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(bese Aninmals FIELD OF THE. ﬁmﬂmmmmmwum The present invention relateéi D
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muscl e tissue and identified usingsasedi fferential display or macroarray
techni que or other techniques capable of detecting differential expression
of nucleic acid nol ecul es under differing physiological conditions.
Expressi on products fromthe nucleic acid nol ecul es of the present

i nvention are associated with or act as markers for one or nore of a
heal t hy state, obesity, anorexia, meight naintenance | npai red nuscl e

devel opnent, di abetes and/ _(Ij_ﬁ tabo chen[essug%d 2 |.s .and/or altered

. . S mmMs
physi ol ogi cal conditions. HERE e Rt on o e present nucleic acid

"ol ecul es and their expression products and/ or thelr derivatives, honol ogs,

., anal ogs and mnetics are proposed to be useful as therape
di agnostic ﬂiﬁd ?)FOI‘HWN@ES?KQN‘CW agents which act as ”kuu W'ﬂlmummmnﬂor
noni tors of physiol ogli cal processes associated with obesity, £Xi a,

wei ght mai nt enance, |npa|red nuscl e developnent di abet es and/or netabollc
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IS Speci Ion IS n

shoul d not Rgotraleginsasn sl@dllet@lchﬂ@d’lé &c&gwrahd Qderaified | @ying @f difepgeial idizplayhad
this prior art fornms part of the common gener al knomdedge in Australia Pr

any other ocoaearyay Wﬁ@llﬁluﬁcme@tb?fn@c@dﬁiltﬁssqap@ﬁ? o6 {ictoeting dBFAEFHiRh EXIIRIEION ©
technol ogy i s 0 f
veterinary Iéuﬁoeg a_ﬁ? %?unar?hg% g%lu{ hegc{kt%ﬁ]? &ﬁ%&{s ?EFFS%E&&[{] %Pﬁt%urfgr |y
the case inhé hacleiravcem mgidcllen obthet fresepe iventiorhasessdcmted with drract hematkerd ogy
of certain disease condjtions. One partlcularl& skgnlflcant condi tii on ]rom
the stand pler ape gfmore of a healthy state, obesity, anorexia, weight maintenance, impaired muscle
development, diabetes and/or metabolic energy levels and/or altered physiological
conditions. The identification of the present nucleic acid molecules and their expression
products and/or their derivatives, homologs, analogs and mimetics are proposed to be
useful as therapeutic and diagnostic agents or as targets for agents which act as modulators
and/or monitors of physiological processes associated with obesity, anorexia, weight

maintenance, impaired muscle development, diabetes and/or metabolic energy levels

and/or other physiological conditions.

BACKGROUND OF THE INVENTION

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

general knowledge in Australia or any other country.

The increasing sophistication of recombinant DNA technology is greatly facilitating
research and development in the veterinary and allied human and animal health fields. This
is particularly the case in the investigation of the genetic bases involved in the etiology of
certain disease conditions. One particularly significant condition from the stand point of
morbidity and mortality is obesity and its association with type 2 diabetes (formerly non-

insulin-dependent diabetes mellitus or NIDDM) and cardiovascular disease.



norbidity and nortality is obesity and its association with type 2 diabetes
(formerly non insulin-dependent diabetes nellitus or NIDDM and

cardi ovas Sjogease. V1'0 02101i 299-4 -2 PCT/ AUf 12/ 0QLQ9 RRsibY 1S
defi ned agwa@@é?ﬁgl ogi cal excess of body fat and is the resuﬁ\t o@ én

i mbal ance between energy intake and energy expenditure for a sustained
period of time. CObesity is the nost comon netabolic disease found in

af fl uent nations. The preval ence of obesity in these nations is alarmngly
high, ranging from 10%to upwards of 50%2i-n some subpopul ati ons (Bouchard,
The genetics of obesity. Boca Raton: CRC Press, 1994). O particular
concern is the fact that the preval ence of obesity appears to be rising

" consi st ent Iopekify & ddfinRAlas 2516 E6al RNELSE Hf BOWY EAKEAS tiegresalpodhy imbalbees
" prosperous nations as they becone nore affluent and/or adopt cultural .
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Bhatia, Australia's lth Trends 200l . Australian |Institute.pf alth and
Vel fare (ADPBRgmMEZRore pbilugsiand/er adoptpulral PAPGHRFS S0 the merg agﬁ’@f}g‘?%lﬁ‘é%esof

obesity in &ZhembSDRkmeesi Mt 23890 RURSt aogdyal |y between 1991 and 1998,
rising fror% 12%to 18%in Anericans during this period (Mkdad et al.,

JANVA. 282(16): 1519-22, 1999). The high and i ncreasing preval ence of

obesity ha i ou ealth inplications for, both {ndjvi i ety as
2 wnol o, oneaShy i Budfn b sFmn" PR Sichuli byl AGh it Shge RAMERE), O

i denti fi ed ;98rage kO¥méd §K19930k6i2h&Y 4.8Tkgnhenéeanimites dbRntetyhirts)in 3080 wWihilt ahdnt y
since obesity I'ncreases the risk of a nunber of other netabolic conditions

i ncl udi ng ltwqi@eﬁ 36 Kigemers (ﬁfetstraliauslnaﬁFtedérPa@a&be@éuWakfarai(ééld?é), Hoady Steekey) | |
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di abetes in Australia in 199S while in the LJS, di abet es g/reggl ence
i ncreased fhedysen theyeass 1¥rnd2090sbewee thag®d% b mpls andidike e H@E‘%Ség%%%):

412, 2001 )gq | i sightH (@ /1ol 2l BhddD U sHalik @ A&t Dend
annual cost‘ss4 %e@rso é&%@%@gcﬁ?\gd&v&@é ?iogéet es ang‘iac’)ot her ldi sease na
condi tions 1083. Aestnalmarinstituet ofHegltheatd Welface (AIH¥) AlgsNO. RHE 24 rCdnberra:
1992-3 ( NatAld(])-In\%l, 2 Ola)! II‘Ee %pe%al‘]ence of obesity in the US also increased substantially between
1991 and 1998, rising from 12% to 18% in Americans during this period (Mokdad et al.,

JAMA. 282(16): 1519-22, 1999).

The high and increasing prevalence of obesity has serious health implications for both
individuals and society as a whole. Obesity is a complex and heterogeneous disorder and
has been identified as a key risk indicator of preventable morbidity and mortality since
obesity increases the risk of a number of other metabolic conditions including type 2
diabetes mellitus and cardiovascular disecase (Must et al., JAMA. 282(16): 1523-1529,
1999; Kopelman, Nature 404: 635-643, 2000). Alongside obesity, the prevalence of
diabetes continues to increase rapidly. It has been estimated that there were about 700,000
persons with diabetes in Australia in 1995 while in the US, diabetes prevalence increased

from 4.9% in 1990 to 6.9% in 1999 (Mokdad, Diabetes Care 24(2): 412, 2001). In



Medi cal Research Council, Acting on Australia' s weight: A strategy for the
prevention of overwei ght and obesity. Canberra: National Health and Medi cal
Resear ch (OURGEewy 1996) . I n the US, the National Health | pg@aoemimeir vey
(NH'S) estimated the econom c cost of obesity in 1995 as approximately
US$99 billion, thereby representing 5. 7% of total health costs in the U S
at that time (WIf and Colditz, Obes Res. 6: 97-106, 1998). A genetic basis
for the etiology of obesity is indicated inter alia fromstudies in tw ns,
adoption studies and popul ati on-based anaFyses whi ch suggest that genetic
effects account for 25-80% of the variation in body weight in the general
popul ati on (Bouchard [ 1994; supra]; Kopelman et al., Int J Qohesity 18:

188- 191, 1%%%@15?\4’:&33?&931 Mek 3P ghdsitiadsbiiattaplitiliiabdids difHl oth&9d3easd toridstions
considered that genes determ ne the possible range of body wei in an
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findings in this area. In addition, genonme-wd s)cans i ari ous .po Incg.ti on
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recogni zed as a key brain area in the regulation of energy intake (Stellar,
Psychol Rev 61: 5-22, 1954) and it is now wi dely accepted that the
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nmet abol i ¢ regul ating energy bal ance in the hypothal amus coul d,
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an inportant .step, in understandi.ng the. fauncti . the. .. : / -1 -4
BT A2/ Opn 108 RipabeaaRats PR PRRPEinHER R R Boinh Hivin, s e e i
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unfed ani makgns Usivigioheiopulatios goaps davdirot epreduded! defimiplayevidedcerad thar r ay
(i.e. menbrane-based mcroarray) analysis, the inventors identified genes
whi ch are phepoesemal gnns haups pamaef sifectOeResEY- nore bi ol ogi cal functions
connected with a healthy state or a disease condition such as but not
limted to obesity, anorexia, weight naintenance, diabetes, nuscle

devel opnentA andiber ofretgahgtissnee havegyeeh emplisatethdtl the matimphysiblogy e obesity and

hysi ol ogi cal conditions. VI-'0,f12/111299-4 -5 SU Y O THE I.NVENTI ON
BT/ AU( 19/ typa 4 dugeterrBd Pf paticrir tEgdds ?ﬂeiaw@afwwa%?m&h%%se& ong
requires Qtﬂb%ﬁx*éc%%mlzlwgs YREChraBORRS in I8 regQlati¥bl ek @Ntake(BeRsr, PERADI R&es”
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or "conprising", ‘understood to inply the inclusion of a stated,
el enent or 6intSe2Per 954) aypddtuip now veidelyeaesptesk thatthe hrpashaleamusnpleys heendseb ralgiton

of any other elenent or.integer or .group. of e t ]
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identify capsthdasmsgbmat geheseqireninms paswbiigahe thetabbhic pathways fegulsting encogy
wi th physiol ogi cal] conditions such obesity, aporexi wei ght .
mai nt enancebal@ficgpiiy dle hﬁﬁ%tgiﬂémélé\/‘éﬂugf) r?BWL“%HWd}Q) rtﬂﬁecﬁﬁﬁlgpmfn%??grws'l%v and
An ani mal \eﬁlﬁy : e hmp&iehnt NEep B a@bérsRAdEdg RAE fuRSRmTBIYE
obesus) . T%gé%lro p?m&e%g'n?r}}g’s@g#@bﬁ%gd dgsi ghat ergl Gro%ps A, B and Ce
based on netabolic phenotype as foll ows:



G oup A lean aninmals; Goup B: obese, non-diabetic animals; and G oup C
obese, diabetic animals. Animals were maintai ned under fed or unfed
condi ti ong,Pfydidgr conditions of high or |ow glucose or iPﬁ%WdOQ/ofﬁW
geneti c sequences anal yzed by differential display and nmacroarray
analysis. In a preferred enbodi ment using these techniques, four putatively
differentially expressed sequences were identified from hypot hal anus cells
desi gnat ed herein AGT-106, AGTI-113, AGI-201 and AGTI-202 with sequence
identifiers SEQ)17 NO 1, SEQ 1D NO: 2, SEQ@ m NO:3, SEQ )D NO: 4,
respectively. Another give, AGI-203 (SEQ )D NO5) was differentially
expressed in skeletal muscle. V10 02/111299-4 -6 PCT/A L1021(10109
" Differenti ahpSRPLRSSPFegIRANS (R melaBYiain BP ah BnihRY edduiel tiRxidenHRdaton of the
geneti c sequence under one set of conditions conpared to another. In one
_particul ar tagtis@f teee horn@nes. Gack 1gsees Biay e wdwlepraons, atd Benes sthoan PYRIFSSION
versus | ean_animal.s. i -1 06 was found to be suppressed
even when f%ﬁguﬁgﬁiﬁﬁhgpgz$%§8?9%§?$%nF@§%Iation of energy utiliation and
body weight in response to fasting. AGI-113 is expressed higher in
di abetic, obese aninmals relative to | ean, healthy ani mal s indicating that
AGT- 113 i s In ggesrdange iwithobhg \Presenigiy entiogy fg suBlschini cripes Souehidradenty iggn%{ﬁd
may al so be_i i n..t ] LISyl i i; I k4t he
nypot hal amasd AR Gfiph the difteRR1E bxhesk LR it doBk ol R H g 10
was | ower it undisd anlinstd. ndbiag tARhi@Ee4 sush iasvdifferedtiaindishlay cardt matroasspdnee to

fasting and energy, honeostasis. AGI-2Q1 may al so have a role jn diabetes.
AGT- 202 ar & eantyans-brssd inle@affBE_?/) BBl ipdshuots ideniided sﬂ‘?B%WE‘GL 3¢ B8O ed
in the hypqf Balgitimted witit8n @B MBleShiSRERA! Rflctidhs RRh&L PRI RafiMsthie driakel y

to be involved 1 n energy regul ati on and/ or body wei ght mai nt enance.

Final |y, AGise2€3 covakitiah fshalr enthuslnop lenped 3o ebepity, skwrexial wamght Ingaigiendngan,
non- di abeti c . versus opese, .diabetic, animls.usin crqarr anal ysi.s. It
is likely FFP&’F*CE\GPJ‘?&% BP&%}%Praerﬁo%ﬂ?rn n&%@gg oCHSTEY dpveter At effiey pltred
skel et al ngﬁﬁggb {chedsRMiontf ecting body weight and insulin action. A
summary of 'the AGI sequences is provided in Table 1. The identification of
these variably expressed sequences permits the rational e design and/or

sel ection of nol ecul es capabl e of antagoni zing or agoni zi ng the expression
products and/or permts the devel opnment of screening assays. The screening
assays, for exanple, include assessing the physiological status of a
particul ar subject. Accordingly, one aspect of the present invention

provi des a nucl eic acid nol ecule conprising a sequence of nucleotides
encodi ng or conplenmentary to a sequence encoding a protein or a derivative,
honol og, analog or mnetic thereof wherein the nucleic acid nolecule is
expressed in larger anounts in hypothal anus or nuscle tissue of obese
animal s conpared to | ean animals. Alternatively, or in addition, the
nucleic acid nolecule is expressed in |arger anounts in hypothal anus or
nmuscle tissue of fed aninmals conpared to fasted ani nal s. WO U2/ 0C299~



_ "7 _ PCT/A U 112/0(1109 In a preferred enbodi nent, the nucleic acid
nol ecul e conpri ses a nucl eoti de sequence substantially as set forth in SEQ
D NO 1 ofyg3Bfdsdosy NO: 2 or SEQ ID NO:3 or SEQ )D NO:4 or SBERrfgoNdirae Or @
nucl eoti de sequence having at | east about 30%simlarity to eﬁl or part of
SEQ ID NO1 or SEQ mNO:2 or SEQ D7 NO:3 or SEQ )D NO:4 or SEQ m NO: 5
and/or is capable of hybridizing to one or nore of SEQID NO 1 or SEQ ID
NO: 2 or SEQ mNO:3 or SEQ ID NO:4 or SEQ_ID NO:5 or their conpl enentary
forms under | ow stringency conditions at 542C. Anot her aspect of the present
i nvention provides an isolated nolecule or a derivative, honol og, anal og or
m metic thereof which is produced in a |arger anount in hypothal anus tissue
" of obese aBUMMARYNQRTHE INVIBNTIGNI nal s and/ or which is produced in a
| arger amount in hypothal anus tissue of fed aninmals conpared to fasted
_animals. The nolecule is generally a protein but may also be an nRNA,
intron or : S i €comprise”,
Subst ant 1 al T L o A B e o B N PR NP %0 1
NO: 4 or SEQr|v2rihljors euchaan fedreprisese os egomposingavivily bat undsesteod3twomplyi ther ity

t 11 t . of EOQO I D 1 1, SE D NO: 2, SEQ.I NO: 3, S | D 4 SE
D N0 5 an s of auped Sy i eEen g EoBEeY PRl or BEger kU h% Bt 5
NO: 3, SEQ |e?clwbﬁopﬁj?ﬁﬁ%r|é%ﬁ9§t5r HSHRE of ©POUS bF EIBRIBAS Yr iREdd. i ons at 42C. In

this respect, the nol'ecul e may be consi dered an expression product of the
subj ect nucl eoti de sequences. The preferred genetic sequences of the

present inyenti are referred to herein as 10 . GT
205 and_AGTusigsde A e aeid SR BrotR  BRELERY i e €Tk flnd tSRey
201, AGT 2Q3 rod. A s%gnarwogz%ﬁegpbddtrmnfeaaﬂiwoameéaudneéadeﬁﬁicrikamﬂ,
AGT- 201, AGT-202 and AGT-203, respecti velt%/. The preferred expression
products ard0prdbiets. Assequengedistingis prgadediaficy themtaimayu2/ f 10109 A furt her
aspect of the present invention relates to a conposition conprising an
expressi on product such as a protein defined by AGI-106, AGTI-113, AGT-201,
AGT- 202 andlefhmigikd intlutling diéferetidli digsay boatpdiogsd nemsdaogy (0e. membtanebagad
agoni sts or antagonists, of AGI106, AGI- 113, AGT-201, AGI-202 and. AGI-203
t oget her WiTRIETAgAAYoanakysiseofgeaeia Matariak fiomh AP @SSP OF upsele disgtrcoy ere
di luents. E r: e L 1.0 t d
treating a ugé%Fgé?agg%%F%d% é@?ﬁ%isgq%?%ﬁgﬁﬁsga?tﬁgrgﬁ ja‘é@f ?}thge %t?lga(tnfrrg}rﬁlltth
effective ghgsiologizhl &HBitIAS, sudiGasl dBssitpGIoPHds, wedEht202nEnancé(IiaB@ss, onusale
derivative, honol og, analog or. mnetic thereof or a ,genetic sequence. .
encodi ng s%elél?mﬁf% ang/on mgtabolic gpergy devels Asranipal ppdel Wasemplayed (oppssing
AGT- 202 andp AGEd0Sal RAGPsdARonmpCShbdss). THEEE %@ﬁps 6GCInigR 8BdhsAlestdtgiene
expression for a tinme and under conditi'ons sufficient to effect treatnent.
| n accor dar@eups AhBahd € taseld on metabelspplsngtypt as frdlopisesent i nventi on,
treatments contenpl ated herein include but are not limted to obesity,
anorexi a, wei ght mai ntenance, energy inbal ance and di abetes. Treatnent may
be by the qgi,ta;hgi,qs_t r atie@anhal@; phar maceuti cal conposition or genetic
sequences via gene therapy. Treatnent is contenplated for human subjects as
wel | as aniGmupBsuch absseanpmrgiabetingomalgnandt o | i vest ock industry. Still
anot her aspect of the,present..] ion is directed to a diagnostic agent
for use in%ﬁ??{)ri ng°b§§e’gfagéthéo%:{rﬁgltsbondi tions such as but not limted to
obesity, anorexia, weight maintenance, energy inbal ance and/ or diabetes,
sai d diagnostic agent selected froman antibody to A -10d6, AGT- 113,
AGT- 201, ACHiIpgls werg meatamed upder fedsorufed sanditics of BRYAT 568 ,lhaf%?aqfcmé‘ gy low

g’; E‘:ﬁ : fg Cﬁ a%gsgpﬂshﬁn SRAYENGE suGEhtds dmdiyz6doy RYFRErLAtA AidpRiY: arfdFhhcr8arp0St
’ analysis. In a preferred embodiment using these techniques, four putatively differentially

expressed sequences were identified from hypothalamus cells designated herein AGT-106,
AGT-113, AGT-201 and AGT-202 with sequence identifiers SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:4, respectively. Another give, AGT-203 (SEQ ID

NO:5) was differentially expressed in skeletal muscle.



A summary of sequence identifiers used throughout the subject specification
I's provided in Table 2. V1'O U2/ (1(299.( _g_ TABLE 1 Summary of
Di fferent @) IMe¥pr essed Genes PCT/A Cf12/11U 1 (19 GENESEDAU02/00109
| DT SSUEPHENOT YPEMETHOD OFNO: DETECTI ONAGT 1061Hypot hal amusHi gher expressi on
in fedD fferential conpared to fasted Sanddi spl ayrats (Goup A [l ean, health
rat sAGT | 132Hypot hal anusHi gher expression inDi fferential Goup C (obese,
di abetic)di splaycomared to G ou AAGI 20l 3Hypot hal anusLower expression in
f ast edMacroarrayA and B (obese, nor nogl ycérﬁ ¢ and hyer-insulinemc
ani mal sAGT 2024Hypot hal anusHi gher expression in fedDi fferential conpared to
_ fasteddi spl ayanimals in Group A and Bconpared to G oup Cani nal sAGT

2035Skel et dbifferentihledslipydssion angane ssicdevation firedavelvkafraxaressign ofi-adgeablat sasjue@eoup

A) ani mal s conpared topbese, diabetic & C, WO 02/ 99~ - 10 T
Simmary. of BB ATRCE! Peeraltions FaTBRER Kp RN PSR b ostent, ACT10B
N0, DESCR! P pREIe WaOtelcdted SHYEN finfls AT IDA2NMAAROTH FBese OMURAIS EAGT- AVET

11 33Nucl eot | sequence of AGI 20l 4Nucl eoti de sequence of AGI-202SNucl eoti de
sequence ofwRrfesmhiol basupprassadagven vhenHedrbAGE-106ke invel wsidrin ACHUIA0®) &/ABFLY03

forward priner 7AGI- 203 reverse priner8AGI-20 rQlRe9AGI- 201, f or war .

br 1 mor 10AGHIBRHOT et T EHE IR0 P E AT o paraianer B davedc

pri mer 13AGhhéf0ariMuR &ative 108 AcditidOznifmalsvimditapigd Rk KEGT1202 inwhedsi
primer 16AGT- 113 forward prinmer17AGT-113 reverse prinmer18Cycl ophilin forward

pr i mer 19Cy diodpveight regnjattoneng energy Jonpestainand mapalspde inyglysd mahejestimoef]

-11 BRIEF DESHR 67 S rddifeadBAW N fﬂélﬁﬂ%sf UL was identified using
macroanalysis and its expression was lower in fasted animals. AGT-201 is involved in the
central response to fasting and energy homeostasis. AGT-201 may also have a role in
diabetes. AGT-202 are also identified by macroanalysis and was shown to be elévated in
the hypothalamus of fed animals compared to fasted animals and is likely to be involved in
energy regulation and/or body weight maintenance. Finally, AGT-203 was differentially
expressed in skeletal muscle of lean, non-diabetic versus obese, diabetic animals using
macroarray analysis. It is likely that AGT-203 plays a role in glucose or fat metabolism in
skeletal muscle, thereby affecting body weight and insulin action. A summary of the AGT

sequences is provided in Table 1.

The identification of these variably expressed sequences permits the rationale design
and/or selection of molecules capable of antagonizing or agonizing the expression products
and/or permits the development of screening assays. The screening assays, for example,

include assessing the physiological status of a particular subject.

Accordingly, one aspect of the present invention provides a nucleic acid molecule
comprising a sequence of nucleotides encoding or complementary to a sequence encoding
a protein or a derivative, homolog, analog or mimetic thereof wherein the nucleic acid
molecule is expressed in larger amounts in hypothalamus or muscle tissue of obese animals
compared to lean animals. Alternatively, or in addition, the nucleic acid molecule is
expressed in larger amounts in hypothalamus or muscle tissue of fed animals compared to

fasted animals.



Figure 1 is a graphical representation of AGI-106 gene expression in
hypot hal anus fed and fasted groups of Psamonys obesus animals. In the
hypot hal afly G306 - 106 expression was decreased with fastlp@g/rqlnz,gm@up A
ani mal s and renained unchanged with fasting in group B and C ani nals.
Al t hough the decrease with fasting in group A aninmals represented a 55%
reduction this did not reach significance when conpared by ANOVA with a
Ganmes- Howel | post-hoc test. Figure 2 is a graphical representation of
AGT- 106 gene expression in hypothal amus it a fed and fasted Psamonrys
obesus animals. AGI-106 expression was significantly decreased with fasting
_when all animals were conbined (p=0.035). Figure 3 is a graphical
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graphi cal representation of AGI-106 gene expressSion versus body V\BISQ

fasted | eamrl?&namfr&ﬁ@@d%@slw SEQ ARINO:2 or $EQAD NOGuy SEQAPMO or S

bodywor ant NP ordleras SRRE S 480 BRg IF in€SPRELRRRAE BO B FEOIRRN ey o

AGT- 106 gengg mm%ld?mﬁ%mwo ‘DR SREEIYNO:§ Br fheiicothplvestarPSarizamder lohesus
animals. In obese, group and C ani mal s, hypothal am c AGT-106 expression

was Ssi gni flstlamgelnyycmyams‘@éﬂ?ycassom ated with the change in bodywei ght
after a 24-hour fast (R=0.678, p=0.005). Figure 6 is a graphical
representation of AGI-113 gene expression in hypothal amus of fed and fasted

Goup A B ansih& Rpssmemns mbratismvaniisibsovides\éh' Solated/ Mple2818-0f a HerivETEA | ~
02/ 001119 Figure 7 is a graphical re resent %tl on of the correl EY‘; on . of
AGT- 113 gerforeolpg.@salos a1 mimetethsiee s WRiah4smodieedin @Asreshayoms iny Rypofalamus

ani mal's); (B) ue%) %;” %EQ% z}?ﬁ)rqms ﬁt@fh&)%xfeﬁqo Qérn?rh 1 éng)or%ﬁ‘i%ﬂqs 'pfb?i‘dbéd”'m( QQQ- o

ani mal s); an asted ani ma . Figure 8 is a graphic

repr esent at arasundin lgﬁmdxawnmsetssua)of fed aﬂﬁﬁls%hparedhy;ﬁaxtddadnanais in fed and
fasted Psanrnonys obesus animals. Figure 9 is a graphical representation of
expression of AGT-201 in hypothal anus of fed and fasted Psamonrys obesus

ani mal s. The molecule is generally a protein but may also be an mRNA, intron or exon.

The molecule is encoded by a nucleotide sequence substantially as set forth in SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 or a nucleotide
sequence having at least 30% similarity to all or part of SEQ ID NO:1, SEQ ID NO:2, SEQ
ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 and/or is capable of hybridizing to SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 under low stringency

conditions at 42°C.

In this respect, the molecule may be considered an expression product of the subject

nucleotide sequences.

The preferred genetic sequences of the present invention are referred to herein as AGT-
106, AGT-113, AGT-201, AGT-202 and AGT-203. The expression product encoded by
AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 are referred to herein as AGT-106,
AGT-113, AGT-201, AGT-202 and AGT-203, respectively. The preferrec expression

products are proteins.



Figure 10 is a graphical representation of expression of the AGI-202 gene

i n hypot hal amus of fed and fasted Psanmonys obesus animals. Figure 11 is a
gr aphi cal Wr(p‘;}yosff;?gt ation of expression of the AGI-202 gengciinioBBo109

hypot hal anus of fed and fasted Psammobnys obesus animals. Figure 12 is a
graphi cal representation showi ng (A) AGI-203 gene expression in the red
gastroci nem us nuscle of group A, B and C Psamonys obesus. (B) correlation
of AGT203 gene expression in the red gastroci nem us nuscle with plasm
insulin level; (C) correlation of AGT-208-gene expression in the red
gastroci nem us nuscle with body weight and (D) correlation of AGI-203 gene
expression in the red gastrocinem us nuscle with percent body weight.

