Trp Met Ile Lys Ala
Arg Gu Asp Ala Ser Thr Ala G4¢-215 220 225 acc aca cac ttt gaa att
cat gat aaa get ttc aaa ata gcc 774 Thr Thr Hs Phe Au Ile Lys Gu
Lys Ala Phe Lys Ile Ala 23Q 235 240 ctc gtt cca aca agt gat ctg gaa
at dn@aaheaapat af hgipragnt iBVsatibeuhd/mbleBries offilie Pesenfmpertion afd alsdli s Pro
Gu Ala Arg Ay 245 ~ 250 255 260 ctg agt ctc cag cca aaa aag tcc

gadiseihasaciccang Wags &orasg Mhanpbigatiops such @S e diaspesty ofdigopderswhiciey @ n
Il | 2 o) 3 get tcg aaa tac aaa

gt grﬁ ]aqe‘flg bga%gf g'? St% g‘?o{zgtéoggt%%ga 9%%912?%08& Lys Tyr Lys His Pro
Lys Lys Cys Cys Tyr Asp Ay 280 285 290 gcc aga tat aac cac cat gaa

aa cga gt c cat gtg 966 Ala Arg Tyr His Hi hr Cys
% Syt aRoi st o08F o8t Stinitie nich ol apiieneblr dferiig B, Hdgn gre
gaand/@E B6Qbr 888 EBIShndbtBANMERNA G Gbibldpial AsiplHsmidubieéGal a Phe
Cys Cys Ala Leu 310 315 320 get agc gag aat acc ttt aag aat atc ctc

cgimethad omprigiag conadting sgidduelogical saupic pAlh aplaatibagdy specifiq fop BBy Met
- Lt ot t
a3 anu/0E Bed 55 5 ey habBRA D S@chalivAhr thlflokf forWime e, 712

343n8bac8sondigdisaniicent foycaagiphixito foymagat the dateging it tomplgk gecct t ca

act ot aactt StgrfRitatfhar-da0an LoA Gratitl oL R aRAER00a 1 1
E ;g 2; E gng pie%%?oﬁﬁ@rﬁ RAgeg8), da6eRBIGhEEIAIRRARF ARbaBinb€accaga agagtttgat

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-sife 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 usefu} 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



agtgaccttg cccatcttcc tgtcaggacc ctcggtgccc taacatagta gagggfb%t&ﬂﬁ4mﬁ3
gggggacact caccgccaca aagaaagctg ccatccagcc ccggagagct gtggagtcaa 1467
cagcacacac cgtgtgggcc accgtgctgc ccaggtgtcc ataatgctac actaagtcgc 1527
cacgaat aat cagttgtgcc agcagagtat gggagccgct aaaggatact atgcttgtaa 1587
atgtgtatca caatcagaat gtttaaatca ataagatagt attgcccgcg ttaaaaaaaa 1647
aaaaaaaaaa aaaaaaaaaa as 1669 <210> 2 <211> 354 <212> PRT <213> nannalian
<400> 2 Met Cys Phe Trp Gy ~Ile Phe Leu Cys Leu Ile Phe Leu Qu Lys Ser
5 10 15

Leu
Val
H s
Lys
Lys
Au
H s
Leu
Val
Val
Val
Asp
Lys Al
Au
Pro
Leu
Ser

Il e PF%m@r%%—Zr %Eg%%ﬂ*ﬁir&ﬁ’@% é’%ﬁ;ﬂl&h 'kﬁg‘ﬁ‘ ’:lg}éﬁﬁq_%h o W%Har[ﬁgrg Ianyl?lEPr o

Phe Argwyrl asshy fi2hdie acimtnzﬁmeoﬁwss ,Un Ghr‘th\laith Impleraad Ghelled antiody GI y
Thr Asp Pro 50 55 60 Phe Asp Val hr Ile Ser Ile Lys Ser Tyr Pro Asp
Asn Ahig aeldrd @mﬂl@n@sbﬂtom: as@bOCSterT lyée taghniqppssare dyglidgowmrte G u Asn

Phe Lys 95 Ser _Thr 1le.lLeu eu Ser
Ay d\'{W “‘i 51 g8ty {fFhudine agy, magy Vla—fl 1093@ ’f‘@ Q?_ H%ER?%HQV;P Ser Lys
Phe 5 Sficoddihice wath 80 predent SV elakidn hiees fe iSBhe Wh&hVﬂ{ghF YontAS B38SB5S y Thr
Phe Ile @ n 130 135 140 Thr Asp ro Val. Tyr Pro Qu dn Pro
Lys \arid/ex B60/er BE&5BSS arkijorl 360 mmdmrccsaxtra@unmpb@mymaosgihlw Lys Pro

Thr Arg Qu Thr Val leu 165 75 Thr e lle.Asp Pro
Gy | Teduyy el s gabierdtiggs ISP OSSR Auld SO FRPIERGY T Tipe SafpBne pr o
Ph 1

S 'Eirsgth%}e%lp el geﬂgﬁl}f@ 'Bw}lgg;ca% %%‘nél@%oﬁ%ﬁsnhgr%ldlféggc%f?ugbg aﬁ]o?ex_lt_%ﬂr?fs IElll)sePhe
Ile Lﬁesm&mndﬂl fuidspd -supandtas RAS s@&NasABEn 246H Phitureys |le Ala Leu Val

Thr Ser Asp Leu Gu His Pro Met Glu 245 250 255 Gu Ala Arg Ay Leu Ser
adtopro Lys Lys Ser Leu A n GQu Mt 260 265 270 Ile Hs Qu Gri Ala

Lys Tyl tnb ¥hidd SorvlaPa Yalawiltads¥s syt SDody RaviflDspeiticity Tor thie B38200S

B55 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 atlow binding of any subunit
present in the antibody. Followiﬁg 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. Aliernatively, a second labelled antibody, specific to the first



-s Cys Tyr Asp Ay Ala Arg Tyr Asn Hs Hs Au Thr Cys du Gtuf A 2908 295
300 vVal Ala Arg Val Lys Ile @y Pro Asn Cys Val.Arg Ala Phe Ser GQu 305 310
315 320 Cys Cys Ala Leu Ala Ser A u Asn Thr Phe Lys Asn Ile Leu Met Ser 325
330 335 Arg Pro Asp Asp Ser Ay Tyr Phe Thr Leu Ser Ala Thr Ile Leu G u 340
345 350 Asn Ala <210> 3 <211> 1170 <#812> DNA <213> mammal i an <220> <221>

