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activity and/or function.
BACKGROUND OF THE INVENTION

20 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 any country.

Bibliographic details of the publications referred to by author in this specification are
25  collected at the end of the description.

The increasing sophistication of recombinant DNA technology is greatly facilitating
research and development in the medical, veterinary and allied human and animal health
fields. This is particularly the case in the investigation of the genetic bases involved in the

30 etiology of certain disease conditions. One particularly significant condition from the stand



point of norbidity and nortality is obesity and its association with type 2
di abetes (fornerly non-insulin-dependent diabetes nellitus or NIDDM and
cardi ovaswoloanisseszease. Obesity is defined as a pat hol ogipcalAt@zoews of
body fat and is the result of an inbal ance 5 between energy intake and
energy expenditure for a sustained period of tinme. Qoesity is the nost
common netabolic disease found in affluent nations. The preval ence of
obesity in these nations is alarmngly h| gh, ranging from 10%to upwards
of 50%in sone subpopul ations (Bouchard,2-The genetics of obesity. Boca
Raton: CRC Press, 1994). O particular concern is the fact that the
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Americans during this period (Mkdad et al 282(16): 1519-
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i ndi cat or Q)Zmﬁﬁaygmb@wyejmﬂb(zpij 13p-mydigemtal ity since obesity increases
the risk of a nunber of other netabolic conditions including type 2 30

di abetes nellitus and cardi ovascul ar di sease (Miust et al., JAVA 282(16):

1523-1529, 1 1995 in Australia, for example, 19% of the adult population were obese (BMI>30). On
15 average, women in 1995 weighed 4.8 kg more than their counterparts in 1980 while men
weighed 3.6 kg more (Australian Institute of Health and Welfare (AIHW), Heart, Stroke
and Vascular diseases, Australian facts. ATHW Cat. No. CVD 7 Canberra: ATHW and the
Heart Foundation of Australia, 1999.). More recently, the AusDiab Study conducted
between the years 1999 and 2000 showed that 65% of males and 45% of females aged 25-
20 64 years were considered overweight (de Looper and Bhatia, Australia’s Health Trends
2001. Australian Institute of Health and Welfare (ATHW) Cat. No. PHE 24. Canberra:
ATHW, 2001). The prevalence of obesity in the U.S. also increased substantially between
1991 and 1998, rising from 12% to 18% in Americans during this period (Mokdad ef al.,
JAMA. 282(16): 1519-22, 1999).
25
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
30 diabetes mellitus and cardiovascular disease (Must et al., JAMA. 282(16): 1523-1529,
1999; Kopelman, Nature 404: 635-643, 2000). Alongside obesity, the prevalence of



1999; Kopel man, Nature 404: 635-643, 2000). Al ongside obesity, the

preval ence of WD 03/018823 PCT/ AU02/ 01173 -3 di abetes continues to

i ncrease wapB@isg23 It has been estimated that there were alpoutaun@011080
persons with diabetes in Australia in 1995 while in the US, diabetes

preval ence increased from4.9%in 1990 to 6.9% in 1999 (Mkdad, Di abetes
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associ ated with di abetes and ot her di sease conditions 5 has been
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and Medical Research Council, Acting on Australia' s weight: A strategy for
the prevention of overweight and obesity. Canberra: National Health and
Medi cal ResBaretds dOntimaslto id@&G} rapidly. fthas biSn dstimaldalt thanthbreHeab tabowtritoo[000ew

S NHI S) esti.pat.ed th i t of . qbesity jn 1995 .
vy (N o) e RS REOATLS 500,00 iy BSSL oo B ez
costs in thgo) £Hov%atn 4564 té'6:@%(i\ﬁbh§99a@qo@2l(ﬁ'Eiﬁbet@@zr@?é??éﬂ%}ﬁ@@}. I