VI - O | 12/ Q4 BRhePasheAST Ot Eschni thvediBonDelbAds L&D cDRPOERi 6T A 1THn g hEeFPRESSIORRED
EMBODI MENTS The present invention is predic d.in on

i denti fi catrefichsuches @l prefeiedelined By Té-dgﬁ’n‘géf'lalﬁi é&?ﬂ'#@?w”é‘éﬁﬁ% PR AGHT-
ener gy bal Lt Ve i t : & ; S
nere T dent 10 Ol T e v D R B PE e ng
or nacr oar ri@g, ahGITyslids AGTRY(Hot AGI ARk od SAETA03! together e WitRNAng e pveaarel ean
and obese ani mal s and/ or bg&}Y\een.fed ni(g@lgs and fasted aninmals. The term
" di f f er ent iPRrrmageptigally acerptalhl Garmers apl Y8 Ssense to i ncl ude t he
expression of nucleic acid sequences in one type of tissue relative to

another type of tissue in the sanme or different aninals. Reference to
"di f f er ent "Fuathermedrs, ithe | present Hovension eoriteraplstepue mathgilf farr digptinga st SYPISHS cal

states such as in a fed or. non,fed, state. MaClQalr, i d
i cr oar r ay)CCHRARYS aé‘"b‘?‘é‘FEP%lgq WeisHleeﬁdggregtéqegf Sﬁecélr%%aé/ﬂsoug* oﬂ%@?ﬁéﬁd&?%ﬁ%ﬁ
expressi on BRONGTI0{ eAGT-PENAn® A BEROP IR dal Gefivativel &BBmdiogplagdlogidrf mimetid al

b

hybri di zation’ characteristics. Accordingly, one aspect of the present
i nventi on pheavofies azgenelid sdquerasi encadingcame roarpPEANN Praansagaish & AfFT-106,

nucl eoti des cqdin c nt ar, e [ e i on
product or ACKEN, ABTGR0 AIRERTE A s Eo BB BT S, RO TR CHETEER
nucl ei ¢ acighdmaGacayse ghise expressiciedor 8 limegaid anderntenditionsy pufitianta o sfiect
nmuscl e ti ssue of obese aninmals conpared to lean aninmals. In a related
enbodi ment ,reaffee. i s provi ded a nucleic acid nol ecul e conprising a sequence
of nucl eotides encodi ng or conplenentary to a sequence encodi ng an
expressi on product or a derivative, honolog, analog or m netic thereof

wher ei n sai g adtsrdeice vaidi thismd echer aspests f dregmesedt inventamg treateentsostemplated
hypot hal anus or nuscle tissue of fed animl s conpared.to fasted ani mals.

The expr esshesein pinelyde tbureafe ot dimyiest & DB FARATE 2, NS ERfe MANIENAREE: oTNETEY 1 on
spl i ced, fmg]h?ﬁ%@%)laﬁd c{iq{q%@saﬂ' r%rﬁgg% iy the YdrnistadiOfet bharillﬁcaﬂc'a{ IA

1;02/(10111‘ erns ean €se” dre used in their nost genera
sense but sdvmpodition or @esétilereguenced witigere therapye Teatmend isicanttemplaied forhuman
determ ning obesity. Generall for human subjects, the definition of
obesity is %&@W(‘W@? aﬁ%@%%%ﬁ&@%‘f’@ﬁ@@#ﬁwoMﬁ%ﬁ‘g‘r‘%g U¥omi ttee. Risk
Factor Preval ence Study: Survey No. 3 1989. Canberra: National Heart
Foundation of Australia and Australian Institute of Health, 1990; Wters
and Bennet t StilRasithemaspestsofitbe peesent wvension! iardigrisd 4 & diagrasteaggnt Jpr use n

']A_\SSE; él han r%%;xf?drincgagrb 1Elénao:sin'g‘ucsotncrif%loins‘,le Quclhnasstki)utl Yhe lim(ite'&'qglo%gsiﬂ{]Qné%)l(ita%gi’ght
maintenance, energy imbalance and/or diabetes, said diagnostic agent selected from an
antibody to AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or its derivatives,
homologs, analogs or mimetics and a genetic sequence useful in PCR, hybridization, RFLP

amongst other techniques.

A summary of sequence identifiers used throughout the subject specification is provided in

Table 2.



Conveniently, an aninmal nodel may be enployed to study the effects of obese
and lean animals. In particular, the present invention is exenplified using
the Psampy/sipgus (the Israeli sand rat) aninal nodel Q{;Tfﬁhq,tz,%mgl nduced
obesity an {DDM In its natural desert habitat, an active lifestyle and
sal tbush diet ensure that they renmair. |ean and nornoglycem c (Shafrir and
GQutman, J Basic Cin Physiol Pharm4: 83-99, 1993). However, in a
| aboratory setting on a diet of ad Iibit(Lém chow (on whi ch many ot her ani nmal
species remain healthy), a range of pathdphysiol ogical responses are seen
(Barnett et a.l, Diabetologia 37: 671-676, 1994a; Barnett et al., Int. J.
Qohesity 18: 789-794, 1994b, Barnett et al., Diabete Nutr Metab 8: 42-47,
' 1995). By the age of 16 weeks, nore tHABBEIIf of the animals become obese
and approxi mately one thirg devel o haglc animal s go on
“to devel op hyperglyceni a, ﬂr'gwr'r ’%’T’ﬁ’é’”%ﬁsWQ ¥ "excessive energy
i ntake in the pathophysiol ogy of obeS| ty and NIDDM i n Psammbnys obesus
(Collier et _al.., Ann New York Acad Sci 827: 50-63, 1997a;. \Walder et al
(besity Red SGENE3- PBEQ1D9Va) .TISSREE pHenot yWEENORNMRE ncl {(ETHOD OF
hyperi nsul ijnem a, dysIN@:dem a and i npaijfred gl ucose tol eranceDETEATION €
al ., [1997a; 4&4mprml | Colli el Bypothalamixp Hicherlorgresivne el abebHferérifl

36-37, 1997b). Psamponys obpsus exhi bit acq)aﬁ,gfédqj, fﬁ;@é&}ﬁ/ﬁﬂght apgphlyood
glucose and insulinjlevels which forms a copjd @y e that cl osel y

resembl es the pattenns found in human popul at nQ8 Gy Haﬂ [ udi ng the inverted U

shaped r el at+enshiprbetyeen u " Ilburl n: | t:l $

"Starling' s éﬁf\?{eﬁof th pan:rl-'[ ;hﬂ?r%lésrn tglhcr ffxm;ngg% a) Iﬁ&}t is
the heterogeneity off the phenotypic respo %"R)‘F obesu Ych nmke
it an ideall_mndel t¢ study the etijology landOpPR 15440 Wn of obesity and
N117DM WL GT27001299. 1 - 15 W@lmum%ywawmmmm ﬁ@ﬁi Us Mariealray arle
conveni entlly divided into three groups Viz GAanpl B (abeseal s Wwhich are | ean,
nor nogl ycemi ¢ and nornoi nsu| i nem ¢, G oupn&masylysehsc udd ioyerar e obese,
nor nogl ycerri ¢ and h) perinus|inem c and G oUps§lindAii¢ynEmai cﬂl are obese,

hyper gl ycerf g gh T YPeE T NS TSR fama Ot NahaSRBrdssiOh if 28 PT E9FRkrential
i nvention provi es a nucl ei ¢ atid nol ecul e Q:aﬂﬁﬁfeﬁ't@%s?ednuc' eotl gyg equence
r

—t

encodi ng or] conplemgntary tp a sequence egﬁ% g @BuSARLgEsiion p uct or a
derivative, honol og| anal ogjor mnetic t}h nucl eoti de
sequence i § as substanti al I,/ set forth ijn §€6pf‘ O‘bq' SEQ m NO: 2 or SEQ

I D NO:3 or [SEQ. 1D N4 or_ S M NO S orla nucl nﬁmlw seguenge havi ng—at
| east aboug 46923l ardty Skalp:!@l WS@artHeﬂhesecprmmieaar SEasaRgy 2 |or
SEQ 1D NO: 3 or SEQ B? NO:4 pr SEQ B7 NO|S wenddigbeticd Grogmad) e |of hybri di zi|ng
to one or nore of SEQ ID NO 1 or SEQ m NO: 2ammalSEQmpanddt3 of SEQ ) D NO: 4 or
SEQ >D NO $ or thein conplepentary forns| (whaee, diabetio)tGiong€ncy condi ti ons at
42C and whereirn sard nucleic acid nolecule Is expressed in a |arger anount

i n hypot hal amus or nuscle tissue of obese aninmals conpared to | ean ani mals
and/or in fed animals conpared to fasted animls. Reference herein to
simlarity is generally at a |l evel of conparison of at |east 15 consecutive
or substantially consecutive nucl eotides or at |east 5 consecutive or
substantially consecutive am no acid residues. Preferred percentage
simlarities have at |east about 40% at |east about 50% at |east about
60% at |east about 70% at |east about 80% and at |east about 90% or

above. The term"simlarity" as used herein includes exact identity between
conpared sequences at the nucleotide or amno acid | evel. Were there is
non-identity at the nucleotide level, "simlarity" includes differences

bet ween sequences which result in different am no acids that are
"nevertheless related to each other at the structural, functional,

bi ochem cal and/or conformational |evels. Wiere there is non-identity at
the amno acid level, "simlarity" includes am no acids that are
neverthel ess related to each other at the structural, functional,

bi ochem cal and/or conformational levels. In a particularly preferred
enbodi nent, WO (12/ 06299 -16 PCT/ A L102/1111109 nucl eoti de and sequence
conpari sons are nade at the level of identity rather than simlarity. Terns
used to describe sequence rel ationshi ps between two or nore pol ynucl eoti des
or




polypeptides include "reference sequence", "conparison w ndow', "seguence
sinilarity "sequence identity", "percentage of sequence simlarity",
percentagenﬁoﬁ‘?guence identity", "substantially simlar'pcgndozaslast antia
identity" erence sequence" is at |least 12 but frequently 1 Sto 18
and often at |east 25 or above, such as 30 nononer units, inclusive of
nucl eoti des and am no aci d residues, in | engt h. Because two pol ynucl eoti des
may each conprise (1) a sequence (| ..only a portion of the conplete
pol | nucleotide sequence) that is S|n1IaF0betmeen the two pol ynucl eoti des,
and (2) a sequence that is divergent between the two pol ynucl eoti des,
sequence conparisons between two (or nore) polynucleotides are typically
" perfornmed by conparing sequences of tMRABIE 2pol ynucl eoti des over a
"conparison wi ndow' to identify and c are | gcal .regions of sequence
_simlarity. A "conparison win it o i 232‘1’{6’5'059%{5‘,%’{Iléﬁgua| segnent of
typically 12 contiguous residues that is conpared to a reference sequence.
The conparison wi nhdow may _conprise additions or deletions (i.e gaps) of

about 20% ?éFQm@EmWa ed to the refer em@mﬁ (wh| ch does not

conpri se aeg-tohs—er—deletions—i ari"nﬂen o
sequences. Cptinallallgnne1t of sequen§@§m?%#”§ﬂ ﬁWFHSAgf g%;arlson wi ndow
may be conducted by conputerized T npl eRgieatdeequice 3 Q@13 (GAP,
BESTFI T, HASTA, and TFASTA|lin the Wsconsin Genetics Software Package
Rel ease 7.0, Genetd cs Conputer G oup, mse&deeieqeeribmoﬁd%mlson W USA)
or by i nspection—and-the-best—algrrent sttt re—ht-ghest
per cent agd honol ogd over the conparlsoN“QFWHBﬁﬁqﬁ@ﬁﬁpgﬁeaf%@zany of the
various ngthods—sefected. Ref ﬁhﬁﬁﬁufﬁggly of
prograns as for ex%rrpl e di >0I§g§g& e%AT?&sc Xfﬂ%sém%%fé;‘zfcﬂﬁgpm ds Res. 25:
3389, 1997)—-~A—detapiHHed—di-seusston—of—seq
Unit 19.3 |of Ausubel et al] ("Current Prd? é PRY ngﬁ?ar Bi ol ogy" John
Wley & Sons Tnc, 2994 1998, Chapter 1 S)AGTIN® fc@ém®primeguence simlarity”
and "sequence identity" aslused herein refers tao the pxrpnf t hat sequencies
are identilcal or f&nctionally or structur aI I&Gﬁi-l*ﬁﬂ}abb@n a nucl eot i de- by
W O 112/ 01299434 PCH-AY02/1161089—nrue basts—or—af auinu

aci d- by- ani no aci & basi s oyer a mnndOM/ongxngﬁﬂpgﬁﬂd PFMPE, a "percentage
of sequenceTdentipy™, for [exanpl e, 1S caheHdl.z§iedvi¥e pARRAN | NG TWO
optimal Iy |ali gned sequences over the wi ndow of conparison, determning the
nunber of |positiong at which the |dent|cal nAEﬂeﬂﬁlaobd base (e.qg. A T,| C
G |) or the-identical—anho—acidrestdue Al F-o—Sef—Hht—a-y;
val, Leu, |le, Phé2 Tyr, Tip, Lys, Arg, H“*?T %f“ﬁrﬂpnﬁ%ﬁ Gn, Oys and
Met) occurfs T boyg sequences to yield tng(ﬂumgﬁkvageggg@1ed p05|t|ons,
di vi di ng the nunber of mat ¢hed 003|t|ons by the total nunber of positians
in the wi ndow of ddnparison (i.e., the wﬁﬁa'v@(ﬁlfpeyardammetml tipl y| ng the
result by p00+to-yieldthe pe$ce“;u3e ef—segHene ce—tdentit For—the
purposes of the pﬂésent i nyenti on, seque%§§u§3%ﬁ?PF9p“ﬂFfl be under st ood
to nean the“TEtTHPETcCentage cal cul at edaByY- e painte?MPUT er progran
(Version 2.5 for mnndoms avail abl e fron1H|tach| Software_engi neering Co

Lt d. SoutC San Frignci sco, |[California, USAGTu4$lhmpvetsapdared defaul ts as used
in the ref -enpanyLng—Phe—seL%wﬁFer—SFﬁFk&F—eeﬁﬁEﬁPs—aﬁﬁFy
inrelatioph to seddence similarity. Refepéﬁ@ém-éﬁ@“ﬁ“@@“ﬁmFOM/stringency

i ncl udes apd ETCOTIRASSES frommat teast @}qpﬂllfnq‘e rse L, about 15% V/V

fonnam de pnd from'at | eastf about 1 Mto east abou Msalt for
hybridi zat| on, ancoat |eastf about 1 Mto at Qyelphilmoube 2 M salt for

i Lt alllv | ow stringencvy—is—at—from-about—25-30C+06
washi ng cohditions. Generally; Agenecy

\vAREEETIvACLY | [=E " A A v a og

“about 42C. The tenperature may be altered and hi gher tenperatures used to
repl ace formam de and/or to give alternative stringeney conditions.
_Alternative stringency conditions may be applied where necessary, such as
medi um stringency, which includes and enconpasses from at |east about 16%
v/iv to at |east about 30%v/v formam de and fromat |east about 0.5 Mto at
| east about 0.9 Msalt for hybridization, and at |east about 0.5 Mto at

| east about 0.9 Msalt for washing conditions, or high stringency, which

i ncl udes and enconpasses fromat |east about 31 v/v to at |east about 50%
v/iv formam de and fromat |east about 0.01 Mto at |east about 0.15 Msalt
for hybridization, and at |east about 0.01 Mto at |east about 0.15 Msalt
for washing conditions. In general, washing is carried out Tm= 69.3 + 0.41
(G+C) % (Marmmur and Doty, J. Mdl. Biol. 5: 109, 1962). However, the Tmof a
dupl ex DNA decreases by 1 Cwith every increase of 1 %in the nunber of
nlsnatch base pairs (Bonner and Laskey, Eur ,I. Blochen1 46 83, 1974.
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PCT/ AU02/ 001119 Accordingly, particularly preferred | evels of stringency
are defined as follows: low stringency is 6 x SSC buffer, 0.1 %w v SDS at
25-42C, ) 3 stringency is 2 x SSC buffer, 0.1 %w .
t enper at mgﬁqﬁﬁf%ﬁ)ﬁﬁg range 20C to 65C;, high stringency is Otﬁfﬂxg%ggtcmgﬁffer,
0.1% w v SDS at a tenperature of at |east 65C. The nucl eoti de sequence or
am no aci d sequence of the present invention may correspond to exactly the
sanme sequence of the naturally occurring gene (or correspondi ng cDNA) or
protein or may carry one or nore nucleotllde or amino acid substitutions,
addi ti ons and/or del etions. The nucl eotide sequences set forth in SEQ 1D
NG 1, SEQ >D NO:2 or SEQ >D NO:3 or SEQ 1D NO:4 or SEQ ID NO S correspond
- to the gengsRyIE PESERIPTION OFTRE A WIS AGT 113, AGT 201, AGT 202 and
AGT 203, respectively. The correspondi ng proteins are AGI-106, AGI-113,

~ AGT- 201, AGT-202 and AGT-203, respectively. Reference herein to AGI |06,
AGT 113, AGI 201, .AGI 202 and AGT 203 i uges - '

reference Ho8¥el &e?\é?ﬁpg‘cagﬂreé?n & Ofla'g&&é %esn\é%%b%ﬁ%?ﬁﬁlgp%oq%ag%rﬂlrlsnaeg or
i nduced derahyafakté@SgroAPardf Psdmdrnng s6&5s i dnithilonsn el Bypotndanaurd/ AGT-106
additions to the nucl eotide sequence, the present_invention further .
enconpasses$xpisssion ¥as feegrsAmath Isinginagraupdy tnimals ad remaingg unghanged with

sequence c i . , : 3 3.
The oxpr ecSrSRERErupT afa fpidf: A ehyle ofiastfyicn SlnelaRlY A TR,
has been deggmesentedda 55%tredudionahistdid notdieactt sigaificanveokvanempared bhANOVA
regul ation of one or _nore obesity, diabetes and/or energy netabolism In
addi ti on t oVithaCames-Elogistlipest-kaeFdssi on of AGT 106, AGT 113, AGT 201, AGT
202 and AGT 2D3 in the hypot hal anus or nuscle tissue of |ean versus obese

animal s and fed versus fasted animals, these genes may al so be expressed in
ot her ti ssURiguterkisuagraghical representatioayofll AGT 164 geoe rypresseoramchypothalamufha a

subj ect nucleic acgid | ecul es are pref.erabl quence. of _

deoxyri bonLIJE“fe‘"llnéi g"’éFe&rsT?) SHRHOBLS é’b a@@aﬁe%_ﬁ?@%aewﬁ%mnc W?éqﬂ%’H@&?"ﬂX
genoni ¢ SeqieRs&dTRh AkHR SRIPII SEm8XNTe Sdtebihed [R0D3sA genoni ¢ sequence
may al so include a pronoter region or other regulatory regions. The present
i nvention extends, however, to nRNA, introns and exons which may al so be

i nvol ved in.genejic networkin et her, th re tran i

pr ot ei ns. %lgliﬁ%f/ﬁﬁéﬁlaj@@lfelérgﬁngﬁ??gﬁéﬁ%&@@gﬁl%%ﬁéﬁ %‘é“ ivg'%g%i?l@}g\g?lgﬁ{&o be
a AGT | 06, ta¢edd 12&imméatys20bbesidClanddls. dh Ak Rfpdbtigatud, r AGRN0S hexpragiomnal
speci es. The AGI |06, AGI 113, AGI 2D1, AGI 2D2 or AGI 203 gene_is

exenpl i fi edignfieantyf negetipelaraemelatedoryath e whansgenia bedveigh afieh gettheyy fast
extends, hgye e e_h I gene, as determ ned by nucleotide
sequence agg?g?%&&é%ﬁ"?%%ﬁ%ﬁﬁﬁ%sg, primates, |ivestock animals (e.g.
cows, sheep, pigs, horses, donkeys), l|aboratory test aninmals (e.g. nice,

gui nea pigs, hanmsters, rabbits), conpanion animals (e.g. cats ogs) , and
capt ur ed wiligueed iea sraplicy. reprstsatation of Haks 106 8ee XPRFFEIAR YEEYS bq‘%é%ﬁ’@m ®c
acid of th ' | s PR b4 AGT6 hyAShalZ AGFTI RO
AGT 202 an?a%éﬁ.ﬁe%?s%ﬂ%ﬁ?z&f? g?srglé{lﬁal\?'eg’ ]g%‘g%h%{r?ol %@%&? e ?n I sol ated or
purified faxpreasich oms mayasberidtedyattle thetahamgeiebbdywsightafies a2d-heupfagssi on
vector. Expression may be in a eukaryotic cell line (e.g. mammualian, insect
or yeast cells) or in mcrobial cells (e.g. E coli) or both. The
derivati VeSFigﬁré IR J&%%bﬁi!csl 12freSEniRIoR G AG A 08 BenddEr@BloneMen bb@Pweipat de
ol i gonucl eotr'des, PCR priners, antisense nol ecules, nolecules suitable for
use in co sfagpd ebesk dyammdniys ebons anioiags. tn albdsd, grohp BuandsC amintabs: apathal ariicDNA

AGT 11 3, “AcACIoE” AR ot Aapisgal mepai s o ot T eBe HEREn ogs
of AGT | 06, hodFleikhBafted @R 428ur FAR=ADE782p€0.663). 203 are conveniently

enconpassed by those nucl eoti de sequences capable of hybridizing to SEQID
NO:'1, SEQ ID NO:2 or SEQ 1D NO:3 or SEQ |17 NO:4 or SEQ D7 NO S under |ow

ot gy oo PR 508 3lcd36reRARBR 5P AR DYEAC AP bR nb RaRRE T
expressi on fddaied GraupeA B aheCriBaamoriys abdsss aderalsvat i ves, honol ogs or

anal ogs thereof. Derivatives include fragnents, parts, portions, nutants,
variants and mnetics from



natural, synthetic or reconbi nant sources including fusion proteins. Parts
or fragnents include, for exanple, active regions of AGI-106, AGT-113,

AGT- 202 ofyAGhis283: Derivatives nmay be derived frominserpicgiyod@h@hi on or
substitution of‘ am no aids. Am no WO 02/ (1(299-4 -20 PCT/ AUl 12/ 00109 acid
insertional derivatives include am no and/or carboxylic term nal fusions as
wel | as intrasequence insertions of single or nmultiple am no acids.

I nsertional am no acid sequence variants are those in which one or nore
amino acid residues are introduced into B predeternined site in the protein
al t hough randominsertion is also possible with suitable screening of the
resulting product. Deletional variants are characterized by the renoval of
" one or nor RigaienD isog igelphfcabraptdsentstigenithe . cofeltivn tofitA @l 3 sazhe expressibn in

ariants are those in whjch a east one, residue_in the se ha en
Y emoved: andvahomrEN BN She NEwH W FHTARY (B Betesn P angre g el
Subst it ut | gpg3ith Auf [ YAiIA! MDA bERPSRIRNALE AfinR) aC d

substitutio nservative am no aci stitutions typically include
substitutions within the foll ow ng groups: glycine and al ani ne; valine,

i sol [ d | ine;. . ti id.and gl ut am id; '
o1 ut am ne: 1Enre b anE bR DGR o of B kot gk R g TIRBKGHAR RS .o
tyrosine. Agghtd R8Sd PR.ARbRYs 86dsls SfmURNCes include fusions with other

peptides, polypeptides or proteins. Chemi cal and functional equivalents of
AGT- 106, AGT-113, AGT-202 or AGT-203 should be understood as nol ecul es

hi bi ti f the f ' . i VAL . Of, I I
and may bo HEVAE o Cenr e A SRR yaR o AGLBT i hybaFRERIERERY O

i dentified dTasséd BRMMInBIDERGIBEnAdICh as natural product screening. The
derivatives include fragnments having particul ar epitopes or parts of the

entire protein fused to peptides, polypeptides or other proteinaceous or
non- pr ot ei naceou ecuyl es... AN e PLESRRL AlGAVEH | :
provi des agﬂggroel tho gg; par ;L’E gl rllca@r%gggéenrt?{\ﬁogt i%\%e?)zpﬁ%)s?r%floa? tg)ga (%IV or mest 1|nc
t her eof whitgioihgslaniiie 8 €ichnidfadiad Beimmeomswbsesusanhygier t hal amus tissue in
obese aninmals conpared to lean aninmals. In a nore preferred aspect of the
present invention, there is provided an isolated protein or a derivative,

honol og, a : Wl el g ' HS 1 NO
aci d sequenBaE, Bl 8 e B g T B O
in SEQ | D N@pdthaBEQs i Wk dd fREEI Pianiords oBEQslabinNds.4 or SEQ m NO' S or an
am no acid sequence having at least 30%simlarity to all or part thereof
and wherein said protein is produced in WO 02/ OC299~ -21

PCT/ Al (12/ l('iéllljelpﬁis a graphical representation showing (A) AGT-203 gene expression in the red
gastrocinemius muscle of group A, B and C Psammonys obesus. (B) correlation of AGT-
203 gene expression in the red gastrocinemius muscle with plasma insulin level, (C)
correlation of AGT-203 gene expression in the red gastrocinemius muscle with body
weight and (D) correlation of AGT-203 gene expression in the red gastrocinemius muscle

with percent body weight.




a larger anount in hypothalamus or nuscle tissue of obese animls conpared
to lean aninmals. A further aspect of the present invention is directed to
an isol at g piRien or a derivative, homolog, analog or mpgRidif2hfi@s eof
wherein said protein is encoded by a nucl eoti de sequence substantially as
set forth in SEQ >D NO 1, SEQ D7 NO:2, SEQ ID NO:3, SEQ mNO:4 or SEQ m
NG S or a nucl eoti de sequence having at least 30%simlarity to all or part
of SEQ mNO 1, SEQ ID NO:2, SEQ m NO:3, SEQ B7 NO:4 or SEQ 1D NO S and/ or

i s capable of hybridizing to SEQ)D NO. - 13; SEQ >D N0:2, SEQ )D N0:3, SEQ
>D NO:4 or SEQ >D NO. S or their conplenentary forns under |ow stringency
conditions at 42C. Reference herein to AGI-106, AGI-113, AGT-201, AGT-202
" and AGT- 20DETAIVEPDESERIPTIONIOF THE RREFERRPDIEMBODIMENES | y occurring
AGT- 106, AGT-113, AGT-201, AGI202 and AGT-203 protein nolecules as well as
_any derivatives, honologs, analogs and m netics thereof. Derivatives

i ncl ude parts, {0 f - 3 729 hssoffaled202
and AGT- 20?:[th§sP ré\%ﬁ?i‘ﬁgg&gnﬁg%éé@%agé@nﬂmaﬁp?rﬁ@g&]é%% ﬁgéigdmés'ﬁ%%‘ﬁ ilt igons,

del eti ons amet arlicaduiilt irepgatian AGTend@gy baBihce 16hesityGTarR iabsEs- oo rguscle
AGT-203. A derivative of AGTI-106, AGI-113, AGI-20l, AGI-202. and - IS
conveni ent Id)?v%lﬁ%ﬁ’ﬂagg%aew N é@f'ggrd éﬁ@ "5998“%8@58%{’105@'“ @%ﬁ%‘g%
capabl e of s@%é?ﬁih lof hﬁgrofaﬁafﬁwam& HypoBfafarisor MReldtal SES21: MIY0A Detwie)|9dR
NO:4 or SEQ )D NO S under Tow Stringency conditions at 42C. O her

deri vat i vesandbbgs@hnirdds aniAT: HerBeenAier amiptals adfastebanim@lsAGT- 203 i ncl ude
chem cal anal ogs. Anal ogs of AGI-106, AGI-113, AGI-201, AGTI-202 and AGT-203
contenpl ated herein include, but are not limted to, nodifications to side
chai ns, i ncyePRAAt deReréttiatn By iaLisedinnes Bfvadisst 3BEkead inblade tikeexpradsionest
during peptide, polypeptide or protein synthesis and the use of

crossl i nkermclgracid srapenass Hoers tpe eHiSSppEsdaive dh anather YRl Ussyigithe FamesOTon

t he protei ngagequs . nbl ec Iy ololw / -4, = :
PCT/ AUL2/ ( 1@%5#'@%?%‘5&%9%@?% 36 aiRRal O Ghimals 02 ctg%t?s%?rlgl ?ﬂ‘éﬁlsb@mt fe
present i nuifiéreMngasieiontiealstdés suckhbs mrasfedor ac-fed sttayiscrearcdy (as. toymbrane-
reductive al kylation by reaction with, an al dehyde foll (%vved b%/ rcgducti on

wi th NaBH4:;based mmeraerab anpysispreferabhe includes sete of AAys (f JRicliq And, expregsion

hydri de; lati f ' bt liffefdnRilt ; ti
i el

acyl ati on othagBienstig@r oups Wi th succi nic anhydride and tetrahydrophthalic
anhydride; and pyridoxylation of |ysine with pyridoxal -5-phosphate foll owed
by reduction with NaBH4. The guani di ne group of arginine residues nay be
modi fi ed byAéc'%?diﬁ%S'”%Bé OfRp&t HEHRS PRt MveRRAIe PRAIdedNa PIRILIC laBidWinidlecule
reagents such as 2;3-but anedi one, phenyl gl yoxal "and gl yoxal . The carboxyl
group may bempoding estqbgnce af nodieptided enesting ert ¢omplementary-e\y seqeamce gncoding

formation foll owed. by subseguent. derivitizatio for .ex L
cor r espondi FgPRHHE" ‘%ﬁ#{}fﬁ%ray‘fend?t&fp MR gb@‘mﬂ%%?)f inggleggmﬁ%%%‘gg&g&c%ldas
car boxymet hyjclid d WMdldbulddRRpRES iﬂ@érger%ném%afﬁadﬁiusnﬁrrﬁmm tissacof
oxi dation to cysteic acid; formation of a m xed disul phides w th other
t hi ol conpobessanimalscemparedite fean@ndnals. de, mal efi ¢ anhydride or ot her
substituted nal eimde; formation of nercurial derivatives using
4chl or onmer curi benzoat e, 4-chl oronercuri phenyl sul phoni ¢ acid, phenyl nmercury
chloride, 2ZmH @rapsesBbodiménthidefoRpenddedonduaitibacidmmaelecule abmprising baequehed i on
with cyanate at al kaline pH Tryptophan residues may B.e nodi fied by, for
exanpl e, oxefaurclestdes angoding of FABRIEICAIARY o2 SFAUANKS FICOHIBE A5F XPHRESIPRABIVCY | ng
wi th 2-hydr - Ni: hie: oL ji i i ;
Fesi duss. orth LAt RS HREREE, shIBFLHRALICHIROF Mbrclfhdd AlciciRiERRRBRoule i
“tetranit r onaiphssel indarfger ameurs ivi hypothatansisne nlesclevtissue ef felidinials eemparedfo t he

i m dazol e r'%ntg of, a_histidine residue may be acconplished by al kyl ation
with i odoac®tFe RS- derivatives or N carbethoxyl ation with

di et hyl pyr ocar bonat e.