CDS <222> (20)..(589) c400> 3 gtcgttggtt tcggcggcc atg gag agc gca gag gag
cct ctg ccc gcg cgg 52 Met Gu Ser Ala Qu GQu Pro Leu Pro Ala Arg 1 5 10

- cCcg gcgamitedydgegosediaothg gagatfrseguibbdE cahplek a6 fe@thta & fetdigt 49ibodPO0 Pro
Ala Leu Qu Thr Gu Ay Leu Arg Phe Leu H s Val Thr Val Gy 15 20 25 tcc

ctg ctg SEendaribody tepgart epinplee dhe complex dcdeteried by theragnal emited Isethel eu Leu
Al a Ser i) Br[g%ofgr‘gleTyr Val Leu Phe Ser Cys Ile Leu 30 35 40 ctc tac att
gtc ate cag aad crectce gtc cga ttg agg gtt ttg agg 196 Leu Tyr Ile Val Ile
Gn Lys Leu Ser Val Arg Leu Arg Val Leu Arg 45 50 55 cag agg cag ctg gac

cag get gac get gtt ctg gaa cct gat get gtt 244 A n Arg An Leu Asp An Ala
Asp Al 2 Bal'repevierGnglepnle” As psediin théapresimt epecificatibn gistmeata oydecnieawhizd), get tta

gcc get get t .t a atg..cag gaa . 292 Val . Arg G Ala Leu Ala Al a
Ala Arg eﬁs‘g\l% ‘ﬁég’a%gﬁ Rﬁogldébgkg“agﬁmﬁl’ eﬂngﬁl‘e?é@ ‘-Vglcgé‘hoﬁ’tgi‘eaat gcc caa
gtt gaa @RdtieRbf sRTEcaARdUAd AnGldily 2 PBeiEd@BnGhly BALHS RukBHiASHr iﬁa"ﬁtigtﬂeyal Au
Lys Hs Lys Qu Lys Leu Arg G n"Leu 95 100 °10S gaa gaa gaa aaa agg aga cag

- aag att Tleamest gomgpnipuscdgepatay maecudB8n Ehis tpeuofGlssaylars eher dzgmesn Lys |l e
Gu Met Jrp Asp Ser t 110,115 120 gaa ggc .aga agt tac aga aga aat cca
gga agg iﬁoﬂ’ﬁgﬂsg%{d'ag“égug‘é& C@Q@‘@&‘“@F@“Iﬂ? §-SRAipOIOREY Mg Asn Pro Ay Arg
Pro Q@ dHethildnthebShe horchRQ, 135

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 sign.al,“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



ggt cct gga cct tct act tca tca tct gtc acc cgc aaa gga aaalchca,glggzé}y Pro
Ay Pro Ser Thr Ser Ser Ser Val Thr Arg Lys Ay Lys Ser 140 145 1S0 155 gac
aaa aag cct ttg agg gga aat ggt tat aac cct ctg acg ggt gaa 532 Asp Lys Lys
Pro Leu Arg Ay Asn Ay Tyr Asn Pro Leu Thr Ay Gu -160 165 170 ggg ggt
gga acc tgc gcc tgg aga cct gga cge -&Jg ggc cca tca tct 580 Ay Ay Ay Thr
Cys Ala Trp Arg Pro Ay Arg Arg Gly Pro Ser Ser 175 1BO 18S ggt gga tga
agct aagacc cttgttagtg tcgctttgac attagcaagg 629 Ay Ay 190 tgaaccctta
accct caachy dhgtihaiet Witk tightesfaciattitutacegtedagtl,abe Aaa@orroaROlabeliat GHbedy
ttatttccat tcgtagctac ctgtattcta agggctttgg tcagtgtgag 749 ctatggacat
tgtcattag%jlsf’@étt%& ilslﬂtaﬁnétaYagﬁi@alaga ¥ f—"gfa&abtlmcmgg (ge%l(b@ fellowed byt t

gat aggt t [caka ca..ab gat cc
Ut aggot amaagn ok gy sEA LB R bl Sh G R S EpE  eb S e S
cttccttatgs ppdhe BIA0e BeGekaa!IgR1189 ahiBsdyIe allowed achial (98 fikahaseal!
tgcttctgta tatttatttt tatgtacaga aatttgcaaa aaaaaataaa 1049 aagtaacatt

t t t agcat daptengompeict Aftamyashang off ﬂwmbgtlg@\geaﬂemgmwglmn@ gzmmwauoumgac

at t aaacaqc tttttatcat t aaa_aaaa ag a a 1169 a 1170 10
C T 2003 ¥ e S5pb@zB in BRI RS pBSIRRCROR AT BRI e esien opseRed G
Ser Al a Ghaickhd!tRRedefite BY @e ﬁbﬁerﬁbglnPérestAl Iﬂmlnﬁibﬂ@o#ésa_é% a%deLA%é{ﬁu&ﬂeg Ay
Leu Arg Phe Leu Hi's Val Thr Val Ser Leu Leu Ala Ser 20 25 30 Tyr Gy
Trp Tyr Va¢ boibwePhaveBestabshed Iuethlcamt drsl arg\partidudar iaprefered 3br theqietnt A n Lys
Leu Ser VthAéLg eu Ar Val Leu Ar? a{}n Arg A n _Leu Asp 50.55 60 @ n Al a
Asp Al a VAHY W&"ﬁfr’ theg FepRFigr fpgfec %F@dlélsﬂ“’@nﬁbé’ﬁuwlvf?c@ﬁ %Al a Leu
A|8.A|ﬁ)/%|@ﬁli&&§ﬁlﬂﬁﬂ& t eé%ﬂ’o qu Asn Ala G n B5 90 95 Val Glu
Lys H L)l/su uSLys Leuuﬁgmg’ glsﬁgg u’é u Gu Lys Arg 100 105 110 Arg G n
Lys IIe Gu Met Trp Asp Ser Met G n GQu Gly Arg Ser Tyr 115 120 125 Arg Arg

Asn Pro & Arg Pro dn Ju Qu Asp Ay Pro Ay Pro Ser 130 135 140 Thr Ser
Ser Ser Pr?ﬁmmndem@ @cyccmnxé@fss g&ﬂ&twésawéu@ra@ ing}vingPGR @nalgss 160

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 pﬁrpose 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 dlsease condition in a mammal, 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, 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.