1998). A genetic basis for the etiology of obesity is in I nter
f rom st udi esusimalia,theigpnuahdests dOebesity disesiatad dvifiogiabaits ot dthendlsasatbomsiions

whi ch h ic effect f ar.. 25- 8Q% of jatjon i
body wel SREE ReThEoaHaRLTY SRS IDRE ARONAaR I 5edo0 T8 QliBrtal TEbbiRdn
et al., |ntvddichiatdsbirch Soundi-ARhg kORGstrMAUUS Sk A\@%LJ%J Jo? %éllﬂy(a%mmn of?) :

12-14, 1995). It is considered that genes determ ne the possible range ©
body wei ghtovemveigt dnddibgrién flanberer: tNasionalHdeadtnanddviadingl Resehngl Kivenci,H®Ippi nt

wWthin this.r efe.th i.pdi-vidual ds |o t _an iven ti.nme

( Bouchar d, %Eégé;?%$\l§%r @%ﬂgrﬁg\%e\?gﬂ ,Intﬁlé‘%%‘?/tgéw G u@@g§%§?’%ﬁﬁé © Pnemye ey of
t hought to dbeSi'tyl’lM01|996disia@pﬁd&ﬁnﬁ@lﬂm@mﬁllﬁng)fhe%?%ﬁﬁéserfti'ﬂ%_rﬁ?%Qf'@&)ﬂehéﬁﬁﬁ”
surprisingly few significant findings in this area. |In addition,

genone- Wi deosts duths U.5. tdhatdinme G¥plilead Coldilgr QhgrsRaesaded d6,0088\ced
definitive evidence of the chronosonal regions having a major effect on
obesity. A nunber or organs/tissues have been inplicated in the
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15 supra; Kopelman et al., Int J Obesity 18: 188-191, 1994; Ravussin, Metabolism 44(Suppl
3): 12-14, 1995). It is considered that genes determine the possible range of body weight in
an individual and then the environment influences the point within this range where the
individual is located at any given time (Bouchard, 1994; supra). However, despite
numerous studies into genes thought to be involved in the pathogenesis of obesity, there
20 have been surprisingly few significant findings in this area. In addition, genome-wide
scans in various population groups have not produced definitive evidence of the

chromosomal regions having a major effect on obesity.

A number or organs/tissues have been implicated in the pathophysiology of obesity and
25  type 2 diabes. One organ of particular interest is the hypothalamus. Early studies led to the
dual-center hypothesis which proposed that two opposing centers in the hypothalamus
were responsible for the initiation and termination of eating, the lateral hypothalamus
(LHA; “hunger center””) and ventromedial hypothalamus (VMH; “satiety center”; Stellar,
Psychol. Rev.61: 5-22, 1954). The dual-center hypothesis has been repeatedly modified to
30 accommodate the increasing information about the roles played by various other brain

regions, neurotransmitter systems and hormonal and neural signals originating in the gut



(LHA; "hunger center") and ventronedi al hypot hal anus (VMH, "satiety
center"; Stellar, Psychol. Rev.61: 5-22, 1954). The dual -center hypothesis
has been wopgatssei y nodified to 30 accommpdat e the i ncreagcmgtondhor7sat i on
about the roles played by various other brain regions, neurotransmtter
systens and hornonal and neural signals originating in the gut W 03/018823
PCT/ AU02/ 01173 -4 on the regulation of food intake. In addition to the LHA
and VWVH, the paraventricular nucleus (PVN) is now considered to have an
inportant integrative function in the confrol of energy intake. 5 A large
nunber of neurotransmtters has been investigated as possible hypothal am c
regul ators of feeding behavi our including neuropeptide Y (NPY), -
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15 Another organ of interest is the liver.