The expression product may be a protein or mRNA or may be an exon or intron spliced,

for example, from an RNA construct.



WO 02/ 01r299-4 - 23 PCT/A U 02/00109 Exanpl es of ‘i ncorporating unnatural
am no acids and derivatives during peptide synthesis include, but are not
limted t norl euci ne, 4-amno butyric acid, 4-am ; ,

hydr oxy- SQSH}eiﬁ)g%s'gIent anoi ¢ aci d, 6-am nohexanoic acid, t- g]tlj??{%loyz//g?lg)e,
norval i ne, phenyl glycine, ornithine, sarcosine,

4- am no- 3- hydr oxy- 6- net hyl hept anoi ¢ aci d, 2-thienyl al anine and/or
D-isonmers of amino acids. A list of unnatural am no acid, contenplated
herein is shown in Table 3. WO 02/ ( 1(2b‘b' -24 TABLE 3 PCTI A U02100109

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

aci dCodea- am nobutyric

" aci dAbul- N'THet teyhal ‘Aeinh edviaaotseseliviano usedmit Higdibuhost ageaktah mehseNbne shouldrhgi ni n
| D D ah @ BASlaD eiS B Siandard crteria 107 deerminINg Obssiy. Ganerally; for hufian™”' &
act dAl bL- NTRfBY) i HeRhillBRIAP SBA 19 BUIRID st Ntk PevIRIBY Selldy! M dpehien! nca
r boxyl at eL- N-"nmethyl gl'utam c

aci dNngl ucy@dnunatey] RisarfianeCiPescalenberStudy! Sinsty iNon SNHAS9s Epulharrse MNajibadl digarte Cpe

o endasrias S A RSB bilt SR P40, HPRE SHEBRAN RARD" 9

aci dDaspL- N Rt Ydri@tdibRRENSNIRBE AYsihehae DTy Akstdiimedag! CanbeteiAnshaiineD- g
| ut am neDgl nL- N- net hyl nor val i neNrmvabD- gl ut ami ¢

aci dDgl uL- Ninstisutiewif bteaith idBiakaren2)st i di neDhi sL- N- et hyl phenyl al ani neNnphe
D-i sol euci neDi | eL- N- et hyl pr ol i neNnmpr oD- | euci neDl euL- N- net hyl seri neNser D- |
ysi neDl ysL- N- met hyl t hr eoni neNmt hr D- met hi oni neDet L- N- et hyl t r ypt ophanNnt r pD

- om t hi neDarghvententd), il dnyrh@ISinb@diThay B piaplvyLt@ @ Biude B effedts bEbbask \aallileaNr t a
val , D-prol i neDpr oL-'N- et hyl et hyl gl yci neNmet gD-seri neDser L- N-net hyl -t -butyl g
| yci neNmt bugmalpr ladrarieisrh the-present veritan i sxempbtiesh isipoithe Csarsrerarsi ofesita

WO 02/ (10299 ﬁ%l(léélgcﬁa (A9 ﬁ’@ééy?faqieetﬁft%/i—igg—med abesi arrd NIDDM/.lln,its natural

D-tyrosi neDtyra-iet m nol so val 1 neDval a- net -y
am nobut yr afegdvp dabiExtaan active lifestyle and saltbush diet ensure that they remair. lean and

nmet hyl al ani neDmal aa- net hyl cycl ohexyl al ani neMchex a- hyl ar gi hine rga-m
et hyi cyl cop@rngglaFeRicnEVRFEn e - GHimAY| 4dififa "ﬂe%é‘h’g? ?ﬁ%rt"h |$fb§1, P&%)-

napt hyl al an - t-[a'f%?—t i hWsiNBe met
hylpcy)s/t ei nm%&?%@] gor%?%%%ﬁéteg glrny%?lﬁ[el\lg 8@@$¥hy gl“g{tlgﬂmﬁgﬁe%ngl nﬁl—mﬂ(hgr am

noet hyl ) gl yspecied\eagith deatthty))yd fange ofipathphiysiodgi@l aaspomses aws;e)egl(BatinpéNolad,D a
et byl 150 ehc nePIL] S 801 096 21 Bk MDY LA N BB BY b g, b eva

net hyl |'ysi ngaly sNbenssetavys vpehipheld-ar meb by Byrb i MeRuvert Mnbréthai many| e
t hyl ) gl yci neNgl nD- a- net hyl or ni t hi neDmor nN- ( car banyl nmet h(i%) gl yci neNasnD- a- ne

t hyl pheny| aifatlien eDmakse eqome: mbbisx yed HpplogimaeiyeNed (inrd-develepl PHIBPMe Bpt oN-
b t.hyl ) gl y.ci D- a- et hyl i neDnser N- cy- t vl gl vci -
oty & b cdRPREBAE RS nabrg1 S0P RErR it M Tt Fe IR RE .
| ohexyl gl yCéx@@AHmee@r%af fﬁgilcgylhtthé %impmmgfw b@&ﬂzydxﬂl NIDDRNad @edhmomys
codo

met hyl val i neDnval N-cy ecyl gl yci neNcdodD- N- net hyl al ani neDnmal aN- cycl ooc
tyl gl yci neNdwsts(alligsten gl adwyi Ne}’\’eéﬁ(ﬁﬁicgﬂgéﬁ/ﬁﬂdpﬁo(ﬁﬁyIlaf’%i\ﬁé]ﬂérp?to%* 1@4eshy| a

spar agi neDngas nN-LY44 0 y i | . 2-di
phenyl et hy|§%‘|§;§ ne&%%ng%gﬁhé}g’?%%gg@{@_ﬁw%%@g&ﬁsgﬁ%ﬁg?’%g@ﬁd)gg %ci n
eNoheD- N- medridyingpaitedrglicaE¥ nglbrahed 8Cgliemerdeln ooty Isyptalc Cobildareg ! NExpt ¥ gl u
t amat eDnnygl uN- ( 1- hydr oxyet hyl ) gl yci n hy D-N- et hyl hi stidin mhi sN- (hydr ox
yet hyl )) gl yerdoenser Bisedies HPi giﬁ-étci?ﬁ%&mpﬁwei";}ﬁ d%bfall‘syFéF% ) i ﬁgNhi
S VO U2/ eﬂgh?%é A& gﬁ?c&% and insulin levels which forms a continuous curve that
closely resembles the patterns found in human populations, including the inverted U-
shaped relationship between blood glucose and insulin levels known as “Starling’s curve
of the pancreas” (Bamett et al., [1994a; supra]). It is the heterogeneity of the phenotypic
response of Psammomys obesus which make it an ideal model to study the etiology and

pathophysiology of obesity and NIDDM.
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D- N- et hyl | euci neDnm euN- ( 3-i ndol yl yet hyl ) gl yci neNht r pD- N- et hyl | ysi neDnnml y
SN- et hyl go¥/062 2094 PCT/AU02/00109

ani nobut yr at eNngabuN- met hyl cycl ohexyl al ani neNnmchexaD- N- net hyl met hi oni neDnmm
et D- N- net hyl or ni t hi neDi unor nN- et hyl cycl opent yl al ani neNntpenN- net hyl gl yci ne
Nal aD- N- et hyl phenyl al ani neDnnpheN- et hyl am noi sobut yr at eNmai bD- N- net hyl pro
| i neDnnpr oN- ( 1- et hyl propyl ) gl yci neNi | eD- N- et hyl seri neDnnser N- ( 2- net hyl pro
pyl ) gl yci neN euD- N- et hyl t hr eoni neDnnt hr B N et hyl t rypt ophanDnnt r pN- ( 1- net h
yl et hyl ) gl yci neNval D- N- net hyl t yr osi neDnnt yr N- net hyl a- napt hyl al ani neNmanapD-

N- et hyl val i neDnnval N- net hyl peni ci | | am neNnpeny am nobutyric

© aci dGbuN- (mahydimgx ygbesny hyiglajsc areeddriveniendy divigedy Iilycithrﬂnggups( wizi onmsiphl ) gl

yci neNcysL- et hyI gl yci neEt gpeni ci |l | am nePﬁnL horm Rﬁ %anl hel- a- rrz\t hyl
_al ani neval #PMAlsRESH AE JEdT MORRPEYCeife BB Rkt T30k ¢ at
eMaspL- a- n'%%.'éﬁ sk p&ﬂ%lg%lc)éﬁ'icn% Rypsings1iehiy bk gr@ﬁﬁ‘@“@%%hlsmﬁﬁlbwaﬁg bydsgl yci
neMet gL- a- met ?91 ut am-neMl nL-a

met hyl gl ut aﬁypbngl\ﬂg,bmlc—ardri’emwmmlmem nelni sL-a

met hyl honophenyl al ani nevhpheL- cx

nmet hyl i sol euci neM | eN- ( 2- net hyl t hi oet hyl ) gl yci neNnet L- a- net hyl | euci neM eulL-
a- met hyl | ysineidrybect dmhmské%@ﬁthmomml\ﬁfemeﬁa TRk 8ad lesledule Wbinptisiag et hy
| nor val i nevnhval- a- et hyl or ni t hi neMor nL- a- met hyl phenyl al ani neMphelL- a- net hyl p
roli neMpr omualeqedmy&cmemqenmémg - mﬁ?ﬂ@ﬁtﬁfe’dﬁh Hepguenge gncoding an expression

thylt t I\/t
ot hyl vl | TR L AEY hoNRBRIoRy PAT AR, dreRRsiceNersRr (et L AYFISEIN ) o
bhN- (N- (3,53qbnB& R Ismmllamw@afr@mnb@mlmmmIomm:ummz bASRQMEX NQtY ¢ yCi
ne V1~ O 02/ 0@&299-1 -27 1-carboxy-1-(2,2-di phenyl- Nnb o
et hyl ani no)S‘E}lI[BpN@p‘h@é SES/IR NO:3 2¢ mm@dc@ld@s?HP‘?ﬂeér}@V@@natb'@aﬁs@Gut Al

exanpl e, £ 0 (gqpp rgétqc r ASSEbRser s

such as the rﬁ“%k ‘{)?‘gn"; a& &fd?é er ;bs]haw ng %W% Sp gg(r%%?oups %l

n=1 to n=6,NQl4urBED ﬂBN@ie)anmohﬁd:rapxusuﬁbybmdmu@toemcexrmcmdfSEQIDNO 1 or

het er o- bi functl onal rea%en S i sual | écont ain_an_am no-reactive noiety
§

such as N HER BWNQor AER H%Né)n%i OéﬁgﬁﬂprN e EQ ARING 2.qr dhgik coraplamewaty
such as mal grg e fiowl {ggl'ggn doplidiohsa 4 &ﬁlﬂbﬁéllefn@aﬂﬁn%%léﬁm rh&ecule is

addi tion, S can orrnat| onal I'y constrai ned or exanpl e,
i ncor porati eﬁtpre@ied(iﬁ. admrgetNimonett fry hpputhedaraes @lsmuscm tisokicf 011me arfimodsutsingpabasinds
bet ween Ca and Cs. at ons_ of nQ a i ds aeg fornatlon of cyclic peptides
or anal ogs tBF@ﬁPF’&H%‘?%@‘B%@a‘P‘BW SIFQHPaTed iR fps #ng an ani de bond
between the N and C term ni, between two side chal ns or between a side
chain and the Nor Ctermnus. Al such nodifications may al so be useful in
st abi | i zi ngRefbrengxGhiert06 to ABTilarity, isA@nepdlly, ainaTlevel2 ob sempaTsor0af bl leasti| 16 f or

use in in vivo admnistra nprotocosor or di t,LC. pur h

nucl ei ¢ aci ®"HEHREU R &absﬁzﬁ@a %oélﬁ?cu e e e@ﬁ‘df‘s a(g %TS lFasbl§ ?021§?§I8V%—t grd
formor |i gabgentdlysconesdufiVe afiied aéid rREidBesD Pesteired Ipmeeﬁt@ge sibyllatitisohatedl’ i s
meant a nucl ei ¢ acid nol ecul e havi ng undergone at [ east one ur| fication

step and t Hieast labouiéﬁ%am toast| apodted (%nctl 1C&Sbab%lké%l»étlew abo‘ﬁdﬁp’bs"ﬂqaﬁrﬁbom
conpri sing abgu ct nucleic acid nolecule, preferably at
| east about 0@)’ ?aespgbre 6& ‘AQ!, ‘| east about 30% still nore preferably
at | east about 40-50% even sti II nore preferably at | east about 60-70%
yet even still nore preferably 80-90% or greater of su JﬁaSCt nucleic acid

mol ecul e r ek feve “sigtigriRerascisa bR Hokidesigtagt IdeRal hshvers ORPREd SRAVGES
encodi ng ackiqd Bé(clﬁgﬁfﬂglo‘? 1ifle a S ALFRC hemﬁ&eqp Hef?%demlgnat%e Ahd8Stide level,

conveni ent neans e nucleic acid nolecul e of the present invention nay
“al so be consimgarad; inchudas prfﬁzfrmceebletwehodequemies whochhreestlt ol dtjfeocﬂt Ia;nupmaceds

W0112/O(|299~-28 PCfi/ AUO2/ 11 t ei.n

“under st ood 8" ¥RAEYPREESHERRIPG I é ?W ?] o@%‘cﬁ‘ﬁfﬁ ﬁxpgt[uma #*ﬁ@"ﬁfﬁ?cg?rn
may be g YC&%YAxﬁ{aﬁgnﬂrlemglwa&%ythareqé RRAGEHIITBY (ROFhRMoNack] TARTE SRl Riter
nol ecul es fused, li1nked, bound or otherw se associated to the protein such

as am no acindsided armmdgpldsahabmmwaﬂméesarel@i@%@reapbpthedétsthe pancpwrap fimséiendy
proteins ef erence hereinafter to r in S e
conpri si ngﬁ?;f é& E’ﬁc ‘%‘Pr 6?8{‘#?5[“3%?%2 lggel %P asIg agt%ﬁllrljag elpﬁefgéés)%céxg?oedcfn S\I}tt h

ot her nol ecul es such as amno acids, |ipids, carbohydrates or other

pepti des, polypeptides or proteins. In a particularly preferred enbodi nent,
t he nucl eoti de sequence corresponding to AGT 106 is a cDNA sequence
conprising a sequence of nucleotides as set forth in SEQ mMNO1 or a
derivative, honolog or anal og thereof including a nucleotide sequence
having simlarity to SEQ I D NO I



In another particularly preferred enbodi nent, the nucl eotide sequence
corresponding to AGI 113 is a eDNA sequence conprising a sequence of

nucl eoti dge BrReRef forth in SEQ ID NO:2 or a derivative, bpiphggofhy anal og
t hereof including a nucleotide sequence having simlarity to SEQ )D NO: 3.

In still another particularly preferred enbodi nent, the nucl eoti de sequence
corresponding to AGI 20l is a cDNA sequence conprising a sequence of

nucl eotides as set forth in SEQ m NO: 3 or a derivative, honolog or anal og
t hereof including a nucl eotide sequence” Havi ng simlarity to SEQ )D NO: 3.
In a further particularly preferred enbodi nent, the nucl eoti de sequence
corresponding to AGI 202 is a cDNA sequence conprising a sequence of

" nucl eot i deswalkotidt ahdrdefudnde SoRpalsdiB: dreomade derthw aleveleof hidamtityogatber heal og
t hereof including a nucleotide sequence having simlarity to SEQ )17 NO: 4.
In still a SHOHarKBr particularly preferred enbodi nent, the nucl eotide
sequence corresponding to AGI 203 is a cDNA sequence conprising a sequence
of nucleotides as set forth in SEQ WO 02/(1G299.4 -29 PCT/ AU2/0(1109 ID
NO S or a dennyatdd/®, désoribé egquencearsddtiogstipreb@wken fed widinmere spohyonutksotidaseor

sequence having sim.larit 0 SE D NQO S. The nucl.ejc,ag¢id mol ecule. be
ot ad o PalvpenieRudtide Velefercs Sedndnbs Srommrrat Sl A R ST Y o))
(e.g. E coldigq@hced i@éﬂﬁ@y’ymﬂe&eﬁ@gél tlﬁﬁ-sgque)/i@élssimﬂﬁkﬁtblg,, “hero@athgec @f| Sequemzect

cells, mammalian cells or plant cells). The nucleic acid nolecule may be
| i gated or identiey’, Gsubstantially sinilaesand substaniial Hdentifiic e ‘efaencs ssaveEse| & at

encodi ng anot entit u a f or.ex I gna eptq al so
compri o9 addist THR ARt T? 48 TS Al RRELATRS 2o By AHAT tnc G S0 fongher TR,

ot herw se 3sQQR&IabLAuMGtles tin®hmiRr acd rdsitiResd'in Mnghh. Berhibet®b fodyriucRotder at
both the 3' and 5 termnal portions. The nucleic acid nolecule may al so be

part of a weat exch eerisas(lan sgpenssdi-ononEc pertionid thaceewldspebinkelpetide
o e o SIS hal R, Syl RPN kB IRl BRRLY 98T 3F et Bach

fornms are éf resent i nv prese vention

ext ends to divieg@x pewseh dic oopblgiuctdotitiése seqieh@ @ngriridomstiatwednatsvoa®r more)
her ei nbef ore_defined. The expression product is preferably a prgt g{qn but
ext ends t o heRmaclepiides jase r gypacallig nesfgraed phyt 6pTaBIRNS t??@uélgﬁ?‘ e85 two

products ar -1 S - ; VofSEQ
PoNG 1 SaBIEiesiEs QL sty aiforktindofTp ey Grl hnind BRAPEAROCR,
or are der is¢qidnve simibaniay. oy S‘cothparsbo gandmiibrdfarsito e qonvepluh tsegment wif tpically
t her eof . Anot her, aspect  of the gresen& invention is di rﬁct ed ta an i%ol at ed
protein sel 12.q08j84qus Fesidues that is Compared to a reference sequence. The comparison window

may comprise additions or deletions (i.e. gaps) of about 20% or less as compared to the
reference sequence (which does not comprise additions or deletions) for optimal alignment
of the two sequences. Optimal alignment of sequences for aligning a comparison window
may be conducted by computerized implementations of algorithms (GAP, BESTFIT,
FASTA, and TFASTA in the Wisconsin Genetics Software Package Release 7.0, Genetics
Computer Group, 575 Science Drive Madison, WI, USA) or by inspection and the best
alignment (i.e. resulting in the highest percentage homology over the comparison window)
generated by any of the various methods selected. Reference also may be made to the
BLAST family of programs as for example disclosed by Altschul et al. (Nucl. Acids Res.
25: 3389, 1997). A detailed discussion of sequence analysis can be found in Unit 19.3 of
Ausubel et al. (“Current Protocols in Molecular Biology” John Wiley & Sons Inc, 1994-
1998, Chapter 15)..

The terms “sequence similarity” and “sequence identity” as used herein refers to the extent

that sequences are identical or functionally or structurally similar on a nucleotide-by-



list consisting of: (i) a protein encoded by a nucleic acid nol ecul e which
nol ecule is differentially expressed in hypothal amus or nuscle tissue of
obese anigglsesRgpared to lean aninals or a derivative, hp@p&ggymﬁ@alog,
chemi cal eqU|va ent or mmetic thereof; VI' O 02/ 11(i 299 -30 PCT/ A

02/001 (19 (ii) a protein encoded by a nucleic acid nolecul e which nDIecuIe
Is differentially expressed in liver tissue of fed aninmals conpared to
fasted aninmals or a derivative, honol og, anal og, chem cal equival ent or
mnetic thereof; (iii) a protein encodedly a nucl eoti de sequence
substantially as set forth in SEQ mNO | or a derivative, honolog or anal og
~thereof or a sequence encoding an am no acid sequence having at |east about

30% si mi | ar 'uElgotSde f)zﬂ'iss o?g léﬁgﬁ@ abid-By- éjrﬁfnbva"etld Yasis Qgémb%nd@ﬁ%fo&)mﬁéhgﬁﬂ cal

equi val ent “or protei'n; (1v) a protein encoded by a
~nucl eot i de maqm?pmcmmmtcﬁrseqwdnby umms}ét fdromampian iSEdeuatd by epmparing two
derivative,

anal og t her uence encodi.n n amno I d
sequence hé’P‘ nﬁ g‘é"éls%eq%%% %Wﬁ?c{oé{‘f Pff/&%a”tsﬂ?’ &g%—% 'ﬁ%gh Sopurgoet ot
derivative, \?oﬁﬁm Q%hn&ﬂﬁa'e‘?@enn@{lq{rbfeﬁi ack@iBas¥ e 8NA, PFC,"G "B ok thelieriRbbamino
protein; (v) a protein encoded by a nucl eotidé sequence substantially as

set forth |amdSE:(@md:(ePg) Ada,dtro.Saietly &y, Wgl, handleoBhe Tyanpobys Heg.ddis, H8P.a
sequence e
seauerce sn5ediag 66 LT8BTSR S e e

equi val ent pegmahmwldangftheﬁﬁmdaep bPinatched poditiord HY'thE Bitdl xemﬂe@bdswoas in the
nucl eoti de sequence substantially as set forth in SEQ m NO

deri vat i ve,wihdavplobgompariseal(bgy. thesyiadew sizel %‘éqﬁ'éﬁélé‘”@n@éd?%‘iﬁ bdnl%)rﬁoriﬂelém d
sequence ha%}\{%qgg' %tta Ieeoafsse @é?x?é‘ﬁ e§9t§9 %‘ mﬂeﬁfx}r}; se§ 8r ¥h|3 p?'es%ﬁgm%gﬁfo Or‘seguence

derivative ) ana 0g, em ca ent or mnetic o

protein; (\ddntity Wﬂbbeluﬁde&mad&drrieyn merl‘lm:hteh)tpeﬂbenta@jlmﬂmﬂntedjbyttlamDMSIﬁ as
set forth in SEQ )D NO S or. a derivative, hanolo I t hereaf or a
sequence eweew%pw%%em@au%ﬁ géquéw ECIEN ?ml%lé%ﬁ gcg”B‘(ﬁfe segipeering

simlarity o h;@@gg Far fsc@ég Afthotid, | Qe% %aé'ar@ﬁka‘ﬁﬂs a6 hesd fRthe

equi val ent or’ el n;
reference manual accompanying the soﬁware. Similar comments apply in relation to

sequence similarity.

Reference herein to a low stringency includes and encompasses from at least about 0 to at
least about 15% v/v formamide and from at least about 1 M to at least about 2 M salt for
hybridization, and at least about 1 M to at least about 2 M salt for washing conditions.
Generally, low stringency is at from about 25-30°C to about 42°C. The temperature may
be altered and higher temperatures used to replace formamide and/or to give alternative
stringency conditions. Alternative stringency conditions may be applied where necessary,
such as medium stringency, which includes and encompasses from at least about 16% v/v
to at least about 30% v/v formamide and from at least about 0.5 M to at least about 0.9 M
salt for hybridization, and at least about 0.5 M to at least about 0.9 M salt for washing
conditions, or high stringency, which includes and encompasses from at least about 31%
v/v to at least about 50% v/v formamide and from at least about 0.01 M to at least about
0.15 M salt for hybridization, and at least about 0.01 M to at least about 0.15 M salt for
washing conditions. In general, washing is carried out T, = 69.3 + 0.41 (G+C)% (Marmur
and Doty, J. Mol. Biol. 5: 109, 1962). However, the T, of a duplex DNA decreases by 1°C
with every increase of 1% in the number of mismatch base pairs (Bonner and Laskey, Eur.

J. Biochem. 46: 83, 1974. Formamide is optional in these hybridization conditions.



PCT/ AU02/ 00109 (viii) a protein encoded by a nucleic acid nol ecul e capabl e
of hybridizing to the nucleotide sequence as set forth in SEQ~ NO1 or a
derlvath@O(nggbpg or anal og thereof under |ow stringencycpndsbiigns; (iXx)
a protein encoded by a nucleic acid nol ecul e capabl e of hybridizing to the
nucl eoti de sequence as set forth in SEQID NO:2 or a derivative, honol og or
anal og t hereof under |ow stringency conditions; (x) a protein encoded by a
nucl ei ¢ acid nol ecul e capabl e of hybridizing to the nucl eoti de sequence as
set forth in SEQ mNO:3 or a derivative,1&onol og or anal og thereof under

| ow stringency conditions; (xi) a protein encoded by a nucleic acid

nol ecul e capabl e of hybridizing to the nucl eotide sequence as set forth in

' SEQ 1D NO: 4 @5 dthor hatabiigy froRRtOdcRs dfadiagdnberaefdefinderas! fllostsr ilogency
conditions; (xil) a protein encoded b%Da nucl el ¢ acid nol ecul e capabl e _of
~ hybri di zi ngtringendyd's 6uc$$@biiffer, 8dueAcEDa St 22821Gra Moderatgstyngenyy 1S 2ot S§C

derivative I I th f. ' iti :
(11 prtter B 198 v sPRk AR ETG Bt o 1hF Rogt 24 Gl GO EF ieh SEAHEhsy RTPLx
horodi mer | g stosyTTer, 2010 (Wi SIS fraQtmpdtamge efedtiqaeh5°@. any one of paragr aphs

(i) to (xii) in a heterodimeric form The protein of the present invention
Is preferably in isolated form By "isolated" is neant a protein having

under gone I . iLficatli : L Srdl j | inged,
For - exanp! drenfRRbudEaBtict ok SHACRTRERANLLLL st FNUHEHH B cbnbaiond
protein, pretgichltie gimd ssaaénceladdite 2Aitallyocairfing fenealot yomespbrdisg cCBDGA)Or30%
still nore preferably at |east about 40-50% even still nore preferahly at

I eg_st aboutPr@eIN RN, AT VeI PIIROTE NURISP RIS PT4TBING iC SIHYHOLY ag‘i‘@%‘fsear“ (¥'
subj ect pr L ' : ' .

o2/ a0’ B B e e S e D 2 F

ot her converdensr SEQMD. NThé oprSRQeiD N®: St ¢trerespasietot the racaes referredalp bireis dse

consi der ed’A&]D-J 86p/585'67‘r15e,9G?{g)09d[4%@502 ;[ll’% B%Tt-)}d}l, (r)&ipg&{vleyy. The corresponding
proteins are AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203, respectively.
Reference herein to AGT-106, AGT-113, AGT-201, AGT-ZOZ and AGT-203 includes,
where appropriate, reference to the genomic gene or cDNA as well as any naturally
occurring or induced derivatives. Apart from the substitutions, deletions and/or additions to
the nucleotide sequence, the present invention further encompasses mutants, fragments,
parts and portions of the nucleotide sequence corresponding to AGT-106, AGT-113, AGT-
201, AGT-202 and AGT-203.