Arg Gy Asn
Ala Trp Arg
~g_ <zlo> s
(31)..(594)
gag tct ctg
gag acc gag
Gu Ay Leu
tat ggc tgg
Trp Tyr Ile
ctt tcc gcc
Ala Arg Leu
get gtg gaa
AQu Pro

ctg aaa 294

Gy Tyr Asn Pro Leu Thr Gy Gu Gy Ay Gy Thilt ©ET1E803170 175
Pro Ay Arg Arg Ay Pro Ser Ser Ay Ay 180 185 ~ ; OCT 203
<211> 1174 c212> DNA <213> nanmal i an c¢220> c221> CDS c222>
<400> 5 cagggctggg cggcggcggc ggcggcggtc atg gaa cgc caa gag

54 Met Gu Arg An Ju AQu Ser Leu 1 5 tcc gcg cgg ccg gece ctg
ggg ctg cgc ttc ctg cac acc 102 Ser Ala Arg Pro Ala Leu G u Thr
Arg Phe Leu H's Thr 10 15 20 acg gtg ggc tcc ctg ctg gcc acc
tac atc gtc ttc agc 150 Thr Val Ay Ser Leu Leu Ala Thr Tyr Gy
Val Phe Ser 25 30 35 40 tgc atc ctt ctc tac gtg gtc ttt cag aag
cgg cta aga 198 Cys Il e-bgu Leu Tyr Val Val Phe A n Lys Leu Ser
Arg, 45 50 55 gcc ttg agg cag agg cag ctg gac cga get gcg get
cct 246 Ala Leu Arg G n Arg Gn Leu Asp Arg Ala Ala Ala Al a Val

60 65 70 gat gtt HUMMARY¥OFSCEQUENCEIBNI¥S tta gca get get cga

Asp Val Val Val Lys Arg Gn GQu Ala Leu Ala Ala Ala Arg Leu Lys

75 80 85 atg caa gaa gaa cta aat gcg caa gtt gaa aag cat aag gaa aaa ctg

342 Met G‘Ansu oyséég&ﬁ&n uﬁqﬂ%rs\/@éed ﬁﬂ:ﬁl@x&t dd %lb p%lﬁc b1 aJ'eeu 90 95

100 aaa caa c%% g gaa ada agg aga cag aag at gg gac 390 Lys
G n Leu GphrovidedGh Tatlye. Arg Arg Gn Lys Ile Au Met Trp Asp 105 110 115 120
agc atg _caa gaa gga aaa agt tac aaaj%ﬁgjﬁat gca aag aag ccc cag 438 Ser Met
Gan d u5Gy Lys Ser Tyr Lys Gy Asn s Lys Pro Gln 125 130 135 gag gaa
gac agt cET‘EgB aaa c aaa U Asp Ser
Pro dy PrEQdP N@ Ser Ser Val Leu Lys W%CBV?? 145 150 tcg gac_aga aag

cct ttg cag,ggp gga ggt tat aac ccg ttg ct]ﬁ\EAgIgcleo%"ée sequence of murine B38

<400>2 . Amino acid sequence of murine B38
<400>3 c¢DNA Nucleotide sequence of murine B55
10 <400>4 Amino acid sequence of murine B55
<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
<4060>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



11 OGI 2003 -9 Ser Asp Arg Lys Pro Leu Arg Ay Gy Gy Tyr n Pro Leu Ser
Gy 155 160 -165 gaa gga ggc gga get tgc tcc tgg aga cct gggl a@ﬁﬁaggc
ccg tca 582 Au Ay Gy Ay Ala Cys Ser Trp Arg Pro Ay Arg Arg Gy Pro Ser
170 175 180 tct ggc gga tga ggctaagaat cttgttagtg tcacttttga cattagcaag 634
Ser Ay Gy 185 atgaaccctt aaccctcgat tcaattgcct tacgcacgct tttcacagtg
actagccaag 694 gggaggtggg gttgatttct sgttcctaact acacctgcat atgtcagggc
tccagtcagc 754 aaaaggtata gatgttgcct ctaggcatga ggtcattggt cacattctac
ttggagacag 814 tgattgcatt cattgatttc atggttaatt gctagttggt aggtaaaggc
ctctagatga 874 ttagcaatct t cttttg aggttagaaa
tccttgectgec 934 taggacagtc t%@‘gﬁgggggngg‘gﬁébﬁ{lgg‘lg)?&gs{at gtctt ccttatcaat

ggt gagccca 994 ccagtgagga ttactgatgt ggacagttga tggggtttgt ttctgtatat
ttatttttat 1054 gtacagaact ttgtaaaaac gaaactattt aaaaaacaag aataacattt

t t agcat c#t subirhdryt oftthe simglgaangahreedeitryaabbrevmtions fog amutosdcahreaniuet vsedan alge
tttttattac 1174 <§10> 6 <211> 4;87 <%%$> PRT <213> mammal i an <400> 6 Met G u
Arg G n PIGSCRY SPeQlratiog s SEQVIdgdyInaL 0 Ala Leu Gu Thr 1 510 15 Gu dy
Leu Arg Phe Leu His Thr Thr Val Gy PpgprEgu Leu Ala Thr 20 25 30 Tyr Gy
Trp Tyr Ile Val Phe Ser Cys Ile Leu Leu Tyr Val Val Phe 35 40 45 G n Lys
Leu Ser Ala Arg Leu Ar (Sivglaahe thrke det@ amixrogpeld abbiresdatiay 50 55 60 Arg Al a
Ala Ala Ala Val GQu Pro Asp VaI VaI VaI Lys Arg Gn Gu 65 70 75 80 970
C T 2003— A A A '

Adn 85 9@nﬁ’ﬁ)NﬁlU du Lys Hi s’n:ye& ey Lys Leu Lys GI n Dﬁuleﬁbu du du Lys
JArg 100 105 110 Arg G@n Lys Ile Qu Met Trp Asp Ser Met G n Qu Gy Lys Ser

Tyr 115 120 125 Lys Gy Asn AbRravgionys pro Gn Gu QW™ Ser Pro Ay Pro
Ser 13§ 135 140

Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
15 Cysteine Cys C
Glutamine Gin Q
Glutamic acid Glu E
Glycine Gly G
Histidine His H
20 Isoleucine HE |
Leucine Leu L )
Lysine Lys K
Methionine : Met M
Phenylalanine Phe F
25 Proline Pro p
Serine Ser S
Threonine | The T
Tryptophan Trp W
Tyrosine Tyr Y
30 Valine Val \Y
Any residue Xaa X