The liver plays a significant role in a number of important physiological pathways. It has a
major role in the regulation of metabolism of glucose, amino acids and fat. In addition the
liver is the only organ (other than the gut) that comes into direct contact with a large
20  volume of ingested food and therefore the liver is able to “sense” or monitor the level of
nutrients entering the body, particularly the amounts of protein and carbohydrate. It has
been proposed that the liver may also have a role in the regulation of food intake through
the transmission of unidentified signals relaying information to the brain about nutrient
absorption from the gut and metabolic changes throughout the body (Russek, Nature 200
25 176, 1963; Koopmans, “Experimental studies on the control of food intake”. In: Handbook
of Obesity, Eds. G.A. Bray, C. Bouchard, W.P.T. Gray, pp. 273-312, 1998). The liver also
plays a crucial role in maintaining circulating glucose concentrations by regulating
pathways such as gluconeogenesis and glycogenolysis. Alterations in glucose homeostasis
are important factors in the pathophysiology of impaired glucose tolerance and the

30 development of type 2 diabetes mellitus.



of Obesity, Eds. G A Bray, C Bouchard, WP.T. Gay, pp. 273-312, 1998).
The liver also plays a crucial role in maintaining circulating glucose
concent r aWD®R®14893 r egul ati ng pat hways such as gl uconeogemegisoantt73

gl ycogenol ysis. Alterations in glucose honeostasis are inportant factors
in the pat hophysiol ogy of inpaired glucose tolerance and the 30

devel opnent of type 2 diabetes nellitus. WO 03/018823 PCT/ AU02/ 01173 -5 In
accordance with the present invention, gegetic sequences were sought which
are differentially expressed in | ean and”0bese aninmals or in fed conpared
to unfed animals. Novel genes are identified which are proposed to be
associated with or act as markers for energy balance as well as a healthy
st at e, obesknt gseordrmorexith theipgésenmiivenio ngametio deqiendes lvetre soupd @RicA18823
PCT/ AU02/ 01 -6z  SUVMVARY . THE .| NVENTI.ON. Thr pughout this specification
unl ess the %ﬁ%ﬁe&%@w S’EHIFﬁsgglﬁﬁé‘rsto@,e,se PP %grﬁ%?pé‘é 1o wpfed gpimal§- ons
such as " conpvdl $8es 26 idenANBd kidare pbposed®® BEELEESAOQ YifiCorl 4P LY nfali&rs Ror
inclusion of a stated el enent or integer or group of elenents or Integers
but not t hesneesycpalgnesnanwelings othealthie|state mbesity, | aoegyds, weight mataianet emdnt s
or integgrsia@y%leotide and am no acid sequences are referred to by a
sequence’ i egfl ier nunber (SEQ ID NO). The SEQ ID NGs: correspond
nunerically to the sequence identifiers <400>1 10 (SEQ ID NG 1), <400>2
(SEQ ID NG 2), etc. A sequence listing is provided after the clains.
Differential display analysis of genetic material from hypothal anus, |iver
and pancreatic tissue were used to identify candi date genetic sequences
associated with a healthy state or 15 with physiol ogical conditions such
as obesity, anorexia, weight maintenance, diabetes and/ or netabolic energy
| evel s. An ani mal nodel was enpl oyed conprising the Israeli Sand Rat
(Psammonys obesus). Three groups of aninmals were used designated G oups A,



B and C based on netabolic phenotype as follows: 20 G oup A lean aninals
(nor nogl ycem ¢; nonnoi nsulinemc); Goup B: obese, non-diabetic aninals
(nonnogl ywerimisshyperi nsul i nem c); and Goup C obese, dipabettioe/oans mal s
(hypergl ycem c; hyperinsulinemc). Aninmals were maintained under fed or
unfed conditions or under conditions of high or low 25 glucose or insulin
and genetic sequences analyzed by differential display analysis. In a
preferred enbodi nent using these techniques, six differentially expressed
sequences were identified from hypothalahus cells designated herein