The expression pattern of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 has been
determined, inter alia, to indicate an involvement in the regulation of one or more obesity,
diabetes and/or energy metabolism. In addition to the differential expression of 4GT-106,
AGT-113, AGT-201, AGT-202 and AGT-203 in the hypothalamus or muscle tissue of lean
versus obese animals and fed versus fasted animals, these genes may also be expressed in
other tissues including but in no way limited to muscle and liver. The subject nucleic acid
molecules are preferably a sequence of deoxyribonucleic acids such as a cDNA sequence
or a genomic sequence. A genomic sequence may also comprise exons and introns. A
genomic sequence may also include a promoter region or other regulatory regions. The
present invention extends, however, to mRNA, introns and exons which may also be

involved in genetic networking, whether or not they are translated into proteins.



pure. Wthout limting the theory or node of action of the present
i nvention, the expression of AGI 106, AGI 113, AGI 201, AGI 202 and/or AGT
203 is tha&g? % 4relate to body weight and circulating tpicglMfushi@es.
Modul ati on ese genes expression is thought, inter alia, to regul ate
energy bal ance via effects on energy intake and al so effects on
carbohydrate/fat netabolism The energy intake effects are likely to be
nmedi ated via the central nervous system but peripheral effects on the
met abol i sm of both carbohydrate and fat- B#e possible. The expression of
t hese genes may al so be regul ated by fasting and feeding, accordingly,
_regulating the expression and/or activity of these genes or their

expr essi on pnhahetdeSisCiombidered Qyibdea aGYEMwm@mf.brAGEg’WIIaﬂGng2(Hod)mA66"d2,03

wei ght and energy netabol i sm includi n car bo ra f at bol
The i dent i fgeaafioBnarsthea@mma) GPecARST The 46 1&%;@85}05”@6 3 3‘1‘%m

odul at i ng A pRBEdt gﬁ%ﬁ“ﬁfk%ﬂ%ﬁ%?ﬁ%&ﬂhwééeé{’? IR o,

nmodul at i ng ekheadedowenéry totheAlSTrdlOdbus /geTe it SleteAGinca (i, ntkﬁbtlﬂazemdcmﬁJQOB

Modul at ors contenpl ated by the pres i nvent |a%r)1 i ncl udes a on| sts ,and
ant agoni st @W‘OAGﬁOI’(den)@G? primate V?(BG_LC A€-8n §OXETS 185t JOLCEn .
Ant agoni st gk HA lalgcﬁ' ddithals\Ele. 70ke dﬁﬁ]—eazﬂés e o, I%Q@t&?an%ﬁl(ﬂn
i ncl ude antise ri bozyr%ss and” co- suppressi on nol ecul es.

Agoni sts i rmlm:de(engmlcetsudi@) awﬂ@hturmwééwn}ﬁﬂm eqdentst foxks, fleers kaggardes).
interfere with negative regul atory nechani sns. Antagoni sts of AGI- 106,
AGT- 113, AGT-201, AGTI-202 and AGT-203 include antibodi es and inhibitor

peptide fragEpickic Alidl of HehreRhefvk@fondM ihipaficule oG 10081 GDYI 3,1 4GTL0],
enabl e such nolecules to penetrate cell menbranes. Alternatively, vi r&éﬂs
i on

agents may AﬁTéﬁﬁlaog}eﬁtGI 303 and i dervajiveeand hemelngstmay be ibiolatedeoRi

of AGT 106, AGW A d AGI 2 :
AGT-113, ACPIB@RI °YAE3?Y gré‘gétﬁﬁ ‘%@‘eé‘ﬁ%suﬁ Wi 2 s g%sbocﬂ phees E’%rﬁ%? A‘ﬁg &é;glnes
such as the, Qﬁka%ﬂ@ c\ennme (EBCAERmaliaR ihgect bhgedshedIRperin midrobisiceslle fe.gRg.
target the ~ [ UR99~ -33 PCT/ AU() 2/ (101(19 AGT 106, AGT 113, AGT
201, AGT ZG@llAntle&tET 203 and ob genes or their translation products. The
present invention contenplates, therefore, a nethod for nodul ating
expression of one or nore of AGT |06, AGT |13, AGT 20l, AGT 202 and AGI 203
i n a manmal Thes alediviiiebodf cthephnidéing acidniadéduiey dfheheAGiresedt, indGKiobl 3ncludeT
201, AGT 202, and AGI 203 lgene with an effective anpunt of dul at or of
AGT |06, A®tigenacleotides, JRFE PREIRTSOBFAUE GO e RO RS SHIINE 95 USE 11 A8 and

under condi h
modal at o exPEESEh ot HEH phdet Rl FPHRLR RIEPC SR IS M SRR
exanpl e, a donengilaedby mermésenuineer&maﬂnem@dm(ﬂmﬂm AGT-1 133 AGEEA0 R AIG T-X&T

202 and AGT 203 or_a derivati or honol reo u to a
cell to enrcAC{+&3 é’BlWS‘?@‘I Hé{?tlvc,eé@}lg?la f cfe‘{%ggo%g%/ig ﬁ?gjo?
AGT- 201, AGI=204 kb A@Fﬁﬁ%fecwﬁ\oeﬁ@ﬁwmﬂpds% b\GHosk Liucld¥alie &@huenegsr
202 and AGI 203 antisense sequences such as ol |gonucl eoti des mag Z@NO4

i ntroduced ¢apatleof bywalizihg taSBRITRONO; I, pEGF IDNNE:3 0GSERGR N33 o

AGT- 202 and ul.es. . Anat her c t he present invention
cont enpl ate%’@c%\ﬁ?i\gggé‘f‘g%aﬂl E R copiips E‘“ﬁ GT-106, AGT-1I3, AGT-201,
AGT-202 and AGT-203 in a mammal , said net hod conpri si ng adm ni steri ng to

sai d mammal a nodul ating effecti ve amount of a mo| ecul e for and
under condi I‘hmmsmﬁwe@tm@xtp@ds ﬁqcer@é@@or@mr%@ﬁeefséﬂdﬁﬁmm MG &G@ 7201,

AGT201, AGT; a vV, e I us
nol ecul e or §9‘2% al %ﬁ y%yﬁd5 r%fé:{,r e%reg(gl:%glgﬁLﬂdg?@%taﬁvg%tgh,%@? @%ﬁg

" AGT- 113, ACﬂ'era»QﬁvesAﬁB'mé’lQ%s Mak@{ﬂﬁ%for its ligand. Modul ating | evel s of
AGT 106, AGT 113, AGI 20, AGI 202 and AGI 203 expression is inportant in
‘the treatnent of a range of conditions such as obesity, anorexia, energy

| mbal ance, HLANGHES ind]RiA HehonSy RO FortigHS | MBLART VariahW PAIE el from
insulin resrstance an nmusc 3 'opnent conditions. It may al so be useful
in the agrlnathﬂal;rsazhthendmtrcgomlnnm@smces mciuing fistora prateins f Parsagrefragmental s,

or where re red,, nore obese aninals rai.ng| e ated
by the pres l“dF’n\t}%rn?’i ?’n?ﬂt'ﬁaergglﬁﬂi of ?Eﬁgfl%i %(%lﬂgdtl?’o‘z\m 8{"’?@3

l'i vest ock apeRRdivef ?-nag beRleHSed BHRGRserEsHAeleliO SLEubsGRIKEYS mino msoy@@99~
-34 PCT/ AU02/ 00109 | aboratory test aninmals (e.g. mce, rats, guinea pigs,
hansters, rabbits), conpanion aninmals (e.g. dogs, cats) and captured wild

animals (e.g. foxes, kangaroos, deer). A particularly preferred host is a
human, primate or |ivestock ani nal.



Accordi ngly, the present invention contenplates therapeutic and

prophyl actic uses of AGTI-106, AGT-1l3, AGI-20l, AGTI-202 and/or AGT-203
am no aci §ppdesyeg! ei ¢ acid nol ecules in addition to AGT- g adshedd 3,
AGT- 201, AGT-202 and/or AGTI-203 agoni stic and antagoni stic agents. The
present invention contenplates, therefore, a nethod of nodul ating
expression of AGI-106, AGI-113, AGI-201, AGT-202 and/or AGI-203 i n a
manmal , sai d nethod conprising contacti ng(&t he AGI | b, AGTI 113, AGT 20I,
AGT 202 and/or AGT 2D3 genes with an eff€ctive anmount of an agent for a
time and under conditions sufficient to upregul ate, down-regul ate or

ot herwi se nodul e expressi on of AGI 106, AGT 113, AGT 20l, AGT 202 and/or
" AGT 203. Farideiaseribegl denivathes declsdy emimesnddarciarbaxybit itgorioall fusionsles wellyashbe
utilized. Conversely, nucleic.acid nolecul es encodi ng .AG[-106, AGI-1
AGT b0t AR s ipre SR BB T e SRR OTL I 1S TRREREy 1o
up-regul at §,3QRRs Ofre TRER FPYichi 6nd WP GhoRNAhinBCAdiY | resiBSes AROMrOAuaEPEES a0f
the present invention contenplates a nethod of nodul ating activity of
AGT- 106, A@Tedete3mingdTsitz0n thenmptedn 2ltovghgrndaarinseionrds alsg popsibletwitisgyitgble

met hod conprisin m ni st.ering t.o~sai.d subij. i f i
anount of éﬁreﬁ'é‘Bgt(’?glﬁreﬁ'ﬁh’%mgﬁg' Hﬁ%&?nﬁgﬁhﬁﬁ% 3%5%8##&%?‘2% ?eol%ﬁﬁ(k:l)?ﬁg%fse
or decr easndet mbPdamiNeTacikl Fronf\RE2BduenbésBuBQRuAGHM @mindGEidOiianktary thoye in
Modul ation of said activity by the adm nistration of anag(gent to a mamal

can be achivauel abyeashenefressdigeinathet ssaperice s beenp demarerdy apdita differmyt Wue
limted to.intreduc i nt i _ ‘o .
non pr ot ei AMPEBHA g1 At £, A1 BE JbesityBh B SRBRGRRY Safing pre samsgy

119 (i) noduias esci@xsubedaitions. 0Coféefvatioe, aAlEd htR] sAbit@dins APicaly2 nanhtieor
AGT 203; (ii%?functio,ns_ as an_ant agoni st of AGT- Oq, AGT-113, . AGT- 201 d
AGT- 202 andhbstityiesns swrhing thei olley g BOHRS: a8lYGIRAC AgEnlanings valiap. solcucingrind; 3,
AGT- 201, AGI- - OF The.: pr j ul e Lved
from nat ur A e AABAC kel Sha gifaml i h AL ERC BN BTG, SR 0
for exanpl dysinatnd atgipinedandt pieayleninegandSyrodineo Agidoions naemonrs a¢id | sequeneesmay
be, for example, .a nucleic acid, Ie?ul e.or ma\E/qbe derived from natural
sources, suBHugaTIsONS Wi rPﬂI'eépﬁ%ﬂC{‘Ti‘F)eﬂ OTOENEBHi ng or may be chenical ly
synt hesi zed. The present invention contenplates chem cal anal ogs of

AGT- 106, AGT-113, AGI-201, AGI-202 and/or AGT-203 or small nolecul es

capabl e of Glemica) asl fgetivsd sequivalmtsagbmMGT I 06T -daB, A§oN2Ed DrnA( TR
necessarily, be derived from AGI-106, . AGI-113, AGI-201, AGI~202 and/.afr...

AGT- 203 butShH'é@q?Hs%dsrsPé’Ftaéi“?P%&i‘?soeP‘H&’ﬂ'%%{’ly’ e %?ﬁet?‘ﬁl%‘? mﬁﬁ%&ﬁgfﬁ}% Y,
chem cal agfninstes MBcuRR SREGIAY B&ldedivete Fopeslyt SoubdenbiichC ¢ thaing chemically
physi ochem cal properties. Antagonists may be any conpound capabl e of

bl ocki ng, isynthesizeder identified eiacseeningaresesics guchas-npowal pagsiucy seseengsr- 201,

AGT- 202 and/or AGT203 from carrying out their normal biological functions.
Ant agoni sts i nclude nonocl onal anti bodi es and anti sense nucl ei ¢ aci ds which
prevent tr arieCddrivhlieR iAfludd aagheits aaving pAtduladepitoded of patts ¢fhe 2tlre pMEEIN202
and/ or AGT 203 genes or nRNA in manmalian cells. Mdul ati on of expression
may al so befusashio @gpiides: PalypepHeesA5othse REOTCIRIGROUS PINOBAHRISINAPREAS PhRlcculagnA
aptanmers or antibodi es. The protei naceous or non-protei naceous nol ecul e may
act either directly or indirectly to nodul ate the expression of AGT |06,
AGT | 13, AGIotR&H agpe&GIf 2 prenettt oinvéBbn2M8vides taheisalatedvproteimfor AGHeti ¢Bive AGT
| 13, AGT-201, AGT-202 and/.or Al -2g3 .ngid rarolegepc.ule acts dire tlé@liaf it
associ at es HAmlos@ralesgr mipstia hereohpehichds prodyee BJareer apgntsiBypErhalgmus
AGT- 106, AGTo4d i o18TardBlscoffGlred 02 ARG MalsACT- 203 o modul ate expressi on
or activity. Sald nolecule acts indirectly if it associates with a nol ecul e
"other than AGT |06, WO 02/ 0G299-t

In a more preferred aspect of the present invention, there is provided an isolated protein or
a derivative, homolog, analog or mimetic thereof wherein said protein comprises an amino
acid sequence substantially encoded by a nucleotide sequence as set forth in SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 or an amino acid sequence

having at least 30% similarity to all or part thereof and wherein said protein is produced in



-36 PCT/A U 02/00109 AGI 113, AGI 20l, AGI 202 and/or AGT 203 or AGI-I 06,
AGT |13, AGT-201, AGT202 and/or AGT-203 which other nolecule either
directly \gg objdehobeCt Iy nodul ates the expression or acti Vi pygrReAeahosd06, AGT
113, AGT 201, AGI 202 and/or AGT 203 or AGI-106, AGT-113, AGI-201, AGT-202
and/ or AGT- 203 Accordingly, the nethod of the present invention
enconpasses the regul ation of AGI |06, AGI 113, AGI 201, AGI 202 and/or AGT
203 or AGT-106, AGTI-1l3, AGI-201, AGT-202 and/or AGI-203 expression or
activity via the induction of a cascade 2f- regul atory steps. The nol ecul es
whi ch may be adm nistered to a manmal in accordance with the present
~invention may al so be linked to a targeting neans such as a nonocl onal
~anti body, r%@r RReVhdRShaREclimes ehivsge tisode bhebesenalimalsl @enpared telennr get

cells. A further aspect of the present invention relates to the use of the
“invention PRMals ation to mammal i an di sease conditions. For exanple, the
present invention is particularly useful but in no way limted to use in a
therapeutic or prophylactic treatment of obesity, anorexia, diabetes or
ener gy i mbal fanher aspectarfdherpleyent amentien 1sahrfetdd tofantibeated @saain drravdartvabye,

| ates t thod of treat f. di_t
Char act er | BURORYS 0BT BRIy HEED e reiB bl PPt b Bk s By I&b’é‘fcé%ongﬁd/ or
energy . mgé%@ﬁ&’ sugﬁhﬂlmtaé%l SRR $80 1D w@m SESLEY NOD, SEGH NOTRBED D

effective unt of an agent for a time and under condi'tions sufficient to
nmodul at e t NO:400SEF D MNOH omcarnm@eond:\@qmeneq hadmg 20leasta¥9fo zivgilaiin fo ell AGT

AGT. 202 anBFG T AGR SBRVO! i S THAYO2 sk Do, et Wi SR PINTRL (o

a nethod obyd/beRtdapibl@olRyBIRIiziA td SEQTD FJOOImSEQiHSNISQ SBEQUnt NOXS, SEQ ID
characterized by one or nbre synptons of obesity, anorexia, diabetes or

energy | mbalQihoe SEEAIT N6 sdhein pemplemantandforms ander lay siongeary corditiens an
effective nt of AGT-106, AGI-113, AGI-201, AGTI-202 and/or AGT-203 or
AGT | 06, A 'l 3, AGT 201, AGT 202 and/or AGT 2D3. WO 02/ U1299 -37

PCT/ AU02/ (11 U9 An "effective anmobunt” nmeans an anount necessary at | east

partly to attain the desired imune response, or to delay the gaaset g&
i nhi bi t pngfeéwdwr@n tﬁaAQTal%ogAe@"ﬁérB AR - 35 b Gl r2032 aagt &LaT-303 dmcludes
particul ar nl?.?% A 1“%15%@@%1%%0%
of the indi w% %{ QOI edtop léllt@%j P{dtt% 8&3% %‘bg?g?gct(?on desired

fornmul ati on0»fand meraoelmeuemt meleasise as mmasodnytdlmvaadescabmldgaaanamgs aadd
ot her relevant factors. It is expg}cted ”,lﬁt t he a unt, will

Pl at i vel y THMSHES MEHGS DRAYatYsH MGEI08 GBS nirABRET AR, GATIOB8 AGto5 4B,
accor dance 1 , r
AGT 203 or I%K%ﬁgéﬁﬁf}] %@f XG@CH%?%%G%G%%{ % siete 24 mﬁ?ﬁ%&ﬁ? e
capabl e of sastititins,nigldtivas am]lfoe&kimmmsdo AGT106,t 4GFt 1 1SaAGTB0 bAGES203mpdbe

"o adm ni ATEE PoRRTe o T aRBonS GR rhGe Al Ae T ROt RS G20
formul ati OQoWeniéﬁtlS'V&chhf)is%E@ B rﬁ@leemésabmaéd WBiyda nll€les@ie seyierbiel EpabIBtof
rout es or sequential admnistration by the sane or different routes. Eﬁ

"sequent i alhybladimngltgtsf%@ BNQs, HESHID eNQJerﬁE@i D NQAcSERr I N

m nutes, h bet ween tration of the two types of

nol ecul es. %#12 Pectrlme%m%congqlong%%?sbtsered in any order. In yet another
aspect, the present invention relates to the use of an agent capabl e of
modul ating the expression of AGI |06, AGT 113, AGI 20l , AGI 202 and/or AGT
203 or a dédtheradérnativerorblASITdP6aAGTol 3 AEERA01) AGTFR0Amand AGTH?QS dclude
Tt cheicpLEndb G W Hales Xr RGTAMR) WA PRBTA, 2661162 WAAEY-203

anor exi a,

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

confirmational constraints on the proteinaceous molecule or their analogs.



i mbal ance. In still yet another aspect, the present invention relates to
the use of an agent capable of nodul ating the activity of AGI-106, AGT-113,
AGT- 201, Walnalaegnd/ or AGT-203 or a derivative, honol og, paigl(Rgneehiem cal
equi valent or mnetic thereof in the manufacture of a nedicanent for the
treatment of a condition characterized by obesity, anorexia, diabetes

and/ or energy i nbal ance. V' O (12/01299.1 -38 PCT/ AU02/ 011109 A further
aspect of the present invention relates to the use of AGI 106, AGI 113, AGT
201, AGT 202 and/or AGT 203 or derivativé - honol og or anal og thereof or
AGT- 106, AGT-113, AGT-201, AGT-202 and/or AGTI-203 or derivative, honol og,
~anal og, chemical equivalent or mnetic thereof in the manufacture of a
medi cament Hxampldieof kidatdhali neddificatomdtdritanpatedr by tke |pzesdnlby1vehmxm include

anorexi a, diabetes, inpaired nuscle devel opnent an ener i.nbal ance.
CStill yet Mﬁ@r“%&;ﬁc@m’@f’ gREPH Sl At BYnTRANET aﬁ‘é’ aé‘tOES ggar‘iﬂ%t‘%‘ g use

0 modul at g e BHRLEPSHOReRiBTwIRONGBIEL, Wrilindh Al AEyIRAAmARL "

AGT 203 or rivative g or anal og thereof. A further aspect
rel ates to aagletits With wetici AnhphtideatdantgmAGatbae of AGTint FroweTwid CyAGHe;202

and/ or AGT- 203 cti r a derivati.ye, hopolo anal o chem ¢ .
equi val ent "ORURPFRAY] a@ogwgraggpo EEQUPP IWlﬁh%’t het %ﬁ%‘éeﬂ’z%‘}e RIAnIC %céﬁt(TNBs)’

i nvention ry : and RpihvidepRRalicainh dride? Oahdor
Hor et | ve HBHED of AniFlardfifh viliuckink adi5Rridd dnd A R T 2

and/ or  AGT-p2fidoxylateter ¢fuptine/ejth pyridixel 5-phasghets, follersed by redugian uitie NeBBl.
mmetic thereof for use in treating a condition characterized by one or
nore synptons of obesity, anorexia, diabetes, inpaired nuscle devel opnent

and/ or enerygy @ecgr oup Nofd argaiuaé e@sﬁﬁébeﬁﬁa)Ofbet hrodifieds eyt thenfcﬁﬁiatmm oft he
mamral undergoing treatment nmay be a human or an aninal in

t her apeut i dletﬂroqypb@) ngmc&@sat@ntm@faw%thh reagats Seelt ?fg?- 9"b‘¥ﬁ’@di9ﬁés¥éﬁflylgm%ﬁlt ion
cont enpl at es | ne enbodi nent a conposition conprising a nodul ator of AGT
106, AGT-| £34 gﬂ?@i‘ 501 AGT 202 and AGT 203 expression or AGT-106, AGT-113,
AGT- 201, AGT-202 and AGT-203 activity and one or nore pharmaceutically
acceptable carriers and/or diluents, In another enbodiment, the conposition

conpri ses AWGE cuboxylGaroun 3nandr podifiedGyy xapbosiimidespedyriion, vig Qeacy %&“ir%
h | og, i
homn! 09, o TRkRRiRrollbyIES & bR Af achiifliZAf6h, 36r SAIBI 0RA BRI Anfide. WO

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

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 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-carbethoxylation  with

diethylpyrocarbonate.



acceptable carriers and/or diluents. The conpositions may al so conprise
| eptin or nodul ations of leptin activity or ob expression. For brevity, all
such conmp@repis i such a conposition are referred to as "pgIAdeB/00109
conponent s”. The conpositions of active conponents in a formsuitable for
i njectable use include sterile aqueous sol utions (where water soluble) and
sterile powders for the extenporaneous preparation of sterile injectable
solutions. In all cases, the formnust be sterile and nmust be fluid to the
extent that easy syringability exists. r£3nust be stable under the
conditions of manufacture and storage and nust be preserved agai nst the
contam nating action of mcroorgani sns such as bacteria and fungi. The
“carrier can be a solvent or other nediumcontaining, for exanple, water,

et hanol , palyol (faor. exanple, glycerol., praopylene.glycol and |i.quid .
ol yet hyl ertegInesalt incaroreliag pitabiral wning 36K0S ARY SETVASYST hiopeptigh gynthesis
veget abl e Qhligde TR HECYRNEMALS tOf udeh8f F6HERMOT4-Binfiic0BLYADI HE, FaMiMe3-
brought about by various antibacterial and antifungal agents, for exanple,
par abens, dhidooxybupbenylpenpsheicol acids odaningldxdnoic hiacider ddutylglyeine.henaryalige, | n
many cases, it wll be preferable tog incluyde.i sotoni t f e,
sugars or s‘g’ﬁpﬂ\é\iy{f‘rﬂeof’fn& !neﬁ%?ogﬁgeg-agggod [ yldgor%(yb@mteﬂgﬂl%ﬁfaﬁ{caag% 2HRU)
conposi t i ongarfifd akPo DOMEIRErs BI04 HhinD YacidIEAURSR dfMurinBir4104mias | deid) tdn@inphgeant s
del ayi ng absorption, for exanple, alum num nonostearate and gel atin.
Sterile injlectinid shownlinilablas. are prepared by incorporating the active
conponents in the required anount in the appropriate solvent with
optionally other ingredients, as required, followed by sterilization by,
for exanple, filter sterilization, irradiation or other conveni ent neans.
In the case of sterile powders for the preparation of sterile injectable
solutions, the preferred nethods of preparation are vacuumdrying and the
freeze-drying technique which yield a powder of the active ingredient plus
any additional desired ingredient frompreviously sterile-filtered solution
t her eof . WD 02/ (1C299 -40 PCT/ A U 02/001 (19 When AGT 106, AGT |13, AGT
2D1, AGI 202 and AGT 203 and AGT- 106, AGT-113, AGI-201, AGT-202 and AGT-203
i ncl udi ng AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 itself are
suitably protected they may be orally adm ni stered, for exanple, with an
inert diluent or wwth an assinm | able edible carrier, or it may be encl osed
in hard or soft shell gelatin capsule, or it may be conpressed into
tablets, or it may be incorporated directly with the food of the diet. For
oral therapeutic adm nistration, the active conpound may be i ncorporated
wi th excipients and used in the formof ingestible tablets, buccal tablets,
troches, capsules, elixirs, suspensions, syrups, wafers, and the |ike. Such
conpositions and preparations should contain at |least 1 % by wei ght of
active compound. The percentage of the conpositions and preparations nay,
of course, be varied and may conveniently be between about 5 to about 80%
of the weight of the unit. The anobunt of active conpound in such
t herapeutically useful conmpositions is such that a suitable dosage will be
obtained. Preferred conpositions or preparations according to the present
invention are prepared so that an oral dosage unit form contai ns between
about 0.1 ug and 2000 ng of active conmpound. The tablets, troches, pills,
capsules and the like may al so contain the follow ng: A binder such as gum
tragacant h, acacia, corn starch or gelatin; excipients such as dical cium
phosphat e; a disintegrating agent such as corn starch, potato starch,
alginic acid and the like; a lubricant such as nmagnesi um stearate; and a
sweet eni ng agent such a sucrose,



| act ose or saccharin may be added or a flavouring agent such as pepperm nt,
oil of wintergreen, or cherry flavouring. Wen the dosage unit formis a
capsul e, {4, (RYagepntain, in addition to materials of the b@ugbiPBe @
liquid carrier. Various other materials may be present as coatings or to

ot herw se nodi fy the physical formof the dosage unit. For instance,
tablets, pills, or capsules may be coated with shellac, sugar or both. A
syrup or elixir nmay contain the active conpound, sucrose as a sweetening
agent, methyl and propyl parabens as pres%ﬁvatives, a dye and flavouring
such as cherry or orange flavour. O course, any material used in preparing
any dosage unit form should be pharnmaceutically pure and substantially
“non-toxic in the anmbunts enployed. In.additi,on, the active conpound nmay be
i ncorporated into sustained-rel ease preparations and fornul ati ons. ~1' O

- (12/ 0&x299~ ~ PCT/auUl112/0(1109 -41 Pharmaceutically acceptable carriers

and/ or di |l gentrs_Tnciudgany an I SOl V st on nedl a, I ngs,
antibacterﬂ§¥P%HHegH¥FFungal aggﬁés, i SO géﬁgnﬂﬁgggﬁsorption delg§?ﬁg
agents and ¥HE ffle. The use of such med™@™3d§%gents for phar maceuti cal
acti ve substances—is—well-knrowr—+nthe—art—bExeept—nsofar—as—any—
convent i ongl.,REbatyAt agident i s Abaconpat i plMenwitiyhalbtige acti ve i ngr &énaat, use
thereof in the thefapeutic conpositions is contenplated. Suppl enentary
active i ngreegawtemethylbitgetebe Mgabur por ab-S¥rmethdargininec onposi t i ondNMPE j s

especi al l y advant ageous to fornul ate par eral .c itions in e unit
form for ea?é%‘“%cfycg’%ﬁ‘?%f‘%'t rati og}é&chd uni fg%q@lyé§5%g%§§1§e' Dosageﬁl form
as used hergy xg,pa{eers to physically di scfayendaiflispasidiacRid as uni tNahysp

dosages for the mammal i an subjects to be treated; each unit containing a
predet er mi remtingjsetnityricyacdd act i Vb mat er i aL-N-anathyleysteine o produce tHacxfesir ed

therapeutic effect in associati wtht requi.re har maceuti c rrier.