Thr Ser Ser Val Leu Lys Arg Lys Ser Asp Arg Lys Pro Leu Arg Gy 145 |50 1S5
160 Ay @y Tyr Asn Pro Leu Ser Ay Qu dy Ay Ay Ala Oj/% @5% 008 165 170
17S Arg Pro Ay Arg Arg Ay Pro Ser Ser Ay Gy 180 185 <210> 7 r211> 279
c212> DNA <213> manmmul i an <220> <221> CDS <222> (S4)..(140) <400> 7

ct gaaaaggc tgttgtcaag atggagtgtc taacccagta atccaaggac caa atg 56 Met 1 ctg
agt cca cac agt gtg gcc agc atg ctg tgt gca gtt gaa gca ggg 104 Leu Ser Pro
H's Ser Val Ala Ser Met Leu Ser AIa’\?éI' Gu Ala dy 5 10 15 aca gtt ttt ctt
cta gtg act agc tta cca cat tga ggcaaactcc 150 Thr Val Phe Leu Leu Val Thr
Ser Leu Pro His 20 25 atgtggaggt tcttcgatgc tcatcatctt ctttgaagtg

gagt ggagac gctgccagaa 210 gcagacgtgt ttcactggtc aagaaagcct tttattaata
aaacat ctca aatgccataa 270 aaaaaaaaa%f‘%@p, =4~ 0 C I Zooo -1l <zlo> 8 <z11>
zs <212> PRT <213> mamual i an c400> II‘_%& Ser Pro His Ser Val Ala Ser
Met Leu Ser Ala Val Au Ala 1 5 10 layfyxLEhr Val Phe Leu Leu Val Thr ser
Leu Pro H's 20 25 <210> 9 <211> 5251 <2l 2> DNA <213> manmal i an <400> 9

cagggct ggg cggcggcggc ggcggcggt c at ggaacgcc aagaggagtc tctgtccgcg60

cggccggceccce tggagaccga ggggctgecge ttcgctgcaca ccac. t ga tigc 120
ggcagccygl CGrGRYuE geestiep PYg%gmg%a%ﬁ%%3%§kﬂﬁ3%?§§§?g“ﬁ%3@5%%%@@gf@HS
cgct geac Q90086 509P8ieC 61 199@?9 dfia €469 Bitheh£0 0B §eACWEHa a0 fous40
ggaccttggg cagcaggccc ggacctigcg cggaggcttc tcgggagccg cacttccctg 300

ggcggct cogeekisaif age iidgivén @dge afigahdird tabotayeryghaeciramgorhich 12 & of ggr860
tagttactgg ggtcactcgg ccgttggegt ttgcctct ccegt cce .acacagcccc 420
.atacacact ‘é’a%g?j&@fi cf@@%:fa&cé%% é”f%éa@egmrﬁte f‘gg zg%t ge’%t pyateq ﬁé&?%tgt
tgctcttc a .act,Cl. t -C:

a0t ot cge At TR anr e B SHRRRa R E BEREF AR fiepatPaRt SdlperagRRRRkelicd

ggcaggagt fooaf @ot + tiIgry wadht £ En¢ L aguit Retirduckaticld. tARI@ Wedks dfgaesaritngls were
ctgctggcca cctatggectg gtacatcgtc ttcagctgca cagaagcttt ccgcccggct
aagagcct t&?caég%hgggb@t@@?&gt@gg@ﬁwagﬁeg@{i drozgn de hawidt . andhben§ ar -
gt ggct ct ggcctttg 480 ccagttgctg tgccctccac 540 cacttctcag tgatccctga
600 aggagg%:t ‘t ttcctcagcc 660 tttgttgagt cttatggaaa 720 ttttcttttc
agtgggctcc 780 tccttctcta cgtggtcttt 840 agctggaccg agctgcggcet 900
ttttgcacct cctttatatt 960 ~TO0OCT 2Q0; -12 . )

For experimental purposes, Psammonys 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)
énd 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 ez 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



aagagttagt ctcttagtaa aagtaagagg ggccacacag gaagaccctg tctctat Tl%é&
aaaaaaaaaa aaatagccgg gagt ggcggc acgcacct gt agtcccagct gctcaggfaggr 1

ct gaggcggg at aatcactt gagtccaggg agtcaaagct gcagtgggct atgctcgggc 1140
cacactacac tccagcctgg gcaattgatt gagaccttgt ctttaaaaaa aaaaaaaaaa 1200
aaaaagt agg aagtatatgg ttctcggtgg ggcgcggtgg ctcacacctg taatcccagc 1260
actttgggaa gccgaggcag gaggat gact tgaggtcagg ggttcgagaa cagcctggecc 1320
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manmal i an c400> 14 tggaggttct tcgatgctca t 21 <210> 15 <211> 22 <212> DNA

<213> mammal i an <400> 15 cagt gaaaca cgietgette tg 22 7 OCT 20d3 - 16
<210> is <z11> zz c212> DNA <213> mamval i an <400> 16 gcaaagacct gtatgccaac
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et oot of ALl G KHCAATESHATEE AGACTEHE 3 {5 opmatk or st i | an

400> 19 59TICTRTE AL IR ETAB AR GAT-PY < 400> 21] for p-actin.

The probes had the reporter dye FAM attached to the 5' end and both probes had the
5 quencher dye TAMRA attached to the 3' end. PCR conditions were 50°C for 2 min.
95°C for 10 min followed by 40 cycles of 95°C for 15 sec and 60°C for 1 min.

EXAMPLE 4
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 C5, respectively, while B38 is a much smaller transcript.

Gene Expression

25 In the liver of Psammoszws 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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likely reading frame giving a 28 amino acid protein. This protein appears to have a

transmembrane segment and is possibly located in the endoplasmic reticulum.

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).
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The human genomic clone containing B55 was identified by a homology search of the

20 B55 cDNA sequence against new additions to the NCBI éenBank 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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combinations of any two or more of said steps or features.
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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 animais

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 1solated nucleic acid molecule according to claim 3 or 4 substantially as set forth
in <400>1.
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comprises the amino acid sequence substantially as set forth in <400>4 or a

derivative, homologue or mimetic thereof or having at least about 45% similarity to

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

8. An isolated nucleic acid molecule according to claim 7 comprising a nucleotide
sequence substantially as set forth in <400>3 or a derivative or homologue thereof

or capable of hybridising to <400>3 under low stringency conditions.

9. An isolated nucieic acid molecule according to claim § 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. An 1solated nucleic acid molecule according to claim 1 or 2 wherein said protein

comprises the amino acid sequence substantially as set forth in <400>6 or a

M

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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14.  An isolated nucleic acid molecule according to claim 11or 12 substantially as set

forth in <400>5.