AGT- 109, AGT-407, AGT-408, AGI-409, AGI-601 and AGT-204 with sequence
identifiers SEQID NO 1, SEQID NO 2, SEQIDNO3, SEQID NG 4, SEQID
NO 5 and SEKYMMARYYOH EHEANVENTYON30 AGT- 109 was detected initially in
hypot hal anus tissue using differential display PCR and WD 03/018823

PCT/ AU02/ 01173 -7 its expression was elevated in fasted Goup A and B

ani mal s conpab@thobiOthli £6bediHcHBOS unichiT e tBAt PR qliied 6@5@%5&%@@5@“&0&3&1%’@
usi ng suppression subtractive hybridization (gSH) and 1t's expressi on was
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initially ietentiohiogdny mh%h@embhw&ﬁn@%frrw vy ARbnhdnfs GiRfEES!I on | evel s vere
| ower in fed, healthy animals, i.e. oup A° animals, conpared to fasted

Goup A animals or fed Goup B animals. AGI-409 was initially identified

inthe liv I Q ve. el evated expression l.ev in
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ani mal s undbrNOO). fretSEQ IDONDist t@AGporiAnBicaligSoi tHe Reddenes ideftifibdsi<@@OHD
hypot hal anmus_tissue and its expression was elevated in diabetic, obese

ani mal si0 i (EQARNP®), a0 (SEELHP V@A)t - Ot Iearensedinting is mrajadast after thpe
expression gf this gene was el evated in fed aninmals conpared to fasting
ani mal s regardl ess of which group. AGI-204 was identified in the pancreas
using differential expression analysis and its expression was found to be

elevated | ri)i%tgrdential display analysis of genetic material from hypothalamus, liver and pancreatic
tissue were used to identify candidate genetic sequences associated with a healthy state or

15 with physiological conditions such as obesity, anorexia, weight maintenance, diabetes

and/or metabolic energy levels. An animal model was employed comprising the Israeli

Sand Rat (Psammomys obesus). Three groups of animals were used designated Groups A,

B and C based on metabolic phenotype as follows:-

20  Group A: lean animals (normoglycemic; normoinsulinemic);
Group B: obese, non-diabetic animals (normoglycemic; hyperinsulinemic); and
Group C: obese, diabetic animals (hyperglycemic; hyperinsulinemic).

Animals were maintained under fed or unfed conditions or under conditions of high or low
25 glucose or insulin and genetic sequences analyzed by differential display analysis. In a
preferred embodiment using these techniques, six differentially expressed sequences were
identified from hypothalamus cells designated herein AGT-109, AGT-407, AGT-408,
AGT-409, AGT-601 and AGT-204 with sequence identifiers SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6, respectively.
30
AGT-109 was detected initially in hypothalamus tissue using differential display PCR and



15 conpared to fasting animals. A summary of the AGI genes is provided in
Table 1. WD 03/018823 PCT/ AU02/ 01173 -S TABLE 1 Summary of Differentially
Expr essedwQan@ssSsCENE SEQ . TI SSUE PHENOTYPE METHOD | D OFPCNQAUODETEET! ON
AGT- 109 1 Hypot hal anus Expression elevated in healthy Differential (G oup
A) and di abetic, non- display PCR obese (Goup B) aninmals conpared to fed
ani mal s AGT-407 2 Liver Expression |levels elevated in Suppression fasted
Goup A aninmals subtractive conpared to Group B and hybridi zation

di abetic, obese (Goup C) (SSH) aninals - NGT- 408 3 Liver Expression | evel s
lower in fed SSH G oup A animals conpared to fasted G oup A aninmals or fed
G oup B animals AGT-409 4 Liver Expression |levels elevated in fed SSH

G oup A aniitsedxpressiopavadelevatéd st fasgpd GmupsA And B enin2ls aoinpaded to AT abidiald

AR S EINCE RN I BENEIR TN LN
and its expression was elevated in Group A animals in a fasted state compared to Group B
and C animals under similar conditions. Consequently, this gene is expressed in healthy