The speci fi%ﬁ?‘%ﬂ#’?r&b’l't he novel o(rﬁl%sage uﬂﬁ}l—rqegl?)ﬂglugapﬁp%e i nvent i g\lglmgre

di ctated by.and,fid ectly dependent on (aL_NJﬁ%tw'mwigagﬂact eri stNggiuof t he
. c y . . F :

active material "and the particular therapeutic effect to be achieved, and

(b) the |indychhexyislaninber ent i Chieke art bfNwethylhistidineg such an ad¥mbis

material for the treatnent of djsease in_Iliving supjects having aNdilseased

condi tion i®clgRertplalaming y heal (PPs i npalr¥d Y KRIBICH i scl osed TR Get ai | .

The princi pgl,AGtd ve conponent f[fgﬂiy be coppeundrdidifiheconveni ent  aqdieu

effective admnistration in sufficient amounts wWith a suitable

phar naceut i Dakgisinaccept abl e calargr i n dbsdgeethyllysintorm A unit d¥sbge form

. can, for exanple, caontain the principal active conponent in anmounts rangi ng
fromo0. S Jg-asparieacid 2000 ng. 1B Pr essedirlﬁ'“b"rt@amenﬁ]‘%ge, the acti \/'Qmeijl

conmpound i spgeneral Iy present i]ﬂ;yfsr om abouy.fiRyIRSHduirdbout 2000 Ngnr  of

carrier. Inthe case of conpositirons containing supplenentary active

i ngr edi ent sD-dlivemélesages are dé@gnni ned bhyNmadthyleowelineo t he usualNwove and

manner of adm nistration of the said ingre ienﬁs. l'?{ eneral ter

effective aREMERIGICAGT- 106, AR 113, ABIRRhYlamithygs and AGT- 20%°W | |

range from@Q.,Q1. kg/ body wei .10 aboye\] body wei WO

bl Seon6 s By K00 P00y | Voo Bis o0 ar  vaNAReidB aéfng{elbéf)r Lo, Fenphe

ng/ kg/ body peEk@bicihes above 100Ditay/ kg/ bodyNwatthylprolif&T- 106, AGT- IM@pro

AGT- 201, AGT-202 and AGT-203 nmay be adm ni stere% er mnute, hour, day,

week, nont hDdeugiegar dependi ng dHe¥he condibpsth é‘]r‘orﬁt‘} treated. TheN’inS?]{e of

admi ni stratpgp nmy vary and i ncm?,ges i Nt | aNERAHSIthrbdik@Per i t oneal ymthyr

sub- cut aneotis? "I At ranuscul ar, intranasal, via S ppository, via infusion,

via drip, oDahktioninevi a ot her 'Dmenveni elt-Nrmethgltryptophahar maceut i Nmlrp

conposition may al so conprise genetic nolecul es such as a vector capable of

‘transf ect i nB-eraitijae cel | s wher g)Qlﬁe vect drNoaethylbgosingucl ei ¢ aci ecul e

~ capabl e of ul ating AGT |06, 113, AGL. wg@ 2D2 and AGT
_expression F&ﬁ@fk@%eAGT- 113, Iﬁ@% 201, ﬁ%—rﬁgbylan °AGT- 203 act | vﬁ?@?l“ The
vector may, pigeligxanpl e, be a vDsrdl vect @-N-ethylettaiglydine aspect Nmetge

present invention is directed to antibodies to AGT- 106l AGT113, AGT-201,
AGT- 202 andDagring03 and their de¥fvati ved-Bracthyhbbuyelyctitch ant i BohU8s nmay

be nonocl on | ycl onal an y be segl_ - fromnaturally oc ring
ant i bodi es ?léth%é??’%oa, AGT-llebﬁgT- 201,q“A%§’ﬁieg’glznfeand AGT- 203 or nﬁ‘f be
speci fical | p-traptostthnt 0 AGT- 106, DégsT- 113, IAGIvald, AGT- 202 and AGIN£®3 or
derivatives or honologs thereof. In the case of the latter, AGI-106,

AGT- 113, AGT-201, AGT-202 and AGT-203 or their derivatives or hornol ogs may
first need to be associ ated




with a carrier nolecule. The antibodies and/or reconbi nant AGT- 106,

AGT- 113, AGI201, AGT-202 and AGT-203 or their derivatives of the present
invention“g#gﬂggbgicularly useful as therapeutic or di agngghlq:0986bs. For
exanpl e, AGT-106, AGT-113, AGI-201, AGI-202 and AGT-203 and their
derivatives can be used to screen for naturally occurnng antibodies to

AGT- 106, AGI113, AGT-201, AGT-202 and AGT-203 which may occur in certain
aut oi nmune di seases or where cell death is occurring. These may occur, for
exanpl e in sonme autoi nmune di seases. AIt%?nativer, specific anti bodies can
be used to screen for AGT-106, AGT-113, AGI-201, AGI-202 and AGT-203.

_ Techni ques for such assays are well known in the art and include, for

exanple, s wi ch assays and EL], SA. VO, ( 299- 4 - PCT/ A13024 001119
t Antibodi 2[2'%85‘}3\%1 106, AGT-1?§, AGT- 20‘.’[%@%@@‘&&5%"&‘@8?— 203 o#‘%ﬁe

. present i nvgRhiign may be nmonocipegrl or paehysh@iadmiasbuti®ye be sel edgsha from
natural |y occurnng antibodies to the AGI-106, AGI-113, AGI-201, AGI-202 and
AGT- 203 or Dreympbykjpavief i cal | yDmdlsed t ocmmashyigyrlotgsylalagne1 13, Adfcheaa
AGT- 202 and,AGI-203 or. their d vatives, In the c 1he latt t he
AGT-106, A _-‘"lT%t?‘y%Eﬁm’_?ﬁl, AGT %gand Aﬁ"ﬂegmc)g‘rzoﬁ%gﬁ%aq%ﬁépneed fl\? Jr;?se to be
associ at ed pigtReyhdfdragic 0! eOmLn Al t esaadthyielvaptiyldAgimet s of  avidndpodi es
may be used such as Fab fragnments. Furthernore, the present invention

ext ends t o D-eewnthyhspartatnd synDmegspc ant ¢t dpenegilamipeant i body BB ds. A
"synthetic antibody" is considered herei o i.ncl fr.agnments a hybri ds
of anti bodi ‘é".'m?‘ﬁ‘é%é{ﬁ’?’inﬁpdi es ﬁmctyﬁi s asﬁé@fa"gfl&f'#gﬁ%?%g nt inve}?%l%n are
parti cul ar|U—dJ1%€tf}191gflJt%idemantlj?ﬁglﬁpy anyl-OBnidb&siRylIRdydsed as a digagnostic

tool or as a means for purifying AGI-106, AGT-113," AGI-201, AGT-202 and
AGT- 203. FdP-cemetinylhéstidgpeci f i ¢ Damhis bodi eN-@eamibepropdielyangcr een Nam
AGT-106, AGI-113, AGT-201, AGT-202 and -203 protejins. The |atter uld
be inporta ',“?‘8@”@%%?‘@, as er?fi%ns fﬁ%f@@ﬁ?ﬁ@ykgfy@gvel s O;T\?%aéwl%,
AGT- 113, AG-L 102 and AFeg03 i ngdy lala@ider act or ot her Ayl ogi cal
fluid or p?i%i&%ﬂ%r'-los, AGT- 113, AGTqZSfFLt:ﬁ&,&GT- 502 and AGT- 203" Rie by

r econbi nantD+remnathyflysime cul t ur e Deulyer nat aNtbehkzylglycinEechni ques f or Nple assays

contenpl ated hereip are known in the art_and incl .« for. exanpl sandwi ch
assays and R1Qa Y[}’aetﬁ@nwet hi n Qe copelNe -Ctarhaglxﬁl%@?ﬁlrfdﬂeto i ngﬁfﬁlﬂe any
second antigodi onal , ! ona_ RLbhm3gREMISe 1 fin@nt | bodiAs)
directed toﬁgﬂ%{é@lygog@ﬂﬁngénti one a(lﬁti bodi es@dri scgsseg} Zgogd\(}?a. Both the first
and second Buat-mbthgiphsnytalynine udeaplien det NeRicarboxysthyBglgeina first Nglui body
may be used with a comercially available an%i - rmg 3' abul in ané\ilbody. An
anti body asP@omeBIrelingd her ei PTRIEI udesNalGgrO9RYME, {&'15 ¥B&i fic t o &Ry

regi on of AGL SA[q—,]é-113, Al : AGTNZ@Q A1 Mn03. Both palayt onal
and nonocl ona &]gﬁliyll 50 e|es are ont%agl}nabl eb }rmﬁ,nl zal?‘lgon with the enzyne or
prot ei n andD&r-inethylthiepsines ut i Dbl e f oN-dyctohepigtedyyse The net hddchepf
VI't O U2/ (1&R99.t

D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
D-o-methyltyrosine Dmty N-cyclodecylglycine Ncdec
D-a-methylvaline Dmval N-cylcododecylglycine Ncdod
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine Ncpro
D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgin N-(3-guanidinopropyl)glycine Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmbhis N-(hydroxyethyl))glycine Nser

D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis




-44 PCT/ AU02/ UU1U9 obt ai ni ng both types of sera are well known in the art.
Pol ycl onal sera are less preferred but are relatively easily prepared by

i njecti onwgfpaeiyitable |aboratory animal with an effectiperaiRypsio®f

AGT- 106, AGT-113, AGT-201, AGT-202 and AGI-203, or antigenic parts thereof,
collecting serumfromthe animal, and isolating specific sera by any of the
known i mmunoadsor bent techni ques. Al though anti bodi es produced by this

nmet hod are utilizable in virtually any t%(?e of i mrunoassay, they are
generally | ess favoured because of the potential heterogeneity of the
product. The use of nonocl onal antibodies in an inmunoassay is particularly
~preferred because of the ability to produce themin |arge quantities and

t he honobgenei f w1 he product he preparat| Ldoma cel ines for
nonocl onal r@ﬁ'%ﬁ@‘&{}%‘%‘ﬁucu onDH;eer?eﬁved Els (?Eé%%tg%%@?al cel :Nhlln:pne and
| ynphocyt eD-semsitlyilggse agai nst Dafiys MuNNgeahgl-papebaiiaa can beingane by

techni ques which are well known to those who are skilled in the art. (See,

for exanpl \-nBéuleyclohgxdalaninef NrghexaBasi B-Neamethylmphianing br i domas Ppyet

Conpendi um I 0l . Vol . Hl . byS o Kohl er
M | st ein, I@&uﬂﬂg@% .’%%‘:‘95- 4991,)"{"@%; Kﬁﬁﬁ?“@%@ﬁﬁ@‘?@?‘ﬁ@&r opz‘%%pﬁnour nal
of | mrunol Qg}heﬁiy]@%ainélg, 1976NalaAnot her Das-petiylstentAtanifeesent | Makiphé on

0

contenpl ates a nmethod for detecting AGI-106, AGI-113, AGI-201, AGI-202 and
AGT- 203 or Nemgénjilarainpisebusyraitondimsdp t her eBfNMetyIPiobNdgi cal sanpl EMMPEM a

subj ect, said nethod c ri.si ng..contacti sali.d bi ol ogi cal sanpl i Lh an
ant i body sﬂ%&-meihﬁnappyj@w%, W, 113, ACHTHONISREE 202" and AGT &F
their anti Q@(@-ﬁ]eﬁ@ﬂﬂr}:{?}tlig{f‘én@erm| 09s DN-niethyliieoniift under con@®rmtans
sufficient for a conplex to form and then detecting said conplex. The
presence ofD-Namethylpiptophas i ndDostipve oth(henqihléSféMgglyeiﬁleAGT - 106 NvaGT- 113,
AGT20l , AGI: 202 angd AGT-203. Thi s assay uantitated or

semi - quanﬁb'ﬁg@agﬁygwﬁé‘f’gr m ne @"ﬁvgpensi W‘f‘@%&%‘?‘é@%&i ty or "S¥R%H
condi ti ons MN-f@hyRRIEOT a theparedl i ¢ rROnEHpenibiBamiRsence of  Alpdn06,

AGT- 113, AGI-201, "AGT-202 and AGT-203 may be acconplished in a nunber of
ways such asanhipodsytieandbl ot ti gband EL| SApgydwxsphenyDglxcinewp 02/MNho9. 1 -

45 PCT/A 11 U2/00109 wi de ran of i ogssay.techni ques are ayail able as
can be seer b “W&?@"@nce to U. %S“&Datew .‘O'H&BX@,%C'M&? 4, 424, 279 %4hd
4,018, G53. LTQt‘ﬁZ tycie course, i pgl udes boidy;Sidiginesi te and two-si tpgyor
"sandwi ch" assays of the non-conpetitive types, as well as in the

t radi t i onalL-banpsitenylalaainei ndi nfphssays. Thesethgkbaye al so i ncl udMalar ect

bi nding of a | abelled antibody o a target. Sandw ch assays are ng the
most usef ull-@HeEtRYASBIRIS used B(L"é%tys. A ‘1‘1%‘1‘3@%3’ PA251%¢t i ons of ?\11”?‘6)?"

sandw ch agsgynmd LAME eXistyand all arenkilERNgadidiRiRe enconmpagagd by

t he presen'EQL ?nveﬁ}?ls%;r%. Briefly, I1h a typIECGJ fgrmrggg}gbéay, an unl abgl | ed
anti body i L-ovmahbylbystane on a sdldys subst Lanethyettiylgheirsanpl e t o béMétgst ed

brought into contfact with the nd nol ecul e. er a suitable period of

i ncubat i on,L'f"'ci?etgy gﬁ}?%&e of ti E(gglll%uf fici gﬂ'm?@%‘i‘twtleor mat i on o?vl%m

anti body- AGT] 113, AGT ., AGT- 2Q2maid HREA AT €X, Mugiecond
ant i body sgﬁer%i]'?‘?*éylﬁ’o%?‘ﬁ% AGT- 1B§?§LAGT-11 %B\GT?E{(%%H,EPA%’- 202 and AGT- 203,

| abel | ed wilt-b-racthgljyoleueine nol ecMik capabl N-(@fmghyldhicsting)gdydmt ect alNmetsi gnal ,

is then added and i ncubated, allow ng tipe suffjcient for the formation of
anot her corfpranetbyllesginepody- AGMISw6,  AcTL-rrmethyllysinn 1, AGT- 202 addlys

AGT- 203- | akel | i Any eact edy ng LS~ @shed away, d the
presence 019‘ kﬁéﬁﬁ@%’tkﬁ%ﬁh{il 3, k@ﬁtzm, AGT - g@&gir?ghic -203 is detl\g@rgﬁ ned by
observat i orL-efmé@hghgtalingr oducdthvay t he Lepaethglormitlincul e. The r &dent s may

either be qualitative, by sinple observation of the visible signal, or may
"be quant i t deetmehylpbsRylalamiee wi Mphg cont r bre-egRylpElsnt ai ni ng knoWPBnount s

of hapten. Variati on the f rd assay,.| i mul t aneou say, in
~whi ch both Ls%r#ﬁ%éwg%el abel | edggs\r%?i body graehgﬁgg%%gﬁﬁgl t aneousl yq\{[@?t he
bound ant i Hogymethiyiegptoprahni quadiar e wel L-danethglty@sinbose ski | | ed Miyrt he
art, including any mnor variations as will be readily apparent. In

accor dance Inptmethxalifieesent i ni# i on, t hdN-gieiipitomephsRyalapingy niNgpiphe
tain Al - AGT- 2 - I | udi
extract, tivanaeg SpndiinAT Rhphm S TR M tIBobS  ocr or PORE

| ynmph, ti ssdaehailylinethghglyci@spi r at ory fl ui carbathgmethybigbycire, t heref ore,
general ly a biol ogical sanple conprising biological fluid but also extends

to fernmentation fluid and supernatant fluid such as froma



cell culture. WO 02/ (1G299.1 -46 PC f/AU02/ 1111109 The solid surface is
typically glass or a polyner, the nost conmmonly used pol yners bei ng
cel I ul oseywApl¥aey Yl am de, nylon, polystyrene, polyvinyl ekiruyes601a%
polypropy?ene. The solid supports may be in the formof tubes, beads, discs
of mcroplates, or any other surface suitable for conducting an
i munoassay. The bindi ng processes are well-known in the art and generally
consi st of cross-linking covalently bind% g or physically adsorbing, the
pol ynmer - anti body conplex is washed in pr gération for the test sanple. An
aliquot of the sanple to be tested is then added to the solid phase conpl ex
~and incubated for a period of time sufficient (e.g. 2-40 m nutes or
over ni ght i.f _conyani ) under suitable conditions (e.g. fromroom
tenperaturé’?%ya oﬁ?ﬂgggysﬁg al' 1 ow bi ndi ng of any subunit present in the
~antibody. Relyianindgytidpropasabati on period, the antibody subunit solid phase
is washed and dried and i ncubated with a second anti body specific for a
portion of _AGT 106, AGI-113, _AGT-201_ AGT-202 and-AGl-203.The-second
antibody is linked to a reporter nolecule which is used to indicate the
bi ndi ng of the second anti body_to AGI |06, AGI-1 AGI- 20l . AGI- 202 and
AGT- 203.  Af-rasslinkers ¢ Gape s eth ofor (fxgmples P nﬁ%ﬁ‘rﬁ %ﬁn@oﬁgn?‘é‘fﬂéefmﬁ%ﬂé" "es
in the bi olRQhefnabaIBkasdudthAnhe¥lRibsaliReld SRPhAViZe (CHAY GRker @oups
specific antibody which may or may not be |abelled with a reporter .
nol ecul e. Ddfendl g w6, teheauatdshyde, If-hydnoypsuceintmidp eesters ang;thetesg-bifprctional

reporter mol ecul e signal ., a bound target nma - t € ' e

| abel i ng WPAERMEHEISH HFyally,congty &p i afft}%a'%g‘eegg%‘% %Eg?’f’}ea}c(?"%‘h%g’té‘é“d,e
speci fic tqnihRofhef Stoudnipelifieiedcive kg g dutto aé healdimidedr Bithistmaisty (SHjyor
conplex to forma target-first antibody-second antibody tertiary conpl ex.

The conpl exaftodimidect@IOBY. Intrdditiognpeptides cancbe synforpatianaly capstiggied iy dor By

"reporter nolecule" as uysed in th res pecj ficati 1S

nol ecul e mﬁ?‘&'ﬁ?fébff‘%of%or%}?é’n?flcg? alﬁ(gpa?’e,eﬁgﬁ%@lﬁgedsc{dashﬁg}ﬁ)gpf/ttl(}nc%ﬁ@%e Bonds

i denti fi abliRtwéed @] anthCg htodls 0P \Wnifid) Bcide iRl the dormytioandfi ayelic peptidds antndloghy .
Detection may be either qualitative or quantitatiyve. TBe nost con&nnl used
reporter mhy_ewpé'scm&_cpm entyRands spchy ag {;f?m%ifl% B %’B’élP yhEweer fhgg ofﬂ%pes
or radi onugli g 60Ieh Bl GaEPhRE SR don % sid AR BAURPROF Cléfininus.
cheri | uni negent Rol ecul es. I'n the case of an enzyme | mrunoassay, an enzyne
is conjugated to the second anti body, generally by nmeans of gl utaral dehyde
or periodate. As wil ], be readily [ecognized, .however ~ 1 0] 9.1

- 47 PCT/ AL wéﬁ@me@lfaamén%m% “ﬁ%dflfsf%’!“&ﬂ'ﬂg ﬁk’in‘}ﬁ@a‘ﬂ%é&éi%%@s

exi st, whi ofyjangyr-e@sild Ao PRbRcAIR HEseSikiih VA% finlih8& Ao HTRBIsYorysed
enzynes include horseradi sh peroxi dase, glucose oxi dase, 13-gal actosi dase
and al kal i nBagnostsphapese, anongst others. The substrates to be used with
the specific enzynes are generally chosen for the production, upon

hydrol ysis by the corresponding enzyme, of a detectable col our change.
Exanpl es ofTieUicplid £ci@ RroldbRRe dfiRd prdSendifé@hiigieisprersRbht inssolawd forar epdightse .

It is also possible to enploy fluorogenic substrates, which yield a

f | uor escenttopy vagtes: suchta@n expressiemseqior: Biypgwakated sisiBeanh gduiclein add mpdeeale | n

all cases, the enzyne-1ahelled anti . 1 S..ad Q. e ¢ had

napt o compiine’ BideEEans” foleatt o bufedtih L HEE oS b (Vort ity BEAIR: Hor
away. A soldxainple, 89 &inipoddioh dnpPsihg Rt ilckeatoub s 0%adubjdcs ntidlein aaiddadictole} he
conpl ex of antibody-antigﬁgangibody. The substrate wl | re?ct with the
enzyne | i nkueferably dcleass abow 280 mpsepreteyably iy leastabant Qb stEl poes prefesabinat |
whi ch may ) j . Q@Qﬁ § i Lyve
an i ndi cat iblg?'lsft g{;&{lﬁ@ %Udn@{]éﬁ{eh %bﬁﬂ%%'? ?ﬁétm%?‘] haqagégf pr estgg{%i%l’ }gﬁgbésﬁaﬁgfg}%%
""reporter narefedble80-20%mrextateradd stlgjectmeacleic ackl holegulk nelatingt tomthepcompbndrits | on

of agglutination such as red bl ood .cells on |atex.beads d the |ik
99 as determined by molecular weight, encoding activity, nucleogge sequence, Base

composition or other convenient means. The nucleic acid molecule of the present invention

may also be considered, in a preferred embodiment, to be biologically pure.



Al ternately, fluorescent conmpounds, such as fluorecein and rhodam ne, nmay
be chem cal | y coupl ed to anti bodies without altering their binding

capacity. E jivated by illumnation with l'ight of a peridiepYhaios
wavel engtn | uorochrone-1abel | ed anti body adsorbs the |ight energy,

i nduci ng a state to excitability in the nolecule, foll owed by em ssion of
the light at a characteristic colour visually detectable with a |ight

m croscope. As in the EIA the fluorescent |abelled antibody is allowed to
bind to the first antibodyhapten conpl ex?8 After washing of f the unbound
reagent, the remaining tertiary conplex is then exposed to the |light of the
appropriate wavel ength the fluorescence observed indicates the presence of
the hapten Tok ichhermsiein”l BhouldfYeuandsstood mnm(ﬁmassephpticmegoa{peptw@s hand

[ 1 t abl hed th t | f d f
by etent merRvdRS I GTelEn BEY B EesAe] orBcar et afR Gas Paifipidaees
chem | um negeent, Qf Q'fﬁgeldnllﬂlgeﬂcﬁﬂﬁndr@] SRWES asE'&Yaté’d RPthE§r&ERl sameds arhii®

present i nvention also cohtenpfates genetic assays such as invol ving PCR
anal ysi s t acide; ¢ipidsAGEBoBGdraeSTot IB8herAGAPtRIPS, pATPeptdies ao pr@Fins Rederendsei r

d t WO 02/01 299. 1 48 PCT/ AU02/.01110 9 Th h
o eseat | e isrrinalie g BIPER JRERA 3 Bofn SO PG TAGeasRos afm iRt ak

AGT 202 andas%%F%t%Qﬁas%mﬁSﬁ Wi thdFlolbdides Ak agQﬂmnoA@[ds'Z@l?id%Ddar By a2 b

association w't l'eptin. The present invention is further described
by the fol lathdrpgptides-palynepiides dEpzotpines . V1' O 02/ U(299 -49 EXAMPLE 1
Psanmonys obesus col ony PCT/. Al U2/ QU109 A Psamonys obesus colony is

mai nt ai ned at Deakin University, Waurn Ponds, Geelong, Victoria, Australia

wth the brlﬁ%qiaﬁg;uwyrpieféﬁed aslbbdiRicht) Meandicotideteqbeinerconcspoddisg and a7 06
| aboratory chow. Aninals are weaned at four weeks of a e and Sééiﬂ?} d on a
di et of standaPiNA mpmemoylmm&arseﬁmmﬁpéﬁ@w}ed@ﬁ a%PFé #haSE r om

fat, 63% from carboh fﬂ%@%
Aust ralia). %ﬂ PéYe hé ?Qrgo%rga!ei!%]o%qg%rfe @dﬁ? e?rggé re co amc?’
room (22 t t3 SEQ W NO:R 12- 12- hour Ilght dar k cycl e. Group A animals are

| ean, nornogl ycem ¢ and nornoi nsulinemc, group B aninmals are obese,
nor nogl ycem ¢ and hyperinsulinem c, and group C ani nals are obese,

hyper gl ycery c, 3d, IfBXREMaH?ILHrH%?r@ﬁ SmbotitMitFhe dtR6fidd SequbAle SHeIFdling to
AGT-113 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ ID
NO:2 or a derivative, homolog or analog thereof including a nucleotide sequence having

similarity to SEQ ID NO:3.

In still another particularly preferred embodiment, the nucleotide sequence corresponding
to AGT-201 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ
ID NO:3 or a derivative, homolog or analog thereof including a nucleotide sequence

having similarity to SEQ ID NO:3.

In a further particularly preferred embodiment, the nucleotide sequence corresponding to
AGT-202 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ ID
NO:4 or a derivative, homolog or analog thereof including a nucleotide sequence having

similarity to SEQ ID NO:4.

In still a further particularly preferred embodiment, the nucleotide sequence corresponding

to AGT-203 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ



At 18 weeks of age the animals were wei ghed and bl ood collected fromthe
tail veinin the fed state. The animals were sacrificed and the tissues
innediatehﬁnbﬁﬂgwgd, wei ghed, frozen in liquid nitrogen apgrstesesoat - 80C.
Percent body fat was estimated fromthe conbi ned wei ght of nesenteric,
suprascapul ar, perirenal, epididymal and intranuseular (from between the
heads of gastrocnem us) fat pads expressed as a percentage of total body
wei ght. Aninmals were classified into groups A, B or C based on their bl ood
gl ucose and insulin concentrations. The tutoff val ues for hyperglycem a and
hyperinsulinema were 8 mmol /L and 150 pU m respectively. The fasted
animal s were weighed and bled in the fed state then fasted for 24 hours,

" before bei AD Ne:§hed dedvdtivedhayelopg dredimiag gwegoffinduding a/hucieptidy grgwe - 50
EXAMPLE 3 Analytic.l.net#saiﬁrg E/ AUU2/ 00109 Whol e bl ood gl ucose was
nmeasured | RASEB SRR ymati ¢ gl ucose anal yser {Mdel 27, Yellow
Springs Instrunents, OH). Plasma insulin concentrations were determ ned
usi ng a doubl e anti body solid phase radi oi munoassay (Phadeseph, Kabi .

Phar naci a Dihegmokstd ass) msleedlermay Xig@mdro anRMpression yeqtpioerpabld of eyrIesséon in

transcription was tragted fromiissue 1 pg, Trd '

Technol ogi @s‘,’ro%@ﬂ% F?‘g?{e-ﬁ@?-cﬁ cBr %ieﬁféar? ;g)tlflcn%%lgi‘{’i t Xlérgg{r gégisf g@&%ﬁﬁ%ﬂgaﬁ%ﬁs

for each ticgR4iendnnelianRdfs\oaplantiadlls).t Bieadhclyic s¢ie ahdleqilomaytierligatid o2 @sedm
(Beckman I nstrunents, Fullerton, and 2 pg. el ectrophoresed. through_a 1 %

CA) and
W v gl yoxalor ftharvise agS@lcia(qdrmi%ﬁ,nuAlﬁict goid mpjeculeencpdiag appiler FREY S As, foye

RNA th . : : _ e >
L L
All data arfgsed)falesisetotAsrwigedssdcidfedEwith ifciting -analye 3nad §'stesminbl patib@nareati n

conbi nation with post hoc |east sjgnificant difference or Gaag%s- Howel |, t est
were used thetle r andrd atesmine] Reriongr Dhepaucleif pcid molgcule pay alfocle HHECE 2

appr opr i at Qfecl'g‘Bz_Jcﬁi dsesh REASHth Qgétsﬁlﬂ{eg&gﬁ%&bgﬁiﬁﬁéﬁf i Og%&slaﬂ}@h%‘ﬁ%n of

rel ati onshi ps BDetween gene expression an enot ypes. gl'ucose and

pl asma i nsubdombinat dotnadf eptingusine Kinagetwlsiols ffommearepenicompassedibal the ipsesent
approximate a normal distribution. Differences were considered significant
at P<0.05. N"VeREEN02/ 0299~ -51 EXAMPLE 6 Differential Display PCR

PCT/ AU02/ 110109

The present invention extends to the expression product of the nucleic acid 1nolecules as
hereinbefore defined. The expression product is preferably a protein but extends to mRNA,

RNA, introns and exons.