15, 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>8 or a
dentvative, homologue or mimetic thereof or having at least about 45% similarity to

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

16.  Anisolated nucleic acid molecule according to claim 15 comprising a nucleotide
sequence substantially as set forth in <400>7 or a derivative or homelogue thereof

or capable of hybridising to <400>7 under low stringency conditions.

17.  Anisolated nucleic acid molecule according to claim 16 which further encodes an
amino 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.

18.  Anisolated nucleic acid molecule according to claim 15 or 16 substantially as set
forth in <400>7.

19.  Anisolated nucleic acid molecule according to claim 1 or 2 wherein said protein

compnses 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>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 amine acid sequence set forth in <400>6
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or a sequence having at least about 45% similarity to at least 10 contiguous amino

acids in <400>6.

22.  Anisolated nucleic acid molecule according to claim 19 or 20 substantially as set
forth in <400>9.

23. An isolated protein or a derivative, homologue, analogue, chemical equivalent or

mimetic thereof wherein said protein is differentially expressed in liver tissue of

obese animals compared to lean animals.

24.  Anisolated protein or a derivative, homologue, analogue, chemical equivalent or
mimetic thereof wherein said protein is differentially expressed in liver tissue of fed

animals compared to fasted animals.

25.  Anisolated protein according to claim 23 or 24 comprising an amino acid séquence
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.

26.  Anisolated 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. An isolated 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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acids in <400>4 or a derivative, homologue, analogue, chemical equivalent or

mimetic of said protein.

29. An isolated protein according to claim 28 encoded by a nucleotide sequence
substantially as set forth in <400>3 or a derivative, homologue or analogue thereof
or capable of hybridising to <400>3 under low stringency conditions or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.
30.  Anisolated protein according to claim 28 or 29 substantially as set forth 1n <400>4,

31. - Anisolated protein according to claim 23 or 24 comprising 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.

32, An isolated protein according to claim 31 encoded by a nucleotide sequence
substantially as set forth in <400>5 or a derivative, homologue or analogue thereof
or capable of hybridising to <400>5 under low stringency conditions or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.
33.  Anisolated protein according to claim 31 or 32 substantially as set forth in <400>6.

34.  Anisolated protein according to claim 23 or 24 comprising 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% similarity to at least 10 contiguous amino
acids in <400>8 or a derivative, homologue, analogue, chemical equivalent or

mimetic of said protein.

35. An isolated protein according to claim 34 encoded by a nucleotide sequence

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

homologue, analogue, chemical equivalent or mimetic of said protein.
36.  Anisolated protein according to claim 34 or 35 substantially as set forth in <400>8.

37. An isolated protein according to claim 23 or 24 comprising 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.

338. An isolated protein according to claim 37 encoded by a nucleotide sequence
substantially as set forth in <400>9 or a derivative, homologue or analogue thereof
or capable of hybridising to <400>9 under low stringency conditions or a derivative,

homologue, analogue, chemical equivalent or mimetic of said protein.
39.  Anisolated protein according to claim 37 or 38 substantially as set forth in <400>6.

40.  Anisolated protein according to any one of claims 23-39 which protein is a

homodimer.

41.  Anisolated protein according to any one of claims 23-39 which protein is a

heterodimer.

42. 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 up-regulate, down-

regulate or otherwise modulate expression of B38, B55 and/or B60.

43. A method of modulating activity of B38, BS5 and/or B60 in a subject, said method

comprising administering to said subject a modulating effective amount of an agent
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for a time and under conditions sufficient to increase or decrease B38, B55 and/or

B60 activity.

44. 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 effective amount of an agent for a
time and under conditions sufficient to modulate the expression of B38, B55 and/or

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

45. A method of treating 2 mammal suffering from a disease condition characterised by
one or more symptoms of obesity, anorexia, diabetes or energy imbalance said
method comprising administering to said mammal an effective amount of a protein
according to any one of claims 23-41 or a nucleotide sequence according to any one

of claims 1-22.

46.  Use of an agent capable of mddulating the expression of 838, B33 and/or B60 or
derivative, homologue or analogue thereof in the manufacture of a medicament for
the treatment of a condition characterised by obesity, anorexia, diabetes and/or

energy imbalance.

47.  Use of an agent capable of modulating the expression of B38, BS5 and/or B60 or
derivative, homologue or analogue, chemical equivalent of mimetic thereof in the
manufacture of a medicament for the treatment of a condition characterised by

obesity, anorexia, diabetes and/or energy imbalance.

48. Use of B38, B55 and/or B60 or derivative, homologue or analogue thereof or B38,
B35 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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\ F 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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A method of diagnosing and monitoring a mammalian disease condition, which

disease condition is characterised by aberrant B38, B55 and/or B6( 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, B55 and/or B60 or
B38, B55 and/or B60 would reduce all homologues thereof in the biological sample

from said mammal.
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SEQUENCE LISTING
<110> Autogen Pty Ltd

<120> Novel Genes and Uses Therefor in Modulating
Physiological Processes

<130> 2309315/TDO

<140>
<1l41l>

<150> 60/141441
<151> 1999-06-29

<l60> 22
<170> PatentIn Ver. 2.0

<210> 1

<211> 1669
<212> DNA

<213> mammalian

<2205
«<221> CDS
222> (43)..(1107)

<400> 1
ttcaaagagg tgacatattt ggttctgatce ccatctcaag cc atg tgt ttr tgg 54
Met Cys Phe Trp
i

ggg ata ttt ttg tgt ttg atc ttc ctg gag aaa agt tgg gga cag ata 102
Gly Ile Phe Leu Cys Leu Ile Phe Leu Glu Lys Ser Trp Gly Gln Ile

caa atg tcg tgt tgg cce aag cct ttg att cca gaa ctt gag agg <ag 150
Gln Met Ser Cys Trp Pro Lys Pro Leu Ile Pro Glu Leu Glu Arg Gln
25 30 35

aga tgc acc gtt gta aca cca aaa gtc ttc cga gtc gga gaa tat gaa 198
Arg Cys Thr Val Val Thr Pro Lys Val Phe Arg Val Gly Glu Tyr Glu
40 45 50

caa gtt aca ttt gaa gcc cac ggt cac act gac cca ttt gat gta acc 246
Gln Val Thr Phe Glu Ala His Gly His Thr Asp Pro Phe Rsp Val Thr
55 60 65
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atc tct ata aaa agt tac cct gat aaa aat gct aat tac tct teca agce 294
Ile Ser Ile Lys Ser Tyr Pro Asp Lys Asn Ala Asn Tyr Ser Ser Ser
70 75 80