5 animals compared to obese or diabetic animals. AGT-408 was initially identified in the
liver using SSH and its expression levels were lower in fed, healthy animals, i.e. Group A
animals, compared to fasted Group A animals or fed Group B animals. AGT-409 was
initially identified in the liver using SSH and was shown to have elevated expression levels
in fed, healthy animals, i.e. Group A animals, compared to Group A, B or C animals under

10  fasting conditions. AGT-601 was identified in silico in hypothalamus tissue and its
expression was elevated in diabetic, obese animals, i.e. Group C animals, compared to
other groups. In general, the expression of this gene was elevated in fed animals compared
to fasting animals regardless of which group. AGT-204 was identified in the pancreas
using differential expression analysis and its expression was found to be elevated in fed

15 compared to fasting animals. A summary of the AGT genes is provided in Table 1.



general, elevated expression in fed versus fasting aninmals. AGI-204 6
Pancreas Expression levels elevated in fed Differential conpared to
fasting awormlosssds spl ay 5 The identification of these varipabiavoexpressed
sequences permts the rationale design and/or selection of nolecules
capabl e of antagoni zi ng or agoni zi ng the expression products and/or

permts the devel opnent of screening assays. The screeni ng assays, for
exanpl e, include assessing the physiological status of a particul ar

subj ect. 10 Accordingly, one aspect of t Ré “present invention provides a

nucl eic acid nolecule conprising a sequence of nucl eoti des encodi ng or
conplenentary to a sequence encoding a protein or nmRNA or a derivative,
honol og, anal og or mnetic thereof whed@&BLERe nucleic acid nolecule is
differentially expressed | oth v creas WO 03/018823
PCT/ AU02/ 01173 -9 betmeen Zkﬁggﬁﬂ"ﬁhY @”%ﬁgﬂgﬁmbetmeen di abetic
and non-di abetic animals. In a preferred enbodi nent, the nucleic acid

mol ecul e conmprises nucl eotide sequence substanti aI ly as set forth in SEQ
ID NO | or |[SEGENE NOSEQr sEI’JSSIﬂEro 3 or SE@HENOIYRE 4 or SEQMETMIB of
SEQ ID NO 6 or a nugl dbtilde sequence |having at |east about 30% si OH arity
to all or part of SEQNOD|NO | or SEQ;ID NGO 2 or SEQ | D NO 3 0DEEECTIONNC 4

or SEQ | D NO4G010BEQ 1 D {RAIGHHGS |1 T xpRBADA ElcOdtcd Y Dhdatihz | NT ﬂlﬁeﬂ‘ﬂﬁalor

nmore of SEQ ID NGO 1 |or SHQ NO 2 of "y ( D
NOQ 5 or SEQ ID NO 6 jor their conplengntapy esF%gf%éZ)%fégﬁE 1gll\}v stri ngﬁ%cy
0

condi tions.| 10 Anot her adpect of t he presen n_provi des an isol at ed
mol ecul e or3g LAN8 e eof _which is
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of obese ani mals conpared to Iean anrnaléh%ﬁﬂﬂhﬂup Wﬂﬁyﬁbtha aﬁﬂb@%ﬁﬂ@er or
pancreas tilssue of flasted ani mals conparwpateditedranp Bednd, 15 hybridization
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diabetic, obese (Group C) (SSH)
animals
AGT-408 3 Liver Expression levels lower in fed SSH

Group A animals compared to
fasted Group A animals or fed
Group B animals

AGT-409 4 Liver Expression levels elevated in fed SSH
Group A animals compared to
fasting Groups A, B or C
animals
AGT-601 5 Hypothalamus | Expression levels elevated in fed in silico
Group C animals compared to differential
fed Groups A or B animals. In expression

general, elevated expression in
fed versus fasting animals.

AGT-204 6 Pancreas Expression levels elevated in fed | Differential

compared to fasting animals display

5 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.