Preferably, the expression products are AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203 encoded by SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ
ID NO:5, respectively or are derivatives, analogs, homologs, chemical equivalents or

mimetics thereof.

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

list consisting of:-

1) a protein encoded by a nucleic acid molecule which molecule is differentially
expressed in hypothalamus or muscle tissue of obese animals compared to lean

animals or a derivative, homolog, analog, chemical equivalent or mimetic thereof;



RNA was extracted fromtissues using TriZol (Life Technol ogies, Rockville,
MD) and DNase-treated (Life Technol ogies), phenol:chloroform(4:1)
extract edy nol precipitated. RNA was quantitated b ’
spectrophot%(;ér%é)t?%ﬁ?at 260 nm (Beckman Instrunments, Full ert)gr?T/A&)zme’a]r?c)i 2 pg
el ectrophoresed through a 1 % w v gl yoxal agarose gel (Anmbion, Austin, TX)
to check the integrity. The RNA was then reverse transcri bed usi ng
Superscript Il reverse transcriptase (Life Technol ogies) wi th anchored
oligo(dT) priners. Differential display-PZR was perfornmed on hypot hal ami ¢
cDNA sanpl es from obese and | ean Psamonys obesus in the fed and fasted
~state using an RNAimage nRNA Differential Display System (GenHunter

Cor por at i Or(u? Nashpiodif  end GIVAEES aeﬂucleThQciacaomcomuwmhwabacslep.arcaffemnmnm 6%

wv polyacrylam de gel, and differentially expresse? %R gnents .were
“visualized by exepprssseg in hierngsaglof fad angnads P&‘FP?‘WH LR INHY: %Obéﬂﬂgv*ﬁ}é’?e
excised fromth eI and .appropriate priner
conbi nat i on. 31? lo%‘i analggé%,'[ﬂ? Jg;%\ v@r“?%rggﬁne ch%h%ﬂéglfng ABlI PRI SM Bi g- Dye
t er m nat or cycl e sequencing ready reaction kits and anal yzed on an ABI 373A

DNA sequencer. Gene dat abase searches. were perforned. t t he ion ntre
for Bi ot ecHidl ogyPIokH eRtaded Py A Ph?jectth’@ B8d eﬁé‘f‘%’r"l@ ¥€F\FFEE’at}E'XA§#@gB7

Macr oarray RNA eXtd @civafivd, Mol h&QofT6d Z&¥quéddef@cdfifd a0 bRfiES
Rockvil |l e, 1Dﬁ;se trg‘é% e L(%%Se Te O%Sto O%I es) ther?o CchI %r of orm
(4:1) extract ed a&rtdseqhhnndnlawpgathastta}abmdio/RNAHM}' qmrstseqmmd obyg derivative,

spect r ophot onet r 260 nm (Beck strunent J( CA) and 2 pg
el ect r ophor esed l%lol’ﬂ‘é?ﬁgﬁ“%lo&’o ag?%&'@i ntg@gp@g@é 81€ al Wﬁ%e"bn Austin, TX)
to check the integrity. Pool ed RNA sanples for each of the study groups

were | abeled with 33P d-ATP, and hybridiszd to human G- 201 nenbrane
m croarray @iv)l tex pr%mse@ndcd bgenouéleatide wneenﬁérﬁbb%ﬁélauasawpbfqr&ulwﬁ@ B

total of 5184 ¢ kno ene resse The
| evel of bindi né%g-’ “V*‘br’g/ﬁhé“ﬁ% %(a“a er§% f B g‘l“i% ‘i”@]ﬁ%iﬁéﬂ’é@ne
was quantitated gixd Mué’nc@h‘ﬁﬁ@n Q 13RABOUEIIY, SRR tb tisd dRgudniat lowaerisafveyar e
(Research Genetics). EXAMPLE 8 A GI' 106 AGT-106 was identified as being
differentially d;qmcdsseualgsaqhgnmcraéeqte'caimt@uémptl@lpfqa&ermqual di splay PCR in
t he hypot hal amus of the Israeli Sand Rat (ISR) and expression of AGT-106
was higher in fed conpared to fasted Sand rats. Priners used were: AGT-106:
Forward pri@®r: HproteédEadsde®blTd ﬁAAGé%’B%GEﬁI@Ee&ubitmE@llstl\d@ fath in $EQeDse
prinmer: 5 AGCATTAAAAAGGGCTCGCA 3" [sEQ ID NO : 1? The I[l)artl al. nucl eoti de
sequence of PsaniBr/er deusEsvademales eralqssthgreor of 4 sgguence encoding an amino

A A T ARG e v

AAATTGTAAGT TAT CAorTal Gg@m&al EqUITAT GERTMEU ASAETICRGSAT
AAAATTGATACTCCTT [SEQ I D NO: 1]. Blast analysis reveal ed sequence honol ogy
bet ween the AGT-106 cDNA sequence and nmurine TROY nRNA. TROY is a newy

identified e lsu r R D
(Koj i ot Q) PR e o e ) R cot

sequence horml oeg(Ocﬁ o SReriRbye vhomalog)qsmamemf\w & seq@BnGe enppding ah amino

AGT- 106 expression,was degrease S S..(.F res
1, 2). The main ¥ &AUeReEHagye veélat ?%ﬁugfé%ﬂﬁgwl %nés% enc?é%%éiﬁ%n%t
Wi th an approXxi nR§fiyg %%geauﬁ{wamequmalé;%m&eax@rm@pmlmth fasting.
This dramatic reducti on i n~AGT- 106 expression with fasting was not evident

in group B and C ani nal s,
(vii) a protein encoded by a nucleotide sequence substantially as set forth in SEQ ID

NO:5 or a derivative, homolog or analog thereof or a sequence encoding an amino
acid sequence having at least about 30% similarity to this sequence or a derivative,

homolog, analog, chemical equivalent or mimetic of said protein;



and the fed animals in both of these obese groups were simlar to the
fasted group A WO U2/ 0C299-t - 53 PCT/ AU02/ 00109 aninmals. These results
denonst r alg) ¢ ARteoly POt hal ami ¢ expressi on of AGT-106 in 0b@§ﬁwﬁﬁbﬂ@h§
remai ns suppressed even in the fed state, suggesting a dysregul ation of
this gene in these animals. Interestingly, a significant .relationship was
al so denonstrated between the change in bodywei ght after the 24-hour fast
(del ta bodywei ght) and AGT- 106 gene expression in the hypothal amus (Fi gure
3). Although this relationship was seen-®hen all aninals were combined,
when animals were separated into | ean and obese, the association

di sappeared in the lean animals (Figure 4), but strengthened in the obese
~groups (Fi quiig %) protéiar éncedsd b9 4 alualeicoasidi mohetilse eapablepot Mabadizing AGT tHe06
expression and circulating glucose or insulin _concentratiaons, This
_denpnstrates, tHuFlepbde sedugptrers sl forthdp FEQyID N&r] 10963 dedvatvpEpmeiost ¢e

Tunor Necrosin nglrog&h Hg{loﬁgglﬁ{rge@'sé%dﬁi‘gNERSF) in the regul ation of

energy utilisati odywei g ponse to fasting in rodents. As
AGT-106 is a receptor in the hypothal anus, a key site within the brain for

the regul atjon of bodywei ght, and ene bal ance, this regulation. m
i nvol ve dpv(/H@jt ré‘aﬁfqt?lén%‘l?gfliﬁjt i%asn%unur=£98%|a§3i Blﬁfeﬁflleg%??égfei gg@'@%@zlnﬁ o the
homeost asi s vi atrﬁbf%o{}l'fe‘% uteﬁéehxxaxet fahhqlhhﬁ(g% W52 WH gkl dived neabldgests -

Al ternatively, I'S regu lon may 1nvolve The action of circulating
messenger s/ nol ecanhleg thieresfiundetiawlstringeneynatniddons;o t he hypot hal amus on t he
state of energy bal ance within the body. EXAMPLE 9 AGI 113 AGI 113 was
di scovered using differential display and it appeared to be expressed at

hi gher leveks in Fmeihymwai BPUS ritlet QbB fao(c@BiRS Bapabicabe thyBrididitig"® shet han
group A (lean healthy) animals. Real tinme PCR confirnmed this (Figure 6),

and showed that nyelsapdensemicnes 85 s¢tnfopbtin $EQ@ e NQiAdIf asleawtyeahemolegv a

much | ower expression | evel of this gene. in.their hypothal anus V1 O
02/ (1&99-4 - 5414 é‘f]?‘?&?ﬁ%irllﬂwtrf%gﬂ yg?oggglogg’(obese, i npai red gl ucose
tolerant) animals and group C animals (A fed v C fed, p=0.031; Afast v B

fast, p=0.028; A fast v Cfast, p=0.023). In the fed state, hy&o,t hal am c
AGT | 13 ger&bexpr BE¥eiBnenseded byt & qugleit apiddinolgsiigheanableooH hybrigizipgr 0 1he) |
percent body fat = ' 7 d a@r@p sul i : S =026,
Figure 7C). 1n tnﬁlgi%P ggﬁog%qugtf%e?g% Eﬁy@g ﬁgl %}Ef)nd)c A ?I(g %gﬁggééﬁ)ST gélgllog)ﬁ &

correl ated with apaldy thebghindanby strm@ndOdndfiogstr e 7D) .

(xii) a protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in SEQ ID NO:5 or a derivative, homolog or

analog thereof under low stringency conditions;

(xiii) a protein as defined in any one of paragraphs (i) to (xii) in a homodimeric form;

and
(vi)  aprotein as defined in any one of paragraphs (i) to (xii) in a heterodimeric form.

The protein of the present invention is preferably in isolated form. By “isolated” is 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 determined by



Gene expression in each cDNA sanple was quantitated using Tagman PCR
technol ogy on an ABlI Prism 7700 sequence detector (PE Applied Biosystemns,
Foster Gy o2ty Cyclophilin was used as an endogenous cegifa@2b@ 09
standardi se the anmpbunt of cDNA added to a reaction. PCR conditions were 50C
for 2 mn, 95C for 10 min foll owed by 40 cycles of 95C for 1 S sec and 60C
for 1 mn. All sanples were assayed in duplicate. For AGI 201 (Exanple 10),
AGT- 203 (Exanpl e 11) and cycl ophilin, fluorogenic probes which had the
reporter dye FAM attached to the S end ¥d the guencher dye TAMRA attached
to the 3" end were used with Tagman Universal PCR Master M x (PE Applied
~ Biosystens). For AGT-202, AGT-106 (Troy) and AGI 173, no probe was used,
iand ISYB]I:{ Gnﬂﬂ&u&@%ﬁ@?tMaiﬁliﬁ(PﬁciﬂmﬁEﬁme Bir aglyat comsgniowtsmeasd The presan. ofTHhe

evel of expression of the "housekeepi ene”. cycl gphj.li xam.ned in
each gr oup PESENLBYECTE OB\ 8IS0 16 CBQSIEQF‘S%@% P‘i‘ff“t"f‘?)é ‘,ne’g'r XE@? E‘c??%ﬁlcaﬁgst ed
state. Pri used were as follows: AGI-113: Forward priner:
S- CATGAT CCTG 3' Reverse primer: 5'-TCCCAAAGTAAATTAAACACATCAGAA- 3
Cycl ophiliu: Forward primer: 5 -CCC ACC GIG TTC TTC GAC AT-3" Reverse

T GC 3 (ko BHGRE B TSRO BRG-oL A el et A R SRR e
I D NO: 20] P08/ 9629931 4ABGTIAUACH -85 ARBor AT TTIES RSMGUEHINS relaestsbadyT 11 3
"1 ol

partial nucleotide sequence is as follows:
TTTCATAGCT Ga4T eaicicARIcaCaEReTracVotarivCpf Atsy graveernreesion is thought,

AAATCAAGATATTTTGAGAATAGT CTATATTCTGATGTL.CI TTTAC
CTCCTTGCTTAW@'TC%NQAWE&C&A}?AM% ﬁ%‘i‘?ﬂ’:ﬂéﬁﬁb@‘?#w‘%g E% jlso effects 0% has
sonme _horol qgibhoh§dkHeeharmkasylisy ermebneriyCinebt ieffea} atelikelyan be hedeatddPlia 86813
(GenBank accession nunmber AC008070). The gene expression patterns stronpgly

ﬁ ugges% t hac{entﬁitls‘newﬁas pysigra but pasipherahefirstnomidic grrtatodism ofthodhcahohydrts
omeostasi s. t hro L, |t i i
oL ! ot HECKPRoL ToBoheliot b Vet BRI be ATLE Uil tnde

EXAMPLE 10 feeding, accordingly, regulating the expression and/or activity of these genes or their

expression products could provide a mechanism for regulating both body weight and

energy metabolism, including carbohydrate and fat metabolism.

The identification of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 permits the
generation of a range of therapeutic molecules capable of modulating expression of AGT-
106, AGT-113, AGT-201, AGT-202 and AGT-203 or modulating the activity of AGT-106,
AGT-113, AGT-201, AGT-202 and AGT-203. Modulators contemplated by the present
invention includes agonists and antagonists of AGT-106, AGT-113, AGT-201, AGT-202
and AGT-203 expression. Antagonists of AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203 expression include antisense molecules, ribozymes and co-suppression
molecules. Agonists include molecules which increase promoter activity or which interfere
with negative regulatory mechanisms. Antagonists of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 include antibodies and inhibitor peptide fragments. All such
molecules may first need to be modified to enable such molecules to penetrate cell
membranes. Alternatively, viral agents may be employed to introduce genetic elements to
modulate expression of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203. In so far as
AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 acts in association with other

genes such as the ob gene which encodes leptin, the therapeutic molecules may target the



AGT 201 AGT-201 was determned to be differentially expressed in Psammonys
ﬁbesu?] Iby menbr ane- based mi croarray (nacroarray) analysis of the
ypot hal agwSynobobier s used were as fol l ows: AGT-201 Forwa (f] '
5' - GCAT GG%TG?IFC"IE'G 3" [sEQID NGO 9l Reverse prinmer: PETRI R0y
5' - TTTCAAGATGECCTGECG 3" [SEQ ID NO 1ol Probe:
5' - CCCTGGCAGGTGAGTI TCATCAAGGC- 3" [sEQ ID NO: 111 The partial nucl eotide
sequence of Psamobnys obesus AGT-201 is as follows: CTTTAAGATT GGGANTNCGA
TGATCTCTTG GTGGCAGAGG TGGGAATCTC AGACTATEET NCCAAGCTGA ACATGGAGCT
NAGTNAAAAG TNCAAGCTGG TCAAAGAGGN CTACCCAGTG TTNTACCTCT TCCGAGACGG
- GGACTTTGAG AACCCAGTCC CATACAGTGG GGCAGTTAAG GTTGGAGCCA TCCAGCGCTG
GCTAAAGGGG CEEGIGT- IAGCT 6BIDNT AGTIIGINBGAGCTIBECIHECHNT gened\Or 0ldid r@2d@ion - 56
ACGATGCCCT GGCAGGTGAG CAGGCCATCT TGAAAAAGGG TGNGAATAAG [ SEQ I D NO: 3]
~ Lengt h: 360 piediIcEot | des PCT/ AL102/ 00109 TTCATCAAGG CCTCCAGTGT AGAGGCCCGC
GCAGGAAGCGC CTCTCTGGTIG TGAAGGAGAC Anal ysis of the Psanmonys obesus AGT- 201
sequence showed hi gh sequence honol ogy with human AGT-201 {88% X94910) and
the rat horfeqgeschr m2ont{BOKntevilaey therefare; 2@ethasl fon availutabing expressiareef e
b

chr 12 d b i I - :
2021- 22) . 8 maened AGTE Dol T L AAT A AT YR SoRtl i
Vi ght | (d}ﬂaﬂe{g&&% ing cNERinBaRe 48UL)ds AGTLILIG, ALA0) 1, ATT-083 alih@GTRI0SE

groups of animals, hypothalam ¢ AGI-201 expression was decreased with
fasting si cgehé withrenl gffdctive)pmaopntafarodilaten ofed €T(/0P gdEd- 188, HoTRMEr A6Het® was

no reducti on of rression with fasting.in.grqoup,. nj .

suggest a (ﬂ”é‘&ég‘fﬁ g’tzﬁiﬁx?)‘iﬁssﬁ%g‘?rhaaﬁ% dAl@fl-grzﬁTpdé&%f)n?segsu@? %%nti t%“%?%ﬁ@? %g&l >
group C ani jJimsregdley & OWBEwadcRblisBRikpisdionel AGTPRIGAGIT £3, NGIF-201, AGT-
expression in the fasted animals conpared to the fed ani nal SFi g 9).
AGT- 201 gerdd2esndr 4631263. Far exanmlgpbnneleis mgid W&Ch‘@tﬂk@eﬁima/‘ﬁ% th‘f%%’ddé'

wei ght, bl ogd glicoss: Al dndSibios P SERHVA 8 hdtndBE tieithiThay BE itfbaRbad ©-
into a cell to enhance the ability of that cell to produce AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203, conversely, AGT-106, AGT-113, AGT-201, AGT-202 and AGT-
203 antisense sequences such as oligonucleotides may be introduced to decrease the

availability of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 molecules.

Another aspect of the present invention contemplates a method of modulating activity of
AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 in a mammal, said method
comprising administering to said mammal a modulating effective amount of a molecule for
a time and under conditions sufficient to increase or decrease AGT-106, AGT-113, AGT-
201, AGT-202 and AGT-203 activity. The molecule may be a proteinaceous molecule or a
chemical entity and may also be a derivative of AGT-106, AGT-113, AGT-201, AGT-202
and AGT-203 or its ligand.

Modulating levels of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 expression is
important in the treatment of a range of conditions such as obesity, anorexia, energy
imbalance, diabetes, metabolic syndrome, dyslipidemia, hypertension, insulin resistance
and muscle development conditions. It may also be useful in the agricultural industry to
assist in the generation of leaner animals, or where required, more obesc animals.
Accordingly, the mammal contemplated by the present invention includes but is not

limited to humans, primates, livestock animals (e.g. pigs, sheep, cows, horses, donkeys),



These results suggest a role for AGI-201 in the central response to fasting
and energy homeostasis, possibly by altering the protein expression,

retentionyg@ldshpyal or folding of secretory proteins exi ticighgidRo109
endopl asm ¢ retl culum In addition, these results suggest that the role of

AGT-201 in this regulation may be altered in the diabetic state thereby
identifying this gene as a potential target for the devel opnent of diabetic
treatnments. WO 02/ 0&299-4 -57 EXAMPLE %% AGT 202 PCT/ A U02/ 00109 AGT-202
was determined to be di fferentially expréssed in the hypothal anus of
Psamonys obesus by nacroarray analysis. Priners used were as foll ows:
~AGT-202: Forward priner: 5'-CIGCAAAACGCCCATTCG 3" f sEQ ID No : 14 Reverse
primer: 5' -lmwﬁﬁmmgiﬁﬂﬁerrats gm&e;a piBs, Mamstet] rabbjits), tcompargbn ameals

Psanmo ob AGT- 202
for ge%se)&ﬁggggsﬁ)ﬁa@ gad zgﬁure w11 amma s 83‘ gnefgxésn kg.rrlgda%ost %cer?s}\%an?cull r\rrFyr S
COGCAGAGAT G AR T CANGAT GARETCOIACHTGCARFENT TOACT TGTCCTCC
CGCAACCGA TCTATATGGAGGAAGGGGECACCCTACTGCNAG
CGAGACTATGAGAAGATGT TTGGCACAAAGT GCCGAGGCT GNGACTTCAAGATTGATCCTG
GAGACCGCTT : 1 D NO: 4 0 u
AGT- 202 sedt@Rtengys nH eIs tlin&eé’é‘)on qﬁtx tﬁergqellfgalnce gﬁ%ﬁg%&w B?‘% ﬁuman

AGT- 202 (88,8{93T143>‘62A@T arsl Abe-203¢ Amnmbpgnd/mmx 86 o M@aﬁcﬁaﬁalema& 202
is located on human chr onosone 5. No QTL's rel evant to obesity or diabetes

wer e found. melgTule0n gddiionxtor égé[’ W06, apdak1s, tAGER0 ddEbr0amndamnAGI ot ces

i nclude aorta brain, breast, colon, germcell, kidney, |arynx,
| ung, nusclaegf’hlﬁg%l?fipfj a‘ﬁ%ﬁ%lﬂsggggerﬁ%ol ed,

The present invention contemplates, therefore, a method of modulating expression of
AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 in a mammal, said method
comprising contacting the AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 genes
with an effective amount of an agent for a time and under conditions sufficient to up-
regulate, down-regulate or otherwise module expression of AGT-106, AGT-113, AGT-201,
AGT-202 and/or AGT-203. For example, antisense sequences such as oligonucleotides may

be utilized.

Conversely, nucleic acid molecules encoding AGT-106, AGT-113, AGT-201, AGT-202
and/or AGT-203 or derivatives thereof may be introduced to up-regulate one or more

specific functional activities.

Another aspect of the present invention contemplates a method of modulating activity of
AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 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 AGT-106, AGT-113, AGT-
201, AGT-202 and/or AGT-203 activity.

Modulation of said activity by the administration of an agent to a mammal can be achieved
by one of several techniques, including but in no way limited to introducing into said

mammal a proteinaceous or non-proteinaceous molecule which:




prostate, stomach, testis, tonsil, uterus, whole enbryo, brain, cervix,
col on, eye, neck, kidney, lung, ovary, pancreas, prostate, tunor, skin,
thynus, pQRl ®fgdd4€rus, whole blood WO U2/ UGR99~ - 58 PGHrALYA(Rd> U9
| muno- 1 ocal 1 zation studies in skeletal nuscle using an anti-AGI-202
anti body showed that AGI-202 is present at the Z line and sone transverse
filaments in adult nuscle sarconeres. Overall, there was significantly
greater AGT-202 gene expression in the hypothal anus of fed ani nal s conpared
to the fasted ani mals (p=0.0l 3) (Figure'ig). In addition, there appears to
be greater AGT-202 gene expression in the hypothal anus of G oup A and B fed
~animals conpared to G oup C animals, however, these differences were not

si gni i cant(i)( Fi gheduldds) expidseive ofd & ThH)6c dGiTel I 4 OT-208t dedh208End 2 A (e 4@3;
expressi on and body wei ght, percent body fat or blood glucose or insulin
~levels. EXAMPLE 12 Presenilins interacting rhonboid |ike protease (AGI 203)

A human geng, i n {R8id0nE A affu BRI GSAET. ARAUSHEA 182AGERT), METOOXsRTS! On

Nunber AA131464 was found to be differentially expressed in skeletal nuscle
of lean, non di aETi203yersus obese, diabetic animals by nmenbrane-based

m croarray (macroarray). A human nRNA with a conpl ete codi ng sequence that
mat ched EST AA131464 was recently added to GenBank (on Novenber 1, 2000,

Accessi.on NypberfuAdubd 88 4 agdhie JTRAMT-006.2AGTOT130 ATTR201Y AGTR00 hnfifop AGTH
t hey have naned Presenilins interacting rhonboid-I|ike protease (AGI-203).

Primers used wer2®3as follows: AGI-203: Forward primer:
5' - CCCACCTCTGGAAGAAACTGICT- 3" (sEQ I D No: s7 Reverse priner:
5' - CCTGTGAACCCAACAGTGAAGA- 3" (ssQ ID NO : ~ Probe:

?:S'QTTATCCTTWEWAW@' d&ndd ffons E&utaDoiNGcomBindnt soufred BcO(daARO- t
fusion proteins or following, for example, natural product screening. Said non-
proteinaceous molecule may be, for example, a nucleic acid molecule or may be derived
from natural sources, such as for example natural product screening or may be chemically
synthesized. The present invention contemplates chemical analogs of AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 or small molecules capable of acting as agonists or
antagonists. Chemical agonists may not necessarily be derived from AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 but may share certain conformational similarities.
Alternatively, chemical agonists may be specifically designed to mimic certain
physiochemical properties. Antagonists may be any compound capable of blocking,
inhibiting or otherwise preventing AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-
203 from carrying out their normal biological functions. Antagonists include monoclonal
antibodies and antisense nucleic acids which prevent transcription or translation of AGT-
106, AGT-113, AGT-201, AGT-202 and/or AGT-203 genes or mRNA in mammalian cells.

Modulation of expression may also be achieved utilizing antigens, RNA, ribosomes,

DNAzymes, RNA aptamers or antibodies.

The proteinaceous or non-proteinaceous molecule may act either directly or indirectly to
modulate the expression of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or
the activity of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203. Said molecule
acts directly if it associates with AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203
or AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 to modulate expression or

activity. Said molecule acts indirectly if it associates with a molecule other than AGT-106,



PCT/ AL102/ U(1109 A portion of the Psammornys obesus AGT-203 sequence was
obtained in order to design priners for gene expression studies and is
provi ded Rl @)is2994 PCT/AU02/00109
TGGAAGGT TGAACCT CGAAGAT CAGACACAGGGT CAAGT GGT GAAGCT TACAAGAGAAGTGC
CTTGATCCCACCTCTGGAAGAAACTGTCTTTTATCCTTCCCCCTACCCTATAAGAACTTTGG
TGAAGCCCTTTTTCTTCACTGT TGGGT TCACAGCCTGTGCATTTGGATCAGCTGCCATTTGG
CAATATGAATCACT GAAAT CCAGGGT CCAGAGT ANNT GNNCGGAAT GGCAGGAATGCCTGGA
CTCAATGAAATCCAGGGTCC [ SEQ | D NO: 5] . The- ®GT- 203 gene appears to have a
w despread tissue expression pattern. ESTs that correspond to the AGT-203
~ MRNA have been found in adrenal gland, blood, bone, brain, breast, colon,
foreskin, grmyeelAGThOar AGTI00dna/or AGT203 YITAIGT- DEY, rAGT- ] MBISAGE 200y AGT-
pancreas, parathyroid, ﬁ)lz’acent a, prostate, skin, | een, stgomach, testis,

S ). ..
tonsil, ut@Psndiva AEEHO3ewbichPtherhmolsgula/gither diedty QE dnditectly medulaieshe

AGT- 203 ge L8 RhAg ngﬁ’[ enece ny4 Al

t hr oughput %g%%n%rgggéggﬂab%%ﬁgzggA{;Z?r{ app ]f/l?% "'?ﬁg @-%ﬁu’?&g%e?re
all intronAGTA06, WGTR1 1G] AAGT-260,dA GITt202A80/or TAGTHOFa A cAG8ii203 the nesthivalsof10
exons. The first 4 exons were on clone J11- ( o) e
ACO68644) i BISSGNS inven o ARGORIESITS the re$‘1ﬁg“%ei3% %‘}Zeé’éng%&i? 2} 6‘27}2'? @2 dor-
RP11- 637NL SUOIT. 'AGPABO KT WS CA G261 RN OIORARE AGT-d03 TS
consi der edt}f)?ke y tﬁg{T%#r?ggng% cl (%%aes Pé’shk?ee% T’ocal ized 1 ncorrectly.
St udi es ar expressiendd activityl eivthg indoctohet cfrarviasradevbf wigulatory kepeor r ect
chronosone. CGene expression studies by Tagman PCR (Figure 12) showed a
decrease in AGI-203 gene expression in skeletal muscle of obese,

hyperi nsul iTpethgle8IQURhRhaRsY be 3BnAtErcIRER BARRAI Badd@rdafsd wathoHe fpﬁ:sent
animals (Goup B p=0.014, Goup C p=0.011). This relationship was further
support ed lyveatiommnrayl aso omlibked\ie antargeting oRagfesisheas pr monoadenal antihadye which

muscle with | og insulki =0, 001 bo i ght =0. 011 ) and percent body
ot (p=0. ofevidksBfelit By o Bfseimeriiee SBIRtact B8, O01 1) S0d B Liose
| evel s. WO (12/ 03299~ -60 PC t'/.AU02/ U01 U9 AGT-203 gene expressi on was

found to be reduced in the skeletal nuscle of obese, hyperinsulinemc
Psar r anony & fbtsngspent pedgtpressniciventioatieldtes\iadhe veenofaihe Hnvradgn Wk reJafionated

plasma insulin |levels, AGI-2 i It i, r b

pr ot ei ns amnbxgalil%chﬁ%aéa%q%ﬁg%sr c%to %?gyrg@é’a@g é&seﬁgq'%?@sne% ‘Fﬁrﬁéﬁ%&h&ful

i nvol ved i mut fitndow BRlityd tCuserin @ ehdhptatiobr prophplae it i@ et cTloBedity, snutbxias
APP and Not ch. Al though APP is nost highly expressed in the central nervous
system it diabetgpopeReraymBalanepr essed and its role in the skeletal nuscle is
not known. Di abetes is known to be a risk factor for Al zheimer's disease,
and AGT-203 may play a role in both diseases. NOICH is a nenbrane receptor
and, after Amcotdidlyt amother cspes iafghaiprésent inventimanitmlaiesefo hasethbéd odidating at o
nove to the nucl eus,.and activat g gen% ex r.e%jsi)on. AGT- 203 ma?ga act .t hr gugh
NOTCH to affaunalesifeaag;tiam ¢rcopditen hapaieuad Py oRe CLBITE SHMPRISPHSRasE y
the rol e ofynfetia2RbtBs ARES dnéred infHaBREL, 85id TRAREE cSHPRIN aBhREREHING sBd
anot her, as yet unidentified, transnmenbrane protein. O her possible roles
for presenimammsal arc kffdeivecgutuwt iof anofgenpfoptaoting amddinsler canditions $iusficiontt tasi s.