tect gta cat tta tca cca gaa aat aaa ttc aaa aac tct aca atc tta 342
Ser Val His Leu Ser Pro Glu Asn Lys Phe Lys Asn Ser Thr Ile Leu
85 30 a5 100

aca att cag ccc aaa cag ttg tcect gaa ggg caa aac tog tet teg cat 390
Thr Ile Gln Pro Lys Gln Leu Ser Glu Gly Gln Asn Ser Ser Ser His
105 110 115

gtg tat ttg gaa gtt gtg tcc aag cat ttt tca aca tca aaa ata atg 438
Val Tyr Leu Glu Val Val Ser Lys His Phe Ser Thr Ser Lys Ile Met
120 125 130

tca ate gtec tat gac aat ggc act cte tte att cag act gac aag cct 486
Ser Ile Val Tyr Asp Asn Gly Thr Leu Phe Ile Gln Thr Asp Lys Pro
135 140 145

gtg tac act cca gag cag cct gta aag att gec gtg tat tcg ctg gat 534
Val Tyr Thr Pro Glu Gln Pro Val Lys Val Ala Val Tyr Ser Leu Asp
150 ° 155 160

gaa gcc tta aag cca gtc acc aga gag aca gtc tta acg ttc ata gac 582
Glu Ala Leu Lys Pro Val Thr Arg Glu Thr Val Leu Thr Phe Ile Asp
165 170 - 178 180

cct gaa gga tcc gaa gtt ggc ata gta gaa gga agc aat cat act gga 630
Pro Glu Gly Ser Glu Val Gly Ile Vval Glu Gly Ser Asn His Thr Gly
185 190 195

atc acc tet tte cct gac tte agg att cct act aac cct aag ccc ggt 678
Ile Thr Ser Phe Pro Asp Phe Arg Ile Pro Thr Asn Pro Lys Pro Gly
200 205 210

aga tgg atg atc aag gct aaa tat aga gaa gat gct teca aca gct gga 726
Arg Trp Met Ile Lys Ala Lys Tyr Arg Glu Asp Ala Ser Thr Ala Gly
215 220 225

acec aca cac ttt gaa att aaa gag cat gat aaa gct ttc aaa ata gcc T74
Thr Thr His Phe Glu Ile Lys Glu His Asp Lys Ala Phe Lys Ile Ala
230 235 240

ctc gtt cca aca agt gat ctg gaa cac cca atg gaa gaa gca cgt ggc 822
Leu Val Pro Thr Ser Asp Leu Glu His Pro Met Glu Glu Ala Arg Gly
245 250 255 260

ctg agt ctc cag cca aaa aag tcc ctg caa gag atg ataAcat gag caa 870
Leu Ser Leu Gln Pro Lys Lys Ser Leu Gln Glu Met Ile His Glu Gln
265 270 275
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get teg aaa tac aaa cat cca gta ctg aag aaa tgt tgt tat gat gga
Ala Ser Lys Tyr Lys His Pro val Leu Lys Lys Cys Cys Tyr Asp Gly
280 285 290
gcc aga tat aac cac cat gaa acc tgt gag gaa cga gtt gcc egt gtg
Ala Arg Tyr Asn His His Glu Thr Cys Glu Glu Arg Val Ala Arg Val
2585 300 305
aaa ata ggc cca aac tgt gtc aga geco tte agt gaa tge tgt gce ctg
Lys Ile Gly Pro Asn Cys Val Arg Ala Phe Ser Glu Cys Cys Ala Leu
310 315 320
gct agc gag aat acc ttt aag aat atc cte atg tcg cgt cco gat gac
Ala Ser Glu Asn Thr Phe Lys Asn Ile Leu Met Ser Arg Pro Asp Asp
325 330 335 340
agt gga tat tLtt act tta tct got acc ata ctg gaa aat get taa
Ser Gly Tyr Phe Thr Leu Ser Ala Thr Ile Leu Glu Asn Ala
345 350 355

tettattecce tgcaagtatt tgaagattac aagtattttc tgtgectteca ctttigetgg
aaactaatygc acaaaatcaa acggagttca tacagcagtg aagcccttce geotgtaactt
tgccataaat agccttdgeot gcacggaggt catkttcataa ccogtaattta teocactggte
tcacaagtga gaccéagctg ataaaaacaa attcaccaga agagtttgat tgeccatgecot
agtgaccttyg cccatettec tgtcaggacce ctcggtgcec taacatagta gagggtgete
gggggacact caccgccaca aagaaagctg ccatccagee ccggagagcot gtggagtcaa
cagcacacac cgtgtgggec accgtgctge ccaggtgtece ataatgetac actaagtege
cacgaataat cagttgtgcc agcagagtat gggagccgect aaaggatact atgettgtaa
atgtgtatca caatcagaat gtttaaatca ataaaatagt attgcccgcg ttaaaaaaaa
daaaaaaaaa aaaaaaaaaa aa
<210> 2
<211> 354
<212> PRT

<213> mammalian

«<400> 2

Met Cys Phe Trp Gly Ile Phe Leu Cys Leu Ile Phe Leu Glu Lys Ser

1 5

10
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Ser Thr Ile Leu Thr Ile Glm Pro Lys Gln Leu Ser Glu Gly Gln Asn
100 105 110

Ser Ser Ser His Val Tyr Leu Giu Val Val Ser Lys His Phe Ser Thr
115 120 125

Ser Lys Ile Met Ser Ile Val Tyr Asp Asn Gly Thr Leu Phe Ile Gln
130 135 140

Thr Asp Lys Pre Val Tyr Thr Pro Glu Glmn Pro Val Lys Val Ala Val
145 ~ 150 155 160

Tyr Ser Leu Asp Glu Ala Leu Lys Pro Val Thr Arg Glu Thr Val Leu
165 170 175

Thr Phe Ile Asp Pro Glu Gly Ser Glu Val Gly Ile Val Glu Gly Ser
180 i 185 190

Asn His Thr Gly Ile Thr Ser Phe Pro Asp Phe Arg Ile Pro Thr Asn
185 200 205

Pro Lys Pro Gly Arg Trp Met Ile Lys Ala Lys Tyr Arg Glu Asp Ala
210 215 220

Ser Thr Ala Gly Thr Thr His Phe Glu Ile Lys Glu His Asp Lys Ala
225 230 235 240

Phe Lys Tle Ala Leu Val Pro Thr Ser Asp Leu Glu His Pro Met Glu
245 250 255

Glu Ala Arg Gly Leu Ser Leu Gln Pro Lys Lys Ser Leu Gln Glu Met
260 265 270

Ile His Glu Gln Ala Ser Lys Tyr Lys His Pro Val Leu Lys Lys Cys
275 280 285
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Cys Tyx Asp Gly Ala Arg Tyr Asn His His Glu Thr Cys Glu Glu Arg
290 285 300