10 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 mRNA or a derivative, homolog, analog or mimetic thereof wherein the

nucleic acid molecule is differentially expressed in hypothalamus, liver or pancreas



The nol ecule is generally a protein but may al so be an nRNA, intron or
exon. In this respect, the nolecule may be considered an expression
product oWotobeissabj ect nucl eotide sequences. 20 In a prefrerraamdemiadi ment ,
the nucleic acid nolecule conprises a nucl eotide sequence substantially as
set forth in SEQID NG| or SEQID NO2 or SEQID NO3 or SEQID NG 4 or
SEQID NO5 or SEQID NGO 6. The preferred genetic sequence of the present
invention are referred to herein as AGT-109, 25 AGI-407, AGT-408, AGT-4009,
AGT- 601 and AGT-204. The expression produtis encoded by AGT-109, AGT-407,
AGT- 408, AGT-409, AGI-601 and AGT-204 are referred to herein as AGT-109,
AGT- 407, AGT-408, AGTI-409, AGI-601 and AGT-204, respectively. The

expr essi on hsheetndastadhgndied anirmip\aidorhetwAjiatwticang not-diabetivrenmald he
expression product is an RNA, the present invention extends to RNA-rel ated
nol ecul es associated 30 thereto such as RNAi. WO 03/018823 PCT/ AU02/ 01173

-10 A furthgra pegeedd ehbédigicht, 96€AliclbRVAM bRledu® 8diBSrided AntoRRRI dohMthce
conprising AGT-109, AGTI-407, AGTI-408, AGTI-409, AGI-601 and AGI-204 or its

deri vat i veSubsigitsllygs set fd gEQADNQE: ¢rcSEQIDaYOME ot SEQY I3 oniSEQE I f

AGT- 109, : AGJ~407, = A AGT- 601 and. AGI- 204 toget her, wj t.h one
or nore Sphg(r)rg,’c%ru%ﬁgﬁg%a%@e%g éﬁ‘g N@%Igﬁ P‘éﬁ%oq f/eg?enﬁ?lt}ﬁglﬁ‘gsa? le@\é\% al%f’u?

further aspees siafilakipetcpilesepirt bNFEQ PN DBE SEY HY 882 oF BT I IND:3tdreszd ng
a subject _conmprising adm nistering to said subject a treatnent effective

anmount of ABTNQyhor AER 11A3YO:5perTSEQED NEr6 4nd/or iramsble ehbyba@izipg4o one gr
orivat ive I . . - i
encod ng < TlersH0 BROMoOSEOATIIES of SHPIE NNy S HEIRLND -+ RSERED

AGT- 409, AGIOSG SEQITAND:204 tteirt doviplementarA@@misdthdeAlT stdfdencACIndifSns.

AGT- 409, AGT-601 and AGT-204 gene expression for a tinme and under
conditig)ns sufficient to effect treatnent. 15 I n accordance with this and

ot her aspecirppd dshét RIrede rﬁreéeﬂf’ SREhQh phdvads e S 12N LR IRLAL 94 derivative,

homolog, analog or mimetic thereof which is produced in differential amounts in
hypothalamus, liver or pancreas tissue of obese animals compared to lean animals and/or
in hypothalamus, liver or pancreas tissue of fasted animals compared to fed animals.

15
The molecule is generally a protein but may also be an mRNA, intron or exon. In this
respect, the molecule may be considered an expression product of the subject nucleotide

sequences.

20 In a preferred embodiment, the nucleic acid molecule comprises a nucleotide sequence
substantially as set forth in SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID
NO:4 or SEQ ID NO:5 or SEQ ID NO:6.