Therefore the are a nunber of .differept pat t iC ced
AGT- 203 exﬁ?%@@ﬁtﬁﬁhecmr?fs‘ﬁpaﬂfo’gc; dPe ’fiﬁﬁ d¢ cég’ﬁ% f‘@gﬁ g‘g%] ﬁ%@?'i QF({T? t e
skel et al myg]cont tth eheditatdfifeattivig SOAGTVRIQMGENA3] AB-201,286TO02 Ihpse
skilled in the art will appreciate that the invention described herein is
suscept i bl A®@E-203ri ati ons and nodifications other than those specifically
described. It is to be understood that the invention includes all such
variations and nodifications. The invention also includes all of the steps,
‘features, dpapehéd dspes, the gresentinvsndsn Feitey foefmethod of irestinged fdmintul sbffering
specification, individually or collectively, and any and all conbi nati.ons
“of any two fiam @odisease cengdition chiyacterzedahy ane e morey symptemmsced gbesity 5 InqreXipe

PCT/ AT (12] d%%jetels I energy imbalance, said method comprising administering to said mammal an
effective amount of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or AGT-
106, AGT-113, AGT-201, AGT-202 and/or AGT-203.



1. An isolated nucleic acid nolecule conprising a sequence of nucl eotides
encodi ng or conplenentary to a sequence encodi ng a nol ecul e or derivative
or homol ogotBRERS] wherein said nucleic acid nolecule is pgpa®esesios n a
| arger amount in one or both of hypothal anus tissue or nuscle tissue of
obese aninmals conpared to lean animals or in fed animals conpared to fasted
animals. 2. An isolated nucleic acid nolecule of Caim1 wherein the
nucl eic acid nol ecul e conprises a nucl eoti de sequence as set forth in SEQ m
NO 1 or a nucl eoti de sequence havi ng at- $east about 30% simlarity thereto
or a nucl eoti de sequence capable of hybridizing to SEQID NO 1 or its
conpl ementary form under |ow stringency conditions. 3. An isolated nucleic
" acid ol ecWe“dfecl@iamolntthasis nant iraount aleeéssargcitdeasdipeglyl ® ctumprthesésm@d

nucl eoti de sequence as set forth in SEQ Qﬁé DNO:2 or.an { %E uen
_having at leBsne ssoonseaoniosieian Be iopget on dhhibib PEASresSign OF ilat
capabl e of pé%&’r diph %gakgmi dhpor?oﬂﬁe 'ﬁdﬁl@&m GIREHE, Yhef ﬁidﬂdﬁﬂ@@foubow
stringency ¢ 6 n |so ated nucleic acid molecule of Claim1
wher ei n t hefmhe hﬂmdmmd bmircmmdl ehe degree o prateation] @@trccﬂethséqmﬂ@t@naef thet
forth in SEQ 1D eotide se ence hayi n S b
simlarity V@?Fé‘?“et'h% gﬁsesamﬁ%q eth? Plfém@eﬁ' QB ‘%?Spg‘b?r rglg f %?r& fz%i %g;{?%%éEQ
I'D NO: 3 or th%t%hecé?ﬂ&lr@’mﬂtfﬁwx 4 RIdveRdgbad &yﬁet}fat PGEBCetERTifid thesugh réutindn
isolated n elc acid nolecule of Caim1l erein the nucleic acid nol ecul e
conpri ses danalsicl eoti de sequence as set forth in SEQ 1D NO:4 or a nucl eotide
sequence having at |east about 30% simlarity thereto or a nucl eotide
sequence capable of hybridizing to SEQID NO:4 or its conplenentary form

under | ow g biddapmey wiRMRlst h@ﬂ%dsGAGﬂiﬂl%SAlCﬂt—BIB MGETQ0T, AGTL0BEndoH AG B
Claim1 wherein the nucleic acid nol ecule conprises a nucl eoti de sequence

as set fort203iar 80100 MGTS/ Gy ACFd6! edCT 02 anglorol G3126¢ 2yoegepts capable of

2 o SRS IR Ry b PR IS B Bttt o @

conpl ement aj Yndr® bihet Bsigpoundvosdthengelkcyles cB)drcmadnamstzredAms insait atredtanealsei ¢
acid nolecule of Cdaiml wherein the nuc)eic gtg% m%l ec | e CO%@W ses the
eregf, 1o

nucl eot i de adevpisiitonsiatthe same, formudgirom ¢y WP, di %ﬂoélﬂ ViuEleeidmey
mol ecul @ Ol dud e CLdhubditul nésld%ﬂsﬁaagﬁ Gy ehECAhR SPNHERAE rolis. By

nucl eoti de sequence Set D NO:2." 9. An isolated nucleic acid
nol ecul e of“séduentiall aidbrdisttation Imamaml aetime aiffetenve|od didne smnps,lrmestes Hwurs or

nucl eoti de sequence set forth in SEQ I D NO:3. 10. at ed, nucl ei c .aci d
i ecil o o e eSO O e o gpes ofneletiles. IS Folsuen fiey v
nucl eoti de AR ?ﬁ% &QireF h in SEQ 1D NO:4. 11. An isolated nucleic aci d
nol ecul e of alm e| n the nucleic acid

In yet another aspect, the present invention relates to the use of an agent capable of
modulating the expression of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or
a derivative, homolog or analog thereof in the manufacture of a medicament for the
treatment of a condition characterized by obesity, anorexia, diabetes and/or energy

imbalance.

In still yet another aspect, the present invention relates to the use of an agent capable of
modulating the activity of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or a
derivative, homolog, analog, chemical equivalent or mimetic thereof in the manufacture of
a medicament for the treatment of a condition characterized by obesity, anorexia, diabetes

and/or energy imbalance.



nol ecul e conprises the nucl eoti de sequence set forth in SEQ )D NO S. 12, An
i sol ated nol ecul e conprising a sequence of nucl eotides or am no aci ds
encoded b?('oam@k'ﬁbf’i c acid nol ecul e which is expressed in gchran@eho@gount in
one or both of hypothal anus tissue or nuscle tissue of obese aninals
conpared to lean animals or in fed animals conpared to fasted animals. 13.
An isol ated nol ecule of Caim12 encoded by a nucleic acid nol ecul e as set
forth in SEQ mNO 1 or a nucl eotide sequence having at |east about 30%
sinmlarity to SEQ I~ NO 1 or a nucl eotid®-sequence capabl e of hybridizing
to SEQID NO1 or its conplenentary formunder |ow stringency conditions.
~14. An isolated nolecule of Claim 12 encoded by a nucleic acid nol ecul e as
set forth iA iHERr )k o tter present diventidndelaexoethe ash aff G- 206, 14T | BbuT- 30%
simlarity to WO U2/U 2" )9~ -G3 rcT/.auo2/oom SEQ m NO:2 o) a l.eot i de
sequence ca94bHEToR0ymHerAGT g3t oF deEyaHY fohom Pgiqg“&]ﬁﬁpﬁhﬁﬁ?@ﬁf’émﬂﬁgﬂ
~under | ow sf ki n CAdiatd0 L5 gt f j ical
encoded by %‘F’Eﬂg?e%@%ﬂd Atr%’llogg% F‘i@%rsﬁggt 2§;qgjoéﬁ't%qivn écgg)wrrr]]gllelg’ %g(l)(?g gh drfica
nucl eot i de egeiydRncer mnmetitgtheteol dratite rmlodbct@@Y%fsi medigament foo tl@RE@alMeMN®@IR or
a nucl eoti de sequence capable of hybridizing.to SEQ m.NQ:3 or. i{s
conpl ement &PPdifigp rﬁhﬁFﬂ?Eﬁ“zP‘gvpys P{’?Sﬁée ARSre¥én gllla:ible@ﬁ’s .R“H%Fe AUSES éﬁvgﬁ pment
mol ecul e Ofango?ieﬁéréfirﬁ%é}@%d by a nucleic acid nolecule as set forth in SEQ
>D NO: 4 or a nucl eotide sequence having at |east about 30%simlarity to
SEQ m NO: 4 or a nucleotide sequence capable of hybridizing to SEQ ID NO: 4

or its co ntary formunder | ow stringen conditi Qns I ted
nol ecul e gpét%qtﬁpat%ereﬁggﬁeogl%@prgs%g}vgpt oqnaEe’:f e g1 B g&agseiiéfn Oﬁg]ratlﬁg Iltl?]e SEQ
| D NO'S or &pRid&ibe Qi AT-306|UEGTY 1BAMGTR AL AGTas02 akiet 480%03i 6 4 delivafive0
SEQ m NO S or a nucl eotide sequence capable of hybridizing to SEQ m NGO S or
i ts conpl eremdegorf amalagihereef. | ow stringency conditions. 18. An isol ated

nol ecule of Claim13 or 14 or 15 or 16 or 17 wherein the nolecule is a
protein. 19. An isolated protein of Caim 18 encoded by a nucl eotide
sequence seA fhMkdrinspért SEdes B bdnts fo2Qise AN mialating AGTA06] AGT-1 1A, AGTL8],
encoded by a nucl eotide sequence set forth in SEQ ~ NO:2. 21. An isol ated
protei n of A&GEi3A21@dionAEdOBRClviHLn 2eeTHEVedmaies apaloss cql gqurelens;

NO: 3.

or mimetic thereof.

Still another aspect of the present invention relates to AGT-106, AGT-113, AGT-201,
AGT-202 and/or AGT-203 or derivative, homolog or analog thereof or AGT-106, AGT-
113, AGT-201, AGT-202 and/or AGT-203 or derivative, homolog, analog, chemical
equivalent or mimetic thereof for use in treating a condition characterized by one or more
symptoms of obesity, anorexia, diabetes, impaired muscle development and/or energy

imbalance.

In a related aspect of the present invention, the mammal undergoing treatment may be a

human or an animal in need of therapeutic or prophylactic treatment.

Accordingly, the present invention contemplates in one embodiment a composition
comprising a modulator of AGI-106, AGT-113, AGT-201, AGT-202 and AGT-203
expression or AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 activity and one or
more pharmaceutically acceptable carriers and/or diluents. In another embodiment, the
composition comprises AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or a

derivative, homolog, analog or mimetic thereof and one or more pharmaceutically



WO (12/0@&299. 1 PCT/ AU02/ 0(1109 -64 22. An isolated protein of Claim18
encoded by a nucl eoti de sequence set forth in SEQ )D NO:4. 23. An isolated

prot ei n ofygdh@iciswi8 encoded by a nucl eotide sequence set fpefiiduobineEQ 1D
NO S. 24. An isolated protein selected fromthe list consisting of: (i) a

protein encoded by a nucleic acid nolecule which nolecule is differentially

expressed in hypot hal anus or nuscle tissue of obese aninmals conpared to

| ean animals or a derivative, honol og, apal og, chem cal equival ent or

mnetic thereof; (ii) a protein encoded‘ﬁ%‘a nucl ei ¢ acid nol ecul e whi ch

nolecule is differentially expressed in liver tissue of fed aninmals

~conpared to fasted aninmals or a derivative, honolog, analog, chem cal

equi val ent ao¢eptabiee tcarricr$ eandfof ; dijuenis) Bheprampositiensc odgdalsy eomprisk elgpiigleor
sequence subst ntlal as set forth in SEQ)D NO 1 or a derivative, honol og

_or anal og ﬂWéW@BP“%P PURAUBHY QT BAEYRIFT™Mn” ami no aci d sequence having at

| east about 30% simlarity to this sequence or a derivative, honol og,

anal og, chem cal equivalent or mmetic of said protein; (iv) a protein

encoded by FRar rhrehgotalblesueieqummoeersthwnh|zaICDylpastlgretam defamefi ntoSED “8E8IWR0: 2

or a derivative, honD og or anal og thereof or a sequence encoding an am no

aci d sequerfOBPRASA at | east about 30%sinilarity to this sequence or a

derivative, honol og, anal og, chem cal eqU|vaIent or mnetic of said

protein; WO 02/ (1G299-t PCT/ AL102/ U1119 - & a protein encoded by

a nucl eot i dﬁleseqmeswenwf‘tﬁf,ﬂamtzcvrapmgﬁnﬁsn gdprm éwtqblq r ggestatle nep igclyde gterile

derivative, honol o r e i cid
sequence haﬁgfl%odlsaﬁo t}eoélgt eqwtagg ;% qurlr‘?(3 I %Iﬁil ? t%ﬂ%’ B @ﬁg@@?‘é%@%?&@&dﬁ@ﬁ
derivati ve,préfaf@ioa®mf seehitd iafbctablasdlitidhs. Elﬂlall\caée@nthe cﬁammmtba:stmle ard ohust be
rotein;
P fluid to the extent that easy syringability exists. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating action of

microorganisms such as bacteria and fungi.

The carrier can be a solvent or other medium containing, for example, water, ethanol,
polyol (for example, glycerol, propylene glycol and liquid polyethylene glycol, and the

like), suitable mixtures thereof, and vegetable oils.

The preventions of the action of microorganisms can be brought about by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic
acid, thirmerosal and the like. In many cases, it will be preferable to include isotonic
agents, for example, sugars or sodium chloride. Prolonged absorption of the injectable
compositions can be brought about by the use in the compositions of agents delaying

absorption, for example, aluminum monostearate and gelatin.

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

previously sterile-filtered solution thereof.




(vi) a protein encoded by a nucl eotide sequence substantially as set forth
in SEQ )D NO:4 or a derivative, honolog or anal og thereof or a sequence
encodi ng b Michdsaci d sequence having at |east about 30%pgidedfobey toO
this sequence or a derivative, honolog, anal og, chem cal equival ent or
mnmetic of said protein; (vii) a protein encoded by a nucl eoti de sequence
substantially as set forth in SEQID NO S or a derivative, honol og or
anal og thereof or a sequence encodi ng an am no aci d sequence havi ng at

| east about 30%simlarity to this sequeBe or a derivative, honol og,

anal og, chem cal equivalent or mnetic of said protein; (viii) a protein
_encoded by a nucleic acid nol ecul e capable of hybridizing to the nucleotide
sequence as set forth in SEQ)D NO 1 or a derivative, honolog or anal og

t her eof under | ow stringency condit ' d b
_nucl ?i c ﬁciwhﬁﬁ)l/’&%ll@ G‘gﬁéﬁﬂ)ﬂ/é @&T ;'%0;6?{4677# arf(gA&:{‘éq%:Jquggth‘ ga%é%@iﬂéé as
set forth i I r I |
| ow stri ngenc?%&h%&%ﬁ%%? qs)@? Zb%/g%deh?{(ﬁn rq\cqggelgg Rbﬁﬂ%ﬂgﬁhggfgh%}ftgzg{“ e
capabl e of dndbAGTI203nigelfcare bmtabtgcbmo&ctadlethsgqmgrhneomﬂy admirfistered, fon eSEQln

NO: 3 WO 02/ 01299 PCTL41 102/00109 derivative, honol |
t her eof und®ith ppgpest ¢lushedrc 1ﬂ&61ha$5em@%46 egif] e)cag*u%%rtl\épﬁyé)ﬁcegalggedgv Grd or 0

nucl ei ¢ aci gd@éﬁfg@h‘gnﬁﬁflﬁé %r 9 mby BE 'cghfjlfe@g:dtlﬁtot fB1eRU6} AGhiyIEe fREYBALE as

set forth in a derivative, honpl og or anal og thereof under
| ow st ri ngediceetlg ovithi thc dhruzi of(thé¢ digt. foppmﬂ dlenap@nn@dfbdm!ﬂyraaomubff adtiyegemgound
nmol ecul e capabl e .of i, dizin nucl,eot ence..as f in
SEQ m NO' S BRY ézedem W“‘Pmc??r‘HPlS’B oar“daﬁsa?fjda 4’%3? ot RSt 3P ?%%Jealncy
condi tions; ,fpelsl 't}ocﬁew eép%mas aglighed | ARfedsonB8NSyRPS, Haf@ar agd a@bs liké.) Sheh
(xii} in a honodimeri¢ form and (xiv) a protein as defined in any one of
par agr aphs ddanpasiofix |anc) pieparations should contam 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 present invention
are prepared so that an oral dosage unit form contains between about 0.1 pg 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
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 materials may be
present as coatings or to otherwise modify the physical form of the dosage unit. For
instance, tablets, pills, or capsules may be coated with shellac, sugar or both. A syrup or
elixir may contain the active compound, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye and flavouring such as cherry or orange flavour. Of
course, any material used in preparing any dosage unit form should be pharmaceutically
pure and substantially non-toxic in the amounts employed. In addition, the active

compound may be incorporated into sustained-release preparations and formulations.



heterodi meric form 25. A nethod for nodul ati ng expressi on of one or nore
of AGI 106, AGI I I3, AGT 201 , AGI 202 and/or AGI 203 in a manmal, said
met hod co?ﬁhb%kﬂg4contactlng AGT 106, AGT 113, AGT 20l, A@F12Q7:aMdeAGT 203
with an e ctive amount of a nodul ator of AGT |06, AGT | 13, AGT 201, AGrT
202 and/or AGI 203 expression for a tinme and under conditions sufficient to
up-regul ate or down-regul ate or otherw se nodul ate expressi on of AGT |06,

AGT 113, AGT 201, AGT 202 and AGI 203. 26. A nethod of nodul ating activity
of AGT-106, AGT-113, AGT-201, AGT 202 andlAGT-203 in a manmal, said method
conprising admnistering to said mammal a nodul ati ng effectlve anount of a
nol ecule for a time and under conditions sufficient to increase or decrease
" AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 activity WO U2/(IGQ)9~

-67 Pc~r/~uo2/ oom-.27. A nethod of.treat uffering fro
_condi tion di@FREERSERd aEﬁPPB‘H SPITIRRY é’“Q{P tSofm"é iy, @ féﬁcﬁ”eﬂ’ ents,

ggg%;&pﬂé&& i e, o m;;@ GftibaBRHA B Qﬂt?fuﬁgaﬁpargeﬁﬂsn%o 3ﬁ§faegdq5mmto

ective a t of an agent a tine an condi tions
suf fi ci ent detayimgageatseantifthe tikprEwsisenf sichAGadi@8d apels tfdr:«phaAfiﬂ'ceﬁ@da,l agt¥e 202
and/ or AGT 203 or sufficient t ITDdLE ate .th activité W’Téﬁ??ﬁ AGT- 113,
AGT- 201, AGEDYaELes ivel knesrn 3p&ne XACRTERISY A5rany (8 ‘(‘?‘W@ | agent 1s

suffering flﬁ&ml ti@l§%ﬁethEQa@Q{/é 'u%?ecﬁé}ﬁr 86d Bfetcd®dn ke Qﬁ@aﬁuw%ﬁquﬁaﬁso@ of
obesity, anorexia, diabetes or energy i nbal ance, said met hod ;Prl& ng

admi ni ster mtvgtempl@tai dSnpptementary eftivec tingrediantouean @iSOADE - 1OGIPORGH lintp3 the
AGT- 201, AGT- 202 and/or AGT- 203 or AGT 106, AGT | 13, AGT 20, AGT 202

and/ or AGT 98% UZEl "Use of an agent capabl e of nodul ati ng the expression of
AGT | 06, AGT 113 AGT 201) AGT 202 and/or AGI 203 or a derivative, honol og
or anal og thereof in the manufacture of a medi canent for the treat rrent of a
condi ti on dhifrespeaallyzadyanipgenns 4¢ formulaie pargnigral gpmpesivéensan dosageamitrfgym for

%810, 8oLy R By I BBRL R T LUPRETELA K Rl o

anal og, chehysiehllyediscietd @Rits Quitdd B unRaryh@dsagds for thBemammafiac suljectofto cbe
nmedi canent for the treatnent of a condition characterized by, obesit

anor exi a, dreatrd; €achanit sonaEngy Pradeiearaed quantityof a@FIV%matqr@é)caheiF¥eﬂ1@

AGT- 106, Adrods, PR Ferhug e e Ao f 3T, HHRayERr bR kpR e,
anal og, chenatroal Tegspe¢Hicetidn for the netel dodage nenffomms dfthe nmmmtlamhtermctrafedday

medi canent fqr th eat ment of condi tion charact zed, by obesjt
Rnor oxi &, dRAHGEELY e o R g e i ERAractenphes obbiseyemagg afd 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

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
component in amounts ranging from 0.5 pg 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
carrier. In the case of compositions containing supplementary active ingredients, the
dosages are determined by reference to the usual dose and manner of administration of the

said ingredients.

In general terms, effective amounts of AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203 will range from 0.01 ng/kg/body weight to above 10,000 mg/kg/body weight.



PCT/ A U (12/00109 32. A conposition conprising a nmodul ator of AGI 106, AGT

113, AGT 20I, AGI 202 and AGTI 203 expression or AGT-106, AGT-113, AGT-201,

AGT- 202 a%(ﬁg:‘,]; RP3 activity and one or nore pharmaceuti c&blr);\@g/gﬁpgabl e

carriers and/or diluents. 33. A nethod for detecting AGI-106, AGI-11

AGT- 201, AGT-202 and AGT-203 or a derivative or honolog thereof in a

bi ol ogi cal sanple froma subject, said nmethod conprising contacting said

bi ol ogi cal sanple with an anti body specific for AGI106, AGI-113, AGT-201,

AGT- 202 and AGT-203 or their anti genic #erivatives or homologs for a tinme

and under conditions sufficient for a conplex to form and then detecting

said conplex. .A3.An,. A A# AHAs. A . A
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It is within the scope of this invention to include any second antibodies (monoclonal,

polyclonal or fragments of antibodies) directed to the first mentioned antibodies discussed
above. Both the first and second antibodies may be used in detection assays or a first
antibody may be used with a commercially available anti-immunoglobulin antibody. An
antibody as contemplated herein includes any antibody specific to any region of AGT-106,
AGT-113, AGT-201, AGT-202 and AGT-203.

Both polyclonal and monoclonal antibodies are obtainable by immunization with the

enzyme or protein and either type is utilizable for immunoassays. The methods of
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obtaining both types of sera are well known in the art. Polyclonal sera are less preferred
but are relatively easily prepared by injection of a suitable laboratory animal with an
effective amount of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203, or antigenic
parts thereof, collecting serum from the animal, and isolating speéiﬁc 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 known to those who are skilled in the art. (See, for
example, Douillard and Hoffman, Basic Facts about Hybridomas, in Compendium of
Immunology Vol. 11, ed. by Schwartz, 1981; Kohler and Milstein, Nature 256: 495-499,
1975 Kohler and Milstein, European Journal of Immunology 6: 511-519, 1976).

Another aspect of the present invention contemplates a method for detecting AGT-106,
AGT-113, AGT-201, AGT-202 and AGT-203 or a derivative or homolog thereof in a
biological sample from a subject, said method comprising contacting said biological
sample with an antibody specific for AGT-106, AGT-113, AGT-201, AGT-202 and AGT-
203 or their antigenic derivatives or homologs for a time and under conditions sufficient

for a complex to form, and then detecting said complex.

The presence of the complex is indicative of the presence of AGT-106, AGT-113, AGT-
201, AGT-202 and AGT-203. This assay may be quantitated or semi-quantitated to
determine a propensity to develop obesity or other conditions or to monitor a therapeutic

regimum.

The presence of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 may be

accomplished in a number of ways such as by Western blotting and ELISA procedures. A

uv7/
b
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wide range of immunoassay techniques are available as can be seen by reference to U.S.
Patent Nos. 4,016,043, 4,424,279 and 4,018,653. These, of course, includes both single-
site and two-site or “sandwich” assays of the non-competitive types, as well as in the
traditional competitive binding assays. These assays also include direct binding of a

labelled antibody to a target.

Sandwich assays are among the most useful and commonly used assays. 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 of incubation, for a period of time sufficient to
allow formation of an antibody-AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203
complex, a second antibody specific to the AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203, 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-AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203-labelled antibody. Any
unreacted material is washed away, and the presence of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 is determined by 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 comparing with a control sample containing known amounts of
hapten. Variations on the forward assay include a simultaneous assay, in which both
sample and labelled antibody are added simultaneously to the bound antibody. These
techniques are well known to those skilled in the art, including any minor variations as will
be readily apparent. In accordance with the present invention, the sample is one which
might contain AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 including cell
extract, tissue biopsy or possibly serum, saliva, mucosal secretions, lymph, tissue fluid and
respiratory fluid. The sample is, therefore, generally a biological sample comprising
biological fluid but also extends to fermentation fluid and supernatant fluid such as from a

cell culture.



<((())
"10% & (
"10%<& (
s10%a& (

)
) -
()
()

|€|

Juj_@ 10<< 10%& ()- 10( 10( 10(9-10% & ()- S8 "10% & ()- 6
| b3 3(10@§f(§&:(ioblégzg)lgisg g% 10<< ( "109%& ()-, 3" 10%& () -
() - " s10%& o0& ()-0r11 202122232 ¥

‘%< 10< 10<9y10%& () - S8 "10%&&'(; 6 "10%&&'()62* o=

- — N

O_

"10%<& () - @EG2223L4k45dEan 10<< ! 10%&& () - @O0%@& ()- "10%&& ()-

- 46 -

The solid surface is typically glass or a polymer, the most commonly used polymers being
cellulose, polyacrylamide, nylon, polystyrene, 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 added to the solid phase complex and incubated for a period
of time sufficient (e.g. 2-40 minutes or overnight if more convenient) and under suitable
conditions (e.g. from room temperature to about 37°C) to allow binding of any subunit
present in the antibody. Following the incubation period, the antibody subunit solid phase
is washed and dried and incubated with a second antibody specific for a portion of AGT-
106, AGT-113, AGT-201, AGT-202 and AGT-203. The second antibody is linked to a
reporter molecule which is used to indicate the binding of the second antibody to AGT-
106, AGT-113, AGT-201, AGT-202 and AGT-203.

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 strength of
the reporter molecule signal, a bound target may be detectable by direct labelling with the
antibody. Alternatively, a second labelled antibody, specific to the first antibody is exposed
to the target-first antibody complex to form a target-first antibody-second antibody tertiary

complex. The complex is detected by the signal emitted by the reporter molecule.

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

or radionuclide containing molecules (i.e. radioisotopes) and chemiluminescent molecules.