Val Ala Arxg Val Lys Ile Gly Pro Asn Cys Val Arg Ala Phe Ser Glu
305 310 315 320

Cys Cys Ala Leu Ala Ser Glu Asn Thr Phe Lys Asn Ile Leu Met Ser
325 330 335

Arg Pro Asp Asp Ser Gly Tyr Phe Thr Leu Ser Ala Thr Ile Leu Glu
340 345 350

Asn Ala

<210> 3

<211> 1170¢
<212> DNA

<213> mammalian

<220>
<221> CDS
<222> (20)..(589}

<400> 3
gtegttggtt tcggeggec atg gag age gca gag gag cct ctg ccc gog cgg
Met Glu Ser Ala Glu Glu Pro Leu Pro Ala Arg
1 5 1¢

‘ccg gcg ©tg gag acc gag ggc ¢tg agg tte ctg cac gte aca gtg ggc

Pro Ala Leu Glu Thr Glu Gly Leu Arg Phe Leu His Val Thr val Gly
15 20 25

tee ctg ctg gec age tat ggo tgg tac gtce cte tte age tge atc ctt
Ser Leu Leu Ala Ser Tyr Gly Trp Tyr Val Leu Phe Ser Cys Ile Leun
30 35 40

ctc tac att gtc atc cag aag cte tcc gte cga ttg agg gtt ttg agg
Leu Tyr Ile Val Ile Gln Lys Leu Ser Val Arg Leu Arg Val Leu Arg
45 50 55

cag agg cag Ctg gac cag get gac gct gtt ctg gaa cet gat get gtt
Gln Arg Gln Leu Asp Gln Ala Asp Ala Val Leu Glu Pro aAsp Ala Val
&0 65 70 75

gtt aag cga caa gag gct tta gecc gcoct get cgt ttg aga atg cag gaa
Val Lys Arg Gln Glu Ala Leu Ala Ala Ala Arg Leu Arg Met Gln Glu
80 85 90

52

100

148

i1%6

244

292

& ()-
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310% '
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<% 10% '
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& () -

gat cta
Asp Leu

gaa
Glu

gaa
Glu
gaa
Gliu

ggc
Gly
125

cct
Pro

ggt
Gly
140

gga
Gly

aaa
Lys

gac
Asp

aag
Lys

ggt gga

Gly

g99
Gly

ggt tga

Gly

gga
Gly.
150

aat
Asn

gaa
Glu
110

aga
Arg

Gly

& ()-
& () -

caa
Gln

gce
Ala
a5

aaa
Lys

agg
Arg

tac
Tyr

agt
Ser

tct
Ser

cct
Pro

gtt
val

aga

aga
Arg

act
Thr

L!10% '
LI 2"10% '

gaa
Glu

aag
Lys

cag
Gln

aag
Lys
115

aat
Asn

aga
Arg
130
tca tca

Ser Ser

145

cct
Pro

ttg
Leu
160

acc
Thr
175

tgc
Cys

agg
Arg

gce
Ala

aat
ASn

gga
Gly

tgg
Trp

aga
Arg

cat
His
100
att

Ile

cca
Pro

tct
Ser

ggt
Gly

cct
Pro

& ()-si(]
& ()-

gaa
Glu

aag
Lys

gaa
Glu

atg
Met

agg
Arg

gga
Gly

acc
Thr
150

gtec
Val

tat

Tyr
165

aac
Asn

gga
Gly

cgc
Arg

186

[:vU410

cta
Leu

aaa
Lys

aga
Arg
105

age
Ser

tgg
Trp

gac
Asp
120

cect
Pro
i35

gaa
Glu

cag
Gln

aaa
Lys

gga
Gly

cgc
Arg

cct
Pro

ctg
Leu

acg
Thr

cca
Pro
185

agyg
Arg

ggc
Gly

agectaagace cttgttagtg tegetttgac attagcaagg

tgaaccctta accctcaact

gaggtggggce
ctatggacat
cttgetagtt
gtgatgatce
tcaatgatgt
Lgatggggtt
aagtaacatt
tetatcagac

a

ttattteccat

tgtcattagg

gataggttaa

tttggagtag

cttccttata

tgctteotgta

tttagcatct

attaaacagc

cagttgecett

tcgtagctac

tcatattcta

aggcetcteg

aagtccttge

aatggtgagce

tatttatttt

ttattaaact

tttttatcat

acgcacactt

ctgtattcta

cttagacaac

ctgtttagca

tgacaggatg

ccaccagtga

tatgtacaga

caaggaaatt

taaaaaaaaa

tcacagtgac

agggctttgg

agtcattgat
aacttcataa
gtctctgtga
ggattactga
aatttgcaaa
tcgttgtgag

adaaagaasa

ghdwpcT 8?(%) ;j&

/10% V& & ()- s-ni10%
i 10% & ()- #10% & ()-

10
cag ctt 340
Gln Leu
atg caa 388
Met Gln
gaa gat 438
Glu Asp
aaa tct 484
Lys Ser

155
ggt gaa 532
Gly Glu
170
tca tct 580
Ser Ser

629

tagccaagga 689

tcagtgtgag 749

ttcatggcta 809

aggaggccca 869

caggatgcgt S29

tgtgcacagt 2989

aaaaaataaa 1043

cttgactttg 1109

aaaaaaaaaa 1169

1170
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2c10% & ()- 03"10% & ()- YbA410' 'Y 10%' & ()- v 10%' & ()- v @0%'"

& ()- 10%' & ()- p#Y010%' & ()-=10"10" 35r|[:A410' 6#10%' & ()- "
&#8109989& ()- Y Z10% ' & ()- v10%

<210> 4

<211> 189

<212> PRT

<213> mammalian

<400> 4
Met Glu Ser Ala Glu Glu Pro Leu Pro Ala Arg Pro Ala Leu Glu Thr
1 5 10 15