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,
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a wide variety of different conjugation techniques exist, which are readily available to the

skilled artisan. Commonly used enzymes include horseradish peroxidase, glucose oxidase,

$-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 colour change. Examples of suitable enzymes

include alkaline phosphatase and peroxidase. It is also possible to 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 the second antibody, giving a

qualitative visual signal, which may be further quantitated, usually spectrophotometrically,

to give an indication of the amount of hapten which was present in the sample. A “reporter

molecule” also extends to use of cell agglutination or inhibition of agglutination such as

red blood cells on latex beads, and the like.

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

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

illumination with light of a particular wavelength, the fluorochrome-labelled antibody

adsorbs the light energy, inducing a state to excitability in the molecule, followed by

emission of the light at a characteristic colour visually detectable with a light microscope.

As in the EIA, the fluorescent labelled antibody is allowed to bind to the first antibody-

hapten complex. After washing off the unbound reagent, the remaining tertiary complex is

then exposed to the light of the appropriate wavelength the fluorescence observed indicates

the presence of the hapten of interest. Inmunofluorescene and EIA techniques are both

very well established in the art and are particularly preferred for the present method.

However, other reporter molecules, such as radioisotope, chemiluminescent or

bioluminescent molecules, may also be employed.

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

detect AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or their derivatives.
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standard laboratory chow from which 12% of energy was derived from fat, 63% from
carbohydrate and 25% from protein (Barastoc, Pakenham, Australia). Animals are housed
in a humidity and temperature controlled room (22 = 1°C) with a 12-12-hour light-dark

cycle.

Group A animals are lean, normoglycemic and normoinsulinemic, group B animals are
obese, normoglycemic and hyperinsulinemic, and group C animals are obese,

hyperglycemic and hyperinsulinemia.

EXAMPLE 2

Experimental animals

At 18 weeks of age the animals were weighed and blood collected from the tail vein in the
fed state. The animals were sacrificed and the tissues immediately removed, weighed,
frozen in liquid nitrogen and stored at -80°C. Percent body fat was estimated from the
combined weight of mesenteric, suprascapular, perirenal, epididymal and intramuscular
(from between the heads of gastrocnemius) fat pads expressed as a percentage of total
body weight. Animals were classified into groups A, B or C based on their blood glucose
and insulin concentrations. The cutoff values for hyperglycemia and hyperinsulinemia
were 8 mmol/L and 150 pU/ml respectively. The fasted animals were weighed and bled in

the fed state then fasted for 24 hours, before being weighed and bled again before sacrifice.
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EXAMPLE 4

RNA extraction and reverse transcription

RNA was extracted from tissues using TriZol (Life Technologies, Rockville, MD)
according to manufacturer's recommendations for each tissue type. RNA was quantitated
by spectrophotometry at 260 nm (Beckman Instruments, Fullerton, CA) and 2 pg
electrophoresed through a 1% w/v glyoxal agarose gel (Ambion, Austin, TX) to check the
integrity. The RNA was then reverse transcribed using AMV reverse transcriptase with

oligo(dT) primers (Promega, Madison, WI).

EXAMPLE 5

Statistical analysis

All data are expressed as mean = S.E.M. A one-way analysis of variance in combination
with post hoc least significant difference or Games-Howell test were used to compare
means between groups, and t-tests were used where appropriate. A 2-tailed Pearson
correlation was performed to analyse relationships between gene expression and
phenotypes. Blood glucose and plasma insulin concentrations were log transformed prior
to analysis to approximate a normal distribution. Differences were considered significant at

P<0.05.
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obese and lean Psammomys obesus in the fed and fasted state using an RNAimage mRNA
Differential Display System (GenHunter Corporation, Nashville, Tennessee). The PCR
products were separated on a 6% w/v polyacrylamide gel, and differentially expressed
PCR fragments were visualized by exposing the dried gel to x-ray film. Candidate bands
were excised from the gel and reamplified by PCR using the appropriate primer
combination. Sequencing reactions were carried out using ABI PRISM Big-Dye terminator
cycle sequencing ready reaction kits and analyzed on an ABI 373A DNA sequencer. Gene
database searches were performed at the National Centre for Biotechnology Information

using the BLAST network service.

EXAMPLE 7

Macroarray

RNA was extracted from tissues using TriZol (Life Technologies, Rockville, MD) and
DNase-treated (Life Technologies), phenol:ichloroform (4:1) extracted and ethanol
precipitated. RNA was quantitated by spectrophotometry at 260 nm (Beckman
Instruments, Fullerton, CA) and 2 pg electrophoresed through a 1% w/v: glyoxal agarose
gel (Ambion, Austin, TX) to check the integrity. Pooled RNA samples for each of the
study groups were labeled with 33p d-ATP, and hybridiszd to human GF 201 membrane
microarray filters (Research Genetics). The membrane was spotted with a total of 5184

genes, including known genes and expressed sequence tags. The level of binding to each
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of AGT-106 was higher in fed compared to fasted Sand rats.

Primers used were:-

AGT-106:
Forward primer: 5’-CAATCACCGCTTTTAAGATAGTTTGT-3" [SEQ ID NO:12]

Reverse primer: 5’-AGCATTAAAAAGGGCTCGCA-3’ [SEQ ID NO:13]

The partial nucleotide sequence of Psammomys obesus AGT-106 cDNA is as follows:-

NTTTGNTGNCCNGCTGTGTGCTGTTAGAAGAAAACAGAAARARCGARAGAAAAACAATCACCGC
TTTTAAGATAGTTTGTATCAGCTTAGATTTCATCATGACTGTTTTACATACTGGAATTTAT
AAATTGTAAGTTATCATTTTCCAATGCGAGCCCTTTTTAATGCTTTTTARAACTTGTGAAT
AARATTGATACTCCTT [SEQ ID NO:1].

Blast analysis revealed sequence homology between the AGT-106 cDNA sequence and
murine TROY mRNA. TROY is a newly identified member of the Tumour Necrosis
Factor Receptor Superfamily (Kojima ef al., J. Biol. Chem. 275(27): 20742-20747, 2000).
Nucleotide sequence homology of ISR TROY with mouse TROY mRNA is 85%.

Hypothalamic AGT-106 expression was decreased with fasting in Psammomys obesus
(Figures 1, 2). The main effect was observed in group A fed and A fasted animals with an
approximately 50% reduction in AGT-106 expression with fasting. This dramatic
reduction in AGT-106 expression with fasting was not evident in group B and C animals,

and the fed animals in both of these obese groups were similar to the fasted group A
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these animals.

Interestingly, a significant relationship was also demonstrated between the change in
bodyweight after the 24-hour fast (delta bodyweight) and AGT-106 gene expression in the
hypothalamus (Figure 3). Although this relationship was seen when all animals were
combined, when animals were separated into lean and obese, the association disappeared
in the lean animals (Figure 4), but strengthened in the obese groups (Figure 5). There was
no relationship between hypothalamic AGT-106 expression and circulating glucose or

insulin concentrations.

This demonstrates, therefor, a novel role for Troy (AGT-106), a member of the Tumor
Necrosin Factor Receptor Superfamily (TNFRSF) in the regulation of energy utilisation
and bodyweight in response to fasting in rodents. As AGT-106 is a receptor in the
hypothalamus, a key site within the brain for the regulation of bodyweight and energy
balance, this regulation may involve downstream transcriptional regulation of genes
involved in homeostasis via the NF-kB pathway, or other as yet unidentified pathways.
Altemnatively, this regulation may involve the action of circulating messengers/molecules
feeding back information to the hypothalamus on the state of energy balance within the
body.

EXAMPLE 9
AGT-113

AGT-113 was discovered using differential display and it appeared to be expressed at
higher levels in the hypothalamus of group C (obese, diabetic) animals than group A (lean
healthy) animals.

Real time PCR confirmed this (Figure 6), and showed that group A animals, in both the fed

and fasted state, have a much lower expression level of this gene in their hypothalamus
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than group B (obese, impaired glucose tolerant) animals and group C animals (A fed v C
fed, p=0.031; A fast v B fast, p=0.028; A fast v C fast, p=0.023).

In the fed state, hypothalamic AGT-113 gene expression correlated with body weight
(p<0.001, Figure 7A), percent body fat (p=0.002, Figure 7B) and plasma insulin levels
(p=0.026, Figure 7C). In the fasted state, hypothalamic AGI-113 gene expression
correlated with body weight only (p=0.002, Figure 7D).

Gene expression in each cDNA sample was quantitated using Tagman PCR technology on
an ABI Prism 7700 sequence detector' (PE Applied Biosystems, Foster City, CA).
Cyclophilin was used as an endogenous control to standardise the amount of cDNA added
to a reaction. 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. All samples were assayed in duplicate. For AGT-
201 (Example 10), AGT-203 (Example 11) and cyclophilin, fluorogenic probes which had
the reporter dye FAM attached to the 5’ end and the quench.er dye TAMRA attached to the
3’ end were used with Tagman Universal PCR Master Mix (PE Applied Biosystems). For
AGT-202, AGT-106 (Troy) and AGT-113, no probe was used, and SYBR Green Master
Mix (PE Applied Biosystems) was used instead. The level of expression of the “house-
keeping gene” cyclophilin was examined in each group and was shown not to be altered in

the obese, diabetic or fasted state.
Primers used were as follows:

AGT-113:
Forward primer: 5-CATGATGCCAGCCACCTG-3’ [SEQ ID NO:16]
Reverse primer: 5-TCCCAAAGTAAATTAAACACATCAGAA-3’  [SEQ ID NO:17)

Cyclophilin:
Forward primer: 5’-CCC ACC GTG TTC TTC GAC AT-3’ [SEQ ID NO:18]
Reverse primer: 5’-CCA GTG CTC AGA GCA CGA AA-3’ [SEQ ID NO:19)

Probe: 5°- CGC GTC TCC TTC GAG CTG TTT GC-3’ [SEQ ID NO:20]
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The Psammomys obesus AGT-113 partial nucleotide sequence is as follows:

TTTCATAGCTGGCATGATGCCAGCCACCTGGCAAACTGTGTCTCTTACCTGACTCCTTTCA
ARATCAAGATATTTTGAGAATAGTCTATATTCTGATGTGTTTAATTTACTTTGGGAAGARA
CTCCTTGCTTAAGTCTAAAATGGAARRACATTTTTTAATTAATAAAAAAARAAA [SEQ ID

NO:2].

This sequence has some homology (84% homology over 65 nucleotides) to human clone

RP11-368J13 (GenBank accession number AC008070).

The gene expression patterns strongly suggest that AGT-/73 plays a role in body weight

regulation and energy homeostasis through its actions in the hypothalamus. AG7-113 may

also be involved in insulin’s action or insulin resistance in the hypothalamus.

EXAMPLE 10

AGT-201

AGT-201 was determined to be differentially expressed in Psammomys obesus by

membrane-based microarray (macroarray) analysis of the hypothalamus.

Primers used were as follows:-

AGT-201
Forward primer: 5’-GCATGCCTGGTTGCCTG-3’
Reverse primer: 5’-TTTCAAGATGGCCTGGCG-3’
Probe: 5’-CCCTGGCAGGTGAGTTCATCAAGGC-3’

[SEQ ID NO:9]

[SEQ ID NO:10]

[SEQ ID NO:11}

The partial nucleotide sequence of Psammomys obesus AGT-201 is as follows:

CTTTAAGATT
AGACTATGGT
TCAAAGAGGN
AACCCAGTCC
GCTAAAGGGG

GGGANTNCGA
NCCAAGCTGA
CTACCCAGTG
CATACAGTGG
CAGGGGGTCT

TGATCTCTTG
ACATGGAGCT
TTNTACCTCT
GGCAGTTAAG
ACCTAGGCAT

GTGGCAGAGG
NAGTNAAAAG
TCCGAGACGG
GTTGGAGCCA
GCCTGGTTGC

TGGGAATCTC
TNCAAGCTGG
GGACTTTGAG
TCCAGCGCTG
CTGCCTGCNT
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ACGATGCCCT GGCAGGTGAG TTCATCAAGG CCTCCAGTGT AGAGGCCCGC
CAGGCCATCT TGAAAAAGGG GCAGGAAGGC CTCTCTGGTG TGAAGGAGAC
TGNGAATAAG [SEQ ID NO:3]

Length:360 nucleotides

Analysis of the Psammomys obesus AGT-201 sequence showed high sequence homology
with human AGT-201 (88%, X94910) and the rat homolog, Erp29 (89%, Y10264).

AGT-201 is known to be located on chromosome 12 and has been mapped to the interval
D12S78-D12S79 (12q21-22). 2 animal QTLs are located in the vicinity of AGT-201,
Qsbw and Weightl (Chagnon et al., Obes Res. 8(1): 89-117, 2000).

Across the three groups of animals, hypothalamic AGT-201 expression was decreased with
fasting significantly in group A and B animals (Figure 8) however there was no reduction
of expression with fasting in group C animals. These results suggest a dysregulation of

hypothalamic AGT-201 expression in diabetic group C animals.

There was significantly lower hypothalamic AGT-201 expression in the fasted animals

compared to the fed animals (Figure 9).

AGT-201 gene expression in the hypothalamus did not correlate with body weight, blood

glucose or insulin concentration in the fed or fasted state.

These results suggest a role for AGT-201 in the central response to fasting and energy
homeostasis, possibly by altering the protein expression, retention, retrieval or folding of
secretory proteins exiting the endoplasmic reticulum. In addition, these results suggest that
the role of AGT-201 in this regulation may be altered in the diabetic state thereby

identifying this gene as a potential target for the development of diabetic treatments.
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EXAMPLE 11
AGT-202

AGT-202 was determined to be differentially expressed in the hypothalamus of

Psammomys obesus by macroarray analysis.

Primers used were as follows:-

AGT-202:
Forward primer: 5’-CTGCAAAACGCCCATTCG-3’ [SEQ ID NO:14]
Reverse primer: 5’-TCATAGTCTCGCTCGCAGTAGG-3’ [SEQ ID NO:15]

A portion of the Psammomys obesus AGT-202 sequence was obtained in order to design

primers for gene expression studies.

CCGGAGAGATCATGCACGCCCTCARGATCGACCTGGCACGTGCACTGNTTCACTTGTGCTGC
CTGCAARACGCCCATTCGCAACCGAGCGTTCTATATGGAGGAAGGGGCACCCTACTGCNAG
CGAGACTATGAGAAGATGTTTGGCACAAAGTGCCGAGGCTGNGACTTCAAGATTGATGCTG
GAGACCGCTTCCTGGAAGCGCTG [SEQ ID NO:4].

Analysis of the Psammomys obesus AGT-202 sequence (154 nucleotides) showed high
sequence homology with human AGT-202 (88%, [.35246) and the rat homolog, AGT-202
(86%, AF096685).

AGT-202 is located on human chromosome 5. No QTL’s relevant to obesity or diabetes

were found.

AGT-202 gene expression appears to be widespread. cDNA sources include aorta, blood,
brain, breast, colon, germ cell, kidney, larynx, lung, muscle, ovary, pancreas, pooled,
prostate, stomach, testis, tonsil, uterus, whole embryo, brain, cervix, colon, eye, neck,

kidney, lung, ovary, pancreas, prostate, tumor, skin, thymus, pooled, uterus, whole blood
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Immuno-localization studies in skeletal muscle using an anti-AGT-202 antibody showed
that AGT-202 is present at the Z line and some transverse filaments in adult muscle

sarcomeres.

Overall, there was significantly greater AGT-202 gene expression in the hypothalamus of
fed animals compared to the fasted animals (p=0.013) (Figure 10). In addition, there
appears to be greater AGT-202 gene expression in the hypothalamus of Group A and B fed
animals compared to Group C animals, however, these differences were not significant
(Figure 11).

There was no correlation between AGT-202 gene expression and body weight, percent

body fat or blood glucose or insulin levels.

EXAMPLE 12
Presenilins interacting rhomboid-like protease (AGT-203)

A human gene in the form of an expressed sequence tag (EST) with Accession Number
AA131464 was found to be differentially expressed in skeletal muscle of lean, non-
diabetic versus obese, diabetic animals by membrane-based microarray (macroarray). A
human mRNA with a complete coding sequence that matched EST AA131464 was
recently added to GenBank (on November 1, 2000, Accession Number AF197937). The
mRNA codes for a 379 amino acid protein they have named Presenilins interacting
rhomboid-like protease (AGT-203).

Primers used were as follows:-

AGT-203:
Forward primer: 5’-CCCACCTCTGGAAGAAACTGTCT-3’ [SEQ ID NO:6]
Reverse primer: 5’-CCTGTGAACCCAACAGTGAAGA-3’ [SEQ ID NO:7]

Probe: 5’-TTATCCTTCCCCCTACCCTATAAGAACTTTGGTG-3’ [SEQ ID NO:8]
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A portion of the Psammomys obesus AGT-203 sequence was obtained in order to design

primers for gene expression studies and is provided below:

TGGAAGGTTGAACCTCGAAGATCAGACACAGGGTCAAGTGGTGAAGCTTACAAGAGAAGTGC
CTTGATCCCACCTCTGGAAGAAACTGTCTTTTATCCTTCCCCCTACCCTATARGAACTTTGG
TGAAGCCCTTTTTCTTCACTGTTGGGTTCACAGGCTGTGCATTTGGATCAGCTGCCATTTGG
CAATATGAATCACTGAAATCCAGGGTCCAGAGTANNTGNNCGGAATGGCAGGAATGCCTGGA
CTCAATGAAATCCAGGGTCC [SEQ ID NO:5}.

The AGT-203 gene appears to have a widespread tissue expression pattern. ESTs that
correspond to the AGT-203 mRNA have been found in adrenal gland, blood, bone, brain,
breast, colon, foreskin, germ cell, heart, kidney, lung, lymph, marrow, muscle, ovary,
pancreas, parathyroid, placenta, prostate, skin, spleen, stomach, testis, tonsil, uterus and

whole embryo.

The exon/intron structure of the human AGT-203 gene was deduced by aligning the
mRNA sequence to human high throughput genome sequencing clones, then applying the
GT-AG rule (where all introns start with GT and end with AG). The human AGT-203 gene
has 10 exons. The first 4 exons were on clone RP11-315J22 (Accession Number
AC068644) which is from chromosome.3. The last 6 exons were on clone RP11-637N15
(Accession Number AC020694) which is from chromosome 17. It is considered likely that
one of the clones has been localized incorrectly. Studies are currently underway to

determine which is the correct chromosome.

Gene expression studies by Tagman PCR (Figure 12) showed a decrease in AGT-203 gene
expression in skeletal muscle of obese, hyperinsulinemic group B and C animals when
compared to lean group A animals (Group B p=0.014, Group C p=0.011). This relationship
was further supported by a correlation between AGT-203 gene expression in skeletal
muscle with log insulin (p=0.001), body weight (p=0.011) and percent body fat (p=0.006).

There was no significant correlation with blood glucose levels.
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hyperinsulinemic Psammomys obesus. A negative correlation was seen with body weight
and plasma insulin levels. AGT-203 is thought to interact with presenilin proteins and be

involved with protein cleavage.

The presenilins are involved in the proteolytic processing of transmembrane proteins such
as APP and Notch. Although APP is most highly expressed in the central nervous system,
it is ubiquitously expressed and its role in the skeletal muscle is not known. Diabetes is
known to be a risk factor for Alzheimer’s disease, and AGT-203 may play a role in both
diseases. NOTCH is a membrane receptor and, after proteolytic processing within the
membrane, has the ability to move to the nucleus and activate gene expression. AGT-203
may act through NOTCH to affect expression of genes involved in metabolism.
Alternatively, the role of AGT-203 in obesity or diabetes may be through processing of

another, as yet unidentified, transmembrane protein.

Other possible roles for presenilins include regulation of apoptosis and/or calcium
homeostasis. Therefore there are a number of different pathways through which reduced
AGT-203 expression could play a role in glucose or fat metabolism in the skeletal muscle,

thereby affecting body weight and insulin action.

Those skilled in the art will appreciate that the invention described herein is susceptible to
variations and modifications other than those specifically described. It is to be understood
that the invention includes all such variations and modifications. The invention also
includes all of the steps, features, compositions and compounds referred to or indicated in
this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.
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, 53" 10%ge’ @&cc(d)ng o %M@em&y(t)) a sequence encoding a molecule or derivative or homolog

thereof wherein said nucleic acid molecule is expressed in a larger amount in one or both
of hypothalamus tissue or muscle tissue of obese animals compared to lean animals or in

fed animals compared to fasted animals.

2. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid
molecule comprises a nucleotide sequence as set forth in SEQ ID NO:1 or a nucleotide
sequence having at least about 30% similarity thereto or a nucleotide sequence capable of

hybridizing to SEQ ID NO:1 or its complementary form under low stringency conditions.

3. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid
molecule comprises a nucleotide sequence as set forth in SEQ ID NO:2 or a nucleotide
sequence having at least about 30% similarity thereto or a nucleotide sequence capable of

hybridizing to SEQ ID NO:2 or its complementary form under low stringency conditions.

4. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid
molecule comprises a nucleotide sequence as set forth in SEQ ID NO:3 or a nucleotide
sequence having at least about 30% similarity thereto or a nucleotide sequence capable of

hybridizing to SEQ ID NO:3 or its complementary form under low stringency conditions.

5. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid
molecule comprises a nucleotide sequence as set forth in SEQ ID NO:4 or a nucleotide
sequence having at least about 30% similarity thereto or a nucleotide sequence capable of

hybridizing to SEQ ID NO:4 or its complementary form under low stringency conditions.

6. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises a nucleotide sequence as set forth in SEQ ID NO:5 or a nucleotide

()-
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8. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:2.

9, An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:3.

10. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:4.

11. An isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:5.

12. An isolated molecule comprising a sequence of nucleotides or amino acids
encoded by a nucleic acid molecule which is expressed in a larger amount in one or both of
hypothalamus tissue or muscle tissue of obese animals compared to lean animals or in fed

animals compared to fasted animals.

13. An isolated molecule of Claim 12 encoded by a nucleic acid molecule as set
forth in SEQ ID NO:1 or a nucleotide sequence having at least about 30% similarity to
SEQ ID NO:1 or a nucleotide sequence capable of hybridizing to SEQ ID NO:1 or its

complementary form under low stringency conditions.

14. An isolated molecule of Claim 12 encoded by a nucleic acid molecule as set

forth in SEQ ID NO:2 or a nucleotide sequence having at least about 30% similarity to
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16. An isolated molecule of Claim 12 encoded by a nucleic acid molecule as set
forth in SEQ ID NO:4 or a nucleotide sequence having at least about 30% similarity to
SEQ ID NO:4 or a nucleotide sequence capable of hybridizing to SEQ ID NO:4 or its

complementary form under low stringency conditions.

17. An isolated molecule of Claim 12 encoded by a nucleic acid molecule as set
forth in SEQ ID NO:5 or a nucleotide sequence having at least about 30% similarity to
SEQ ID NO:5 or a nucleotide sequence capable of hybridizing to SEQ ID NO:5 or its

complementary form under low stringency conditions.

18. An isolated molecule of Claim 13 or 14 or 15 or 16 or 17 wherein the

molecule is a protein.

19. An isolated protein of Claim 18 encoded by a nucleotide sequence set forth

in SEQ ID NO:1.

20. An isolated protein of Claim 18 encoded by a nucleotide sequence set forth
in SEQ ID NO:2.

21. An isolated protein of Claim 18 encoded by a nucleotide sequence set forth
in SEQ ID NO:3.
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in SEQ ID NO:5.
24, An isolated protein selected from the list consisting of:-

(i) a protein encoded by a nucleic acid molecule which molecule is
differentially expressed in hypothalamus or muscle tissue of obese
animals compared to lean animals or a derivative, homolog,
analog, chemical equivalent or mimetic thereof;

(ii) a protein encoded by a nucleic acid molecule which molecule is

differentially expressed in liver tissue of fed animals compared to
fasted animals or a derivative, homolog, analog, chemical

equivalent or mimetic thereof;

(1ii) a protein encoded by a nucleotide sequence substantially as set
forth in SEQ ID NO:1 or a derivative, homolog or analog thereof
or a sequence encoding an amino acid sequence having at least
about 30% similarity to this sequence or a derivative, homolog,

analog, chemical equivalent or mimetic of said protein;

(iv) a protein encoded by a nucleotide sequence substantially as set
forth in SEQ ID NO:2 or a derivative, homolog or analog thereof
or a sequence encoding an amino acid sequence having at least
about 30% similarity to this sequence or a derivative, homolog,

analog, chemical equivalent or mimetic of said protein;
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about 30% 51m11ar1ty to this sequence or a derivative, homolog,

analog, chemical equivalent or mimetic of said protein;

(vi) a protein encoded by a nucleotide sequence substantially as set
forth in SEQ ID NO:4 or a derivative, homolog or analog thereof
or a sequence encoding an amino acid sequence having at least
about 30% similarity to this sequence or a derivative, homolog,

analog, chemical equivalent or mimetic of said protein;

(vii)  a protein encoded by a nucleotide sequence substantially as set
forth in SEQ ID NO:5 or a derivative, homolog or analog thereof
or a sequence encoding an amino acid sequence having at least
about 30% similarity to this sequence or a derivative, homolog,

analog, chemical equivalent or mimetic of said protein;

(viii) a protein encoded by a nucleic acid molecule capable of
hybridizing to the nucleotide sequence as set forth in SEQ ID NO:1
or a derivative, homolog or analog thereof under low stringency

conditions;

(ix) a protein encoded by a nucleic acid molecule capable of
hybridizing to the nucleotide sequence as set forth in SEQ ID NO:2
or a derivative, homolog or analog thereof under low stringency

conditions;

(x) a protein encoded by a nucleic acid molecule capable of

hybridizing to the nucleotide sequence as set forth in SEQ ID NO:3

%
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(x1) a protein encoded by a nucleic acid molecule capable of

hybridizing to the nucleotide sequence as set forth in SEQ ID NO:4
or a derivative, homolog or analog thereof under low stringency

conditions;

(xii) a protein encoded by a nucleic acid molecule capable of
hybridizing to the nucleotide sequence as set forth in SEQ ID NO:5
or a derivative, homolog or analog thereof under low stringency

conditions;

(xiii)  a protein as defined in any one of paragraphs (i) to (xii) in a

homodimeric form; and

(xiv)  a protein as defined in any one of paragraphs (i) to (xii) in a

heterodimeric form.

25. A method for modulating expression of one or more of AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 in a mammal, said method comprising contacting
AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 with an effective amount of a
modulator of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 expression for a
time and under conditions sufficient to up-regulate or down-regulate or otherwise modulate

expression of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203.

26. A method of modulating activity of AGT-106, AGT-113, AGT-201, AGT-
202 and AGT-203 in 2 mammal, said method comprising administering to said mammal a
modulating effective amount of a molecule for a time and under conditions sufficient to

increase or decrease AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 activity.
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27. A method of treating a mammal suffering from a condition characterized 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 AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 or sufficient to modulate the activity of AGT-106,
AGT-113, AGT-201, AGT-202 and/or AGT-203.

28. A method of treating a mammal suffering from a disease condition
characterized by one or more symptoms of obesity, anorexia, diabetes or energy
imbalance, said method comprising administering to said mammal an effective amount of
AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or AGT-106, AGT-113, AGT-
201, AGT-202 and/or AGT-203.

29. Use of an agent capable of modulating the expression of AGT-106, AGT-
113, AGT-201, AGT-202 and/or AGT-203 or a derivative, homolog or analog thereof in the
manufacture of a medicament for the treatment of a condition characterized by obesity,

anorexia, diabetes and/or energy imbalance.

30. Use of an agent capable of modulating the activity of AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 or a derivative, homolog, analog, chemical
equivalent or mimetic thereof in the manufacture of a medicament for the treatment of a

condition characterized by obesity, anorexia, diabetes and/or energy imbalance.

31 Use of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or
derivative, homolog or analog thereof or AGT-106, AGT-113, AGT-201, AGT-202 and/or
AGT-203 or derivative, homolog, analog, chemical equivalent or mimetic thereof in the
manufacture of a medicament for the treatment of a condition characterized by obesity,

anorexia, diabetes and/or energy imbalance.
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method comprising contacting said biological sample with an antibody specific for AGT-
106, AGT-113, AGT-201, AGT-202 and AGT-203 or their antigenic derivatives or
homologs for a time and under conditions sufficient for a complex to form, and then

detecting said complex.