Glu Gly Leu Arg Phe Leu His Val Thr Val Gly Ser Leu Leu Ala Ser
20 25 30

Tyr Gly Trp Tyr Val Leu Phe Ser Cys Ile Leu Leu Tyr Ile Val Ile
35 N 40 45

Gln Lys Leu Ser Val Arg Leu Arg Val Leu Arg Gln Arg Glm Leu Asp
50 55 60

Gln Ala Asp Ala Val Leu Glu Pro Asp Ala Val Val Lys Arg Gin Glu
65 70 75 80

Ala Leu Ala Ala Ala Arg Leu Arg Met Gln Glu Asp Leu Asn Ala Gln
85 90 95

Val Glu Lys His Lys Glu Lys Leu Arg Gln Leu Glu Glu Glu Lys Arg
100 105 1190

Arg Gln Lys Ile Glu Met Trp Asp Ser Met Gln Glu Gly Arg Ser Tyr
115 120 125

Arg Arg Asn Pro Gly Arg Pro Gin Glu Glu Asp Gly Pro Gly Pro Ser
130 135 140

Thr Ser Ser Ser Val Thr Arg Lys Gly Lys Ser Asp Lys Lys Pro Leu
145 150 155 160

Arg Gly Asn Gly Tyr Asn Pro Leu Thr Gly Glu Gly Gly Gly Thr Cys
165 170 175

Ala Trp Arg Pro Gly Arg Arg Gly Pro Ser Ser Gly Gly
180 185
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«210> 5

<211> 1174
<212> DNA

<213> mammalian

<220>
<221> CDS
<222> (31)..(594)

<400> 5
cagggetggg cggcoggcggce ggcggcggtc atg gaa cgc caa gag gag tct ctg 54
Met Glu Arg Gln Glu Glu Ser Leu
1 5

tce geg c€gg ¢cg goc ctg gag ace gag ggg c¢tg cgc tte ¢ctg cac acc 102
Ser Ala Arg Pro Ala Leu Glu Thr Glu Gly Leu Arg Phe Leu His Thr
10 15 20

acg gtg gge tec ctg ctg gocc ace tat gge tgg tac atc gte ttc age 150
Thr Val Gly Ser Leu Leu Ala Thr Tyr Gly Trp Tyr Ile Val Phe Ser
25 30 35 40

tgc atc ctt cte tac gtg gtc ttt cag aag ctt tce gec cgg cta aga 198
Cys Ile Leu Leu Tyr Val Val Phe Gln Lys Leu Ser Ala Arg Leu Arg
45 50 55

gce ttg agg cag agg c¢ag ctg gac cga got geg got geot gtg gaa cct 246
Ala Leu Arg Gln Arg Gln Leu Asp Arg Ala Ala Ala Ala Val Glu Pro
60 65 70

gat gtt gtt gtt aaa cga caa gaa gct tta gca got got cga ctg aaa 294
; Asp Val val val Lys Arg Gln Glu Ala Leu Ala Ala Ala Arg Leu Lys
75 80 85

atg caa gaa gaa cta aat gcg caa gtt gaa aag cat aag gaa aaa ctg 342
Met Gln Glu Glu Leu Asn Ala Glm Val Glu Lys His Lys Glu Lys Leu
20 95 100

aaa caa ctt gaa gaa gaa aaa agg aga cag aag att gaa atg tgg gac 390
Lys Gln Leu Glu Glu Glu Lys Arg Arg Gln Lys Ile Glu Met Trp Asp
105 110 115 120

agc atg caa gaa gga aaa agt tac aaa gga aat gca aag aag ccc cag 438
Ser Met Gln Glu Gly Lys Ser Tyr Lys Gly Asn Ala Lys Lys Pro Gin
125 130 138

gag gaa gac agt cct ggg cct tec act tea tct gtc ctg aaa c©gg aaa 486
Glu Glu Asp Ser Pro Gly Pro Ser Thr Ser Ser Val Leu Lys Arg Lys
140 145 ' 150

tcg gac aga aag cct ttg cgg gga gga ggt tat aac ccg ttg tct ggt 534
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35 40 45

Gln Lys Leu Ser Ala Arg Leu Arg Ala Leu Arg Gln Arg Gln Leu Asp
50 55 60

Arg Ala Ala Ala Ala Val Glu Pro Asp Val Val Vval Lys Arg Gln Glu
65 70 75 80
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céaaaggtat
gtgattgcat
attagcaatce

ctaggacagt
accagtgagg
tgtacagaac
ttattcaagg

o4

tggtagaagt

geccettattt

atcaggecct

caaagaagct

taaaggtitt

tatctttgca

agattttecag

cgttgtctgg

ctggeggaty

taaccectega

ggttgatttc

agatgttgee

tcattgattt

ttgataaaag

ctctgtgaca

attactgatg

tttgtaaaaa

agatttatgg

gacaagtttg

gaatgtatga

cttgagagag

gaatgacttt

tettretttc

gtgctttgeg

atttttatca

tgaaggaggc

aggctaagaa

ttcaattgce

tgttcctaac

tctaggcatg

catggttaat

aggcctagta

ggttgegteg

tggacagttg

cgaaactatt

acttcaattt

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4320

4980

2040

5100

5160

5220

5251

21
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<211> 22
<212> DNA
<213> mammalian

<400> 13
agaagcaaac cccatcaact gt 22

<210> 14

211> 21

<212> DNA

<213> mammalian

<400> 14
tggaggttct tcgatgctca t 21

. 210> 15
<211> 22
<212> DNA
<213> mammalian

<400> 15
cagtgaaaca cgtctgettc tg 22
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<210> 16

«211> 22

«<212> DNA
<213> mammalian

<400> 16
gcaaagacct gtatgccaac ac 22

<210> 17

<211> 23

<212> DNA
<213> mammalian

<400> 17
gecagagcag tgatctcttt cta 23

<210> 18

<211> 21

«212> DNA
<213> mammalian

<400> 18
accgtgctge ccaggtgtce a 21

<210> 19

<«211> 29

<212> DRA

<213> mammalian

<400> 19
tgagcccacce agtgaggatt actgatgtg 29

<210> 20

<211> 29

<212> DNA
<213> mammalian

<400> 20
atcttctttg aagtggagtg gagacgcetg 29

<210> 21

<21l> 25

<212> DNA

<213> mammalian

<400> 21
tcecggtocac aatgectggg tacat 25
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<210> 22

<«21l> 18

«212> PRT

<213> mammalian

<400> 22
Arg Pro Gln Glu Glu Asp Gly Pro Gly Pro Ser Thr Ser Ser Ser Val

1 5 10 15

Thr Arg