The preferred genetic sequence of the present invention are referred to herein as AGT-109,
25  AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204. The expression products encoded

by AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 are referred to herein

as AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204, respectively. The

expression product may be an RNA (e.g. mRNA) or a protein. Where the expression

product is an RNA, the present invention extends to RNA-related molecules associated
30 thereto such as RNAI.



herein include but are not limted to obesity, anorexia, weight

mai nt enance, energy i nbalance and di abetes. Treatnent may be by the

adm ni st reDI0a18823 a phar maceutical conposition or geneti ®@C¥ajquwentiEs vi a
gene therapy. Treatnent is contenplated for human subjects as well as
animal s such as animals inportant to livestock industry. 20 Still yet
anot her aspect of the present invention is directed to a diagnostic agent
for use in nonitoring or diagnhosing conihti ons such as but not limted to
obesity, anorexia, weight naintenance, "enérgy i nbal ance and/ or di abet es,
sai d diagnostic agent selected froman antibody to AGI-109, AGT-407,
AGT- 408, AGT-409, AGT-601 and AGT-204 or its 25 derivatives, honol ogs,
anal ogs or Avifuriter @spexhof shgpresdit inwatjoe nelaetes tovprdogipogition wapaisirgg AGT-109,

AT 00, AL AR AES. BB PRRTE SRR A B rgb s e
and/ or RFLRBpa¥@ Qﬁﬁ@ﬁa@ﬁﬁs?’oﬂa I WO/ BkdooRists dA AGTS YOOTBA B TQI07S AXHEA6E AGT-

identifiers used throughout e subj ect specification is provided iI'n  Tabl e
2. TABLE 2 489suieb(] aind SagleRide tagsther ivfillerse BEQUENCEmRCHOcalESCRITPAIION 1
partial nucleotide seguence of AGI-109 2 partial nucleotide sequence of
AGT- 407 5n3cpae%saq%/%d@#lg% i de sequence of AGT-408 4 partial nucleotide
sequence of AGT-409 5 partial nucleotide sequence of AGI-601 6 parti al

nucl eoti de_sequence of AGT-204 7 AGI-109 forward prinmer 8 AGI-109 reverse
primer 9 Actadortheraspeat @f jlrq pispent invention contemplates a method for treating a subject

comprising administering to said subject a treatment effective amount of AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and AGT-204 or a derivative, homolog, analog or
10 mimetic thereof or a genetic sequence encoding same or an agonist or antagonist of AGT-
109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 activity or AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and AGT-204 gene expression for a time and under

conditions sufficient to effect treatment.

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

20
Still yet another aspect of the present invention is directed to a diagnostic agent for use in
monitoring or diagnosing conditions such as but not limited to obesity, anorexia, weight
maintenance, energy imbalance and/or diabetes, said diagnostic agent selected from an
antibody to AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or its

25  derivatives, homologs, analogs or mimetics and a genetic sequence comprising or capable
of annealing to a nucleotide strand associated with AGT-109, AGT-407, AGT-408, AGT-
409, AGT-601 and AGT-204 vseful inter alia in PCR, hybridization and/or RFLP.



10 AGT-407 reverse prinmer 11 AGT-408 forward prinmer 12 AGT-408 reverse
primer 13 AGI-409 forward primer 14 AGI-409 reverse prinmer 15 AGI-204
forward pworm18826 AGT- 204 reverse primer 17 AGI-601 forwaemdyeonmes 18
AGT- 601 reverse prinmer 19 AGI-601 probe 20 R-actin forward prinmer 21
(3-actin reverse primer 22 (3-actin probe 23 Cyclophilin forward prinmer WO
03/018823 PCT/ AU02/ 01173 -12 SEQUENCE | D NO. DESCRI PTI ON 24 Cycl ophilin
reverse prinmer 25 Cyclophilin probe WO Q3/018823 PCT/ AU02/ 01173 -13 BRI EF
DESCRI PTION OF THE FIGURES Figure 1 is algraphi cal representation of

AGT- 109 express in the hypothal anus of fed and fasted animals. 5 Figure 2
I's a graphical representation of AGTI-109 expression in the hypothal anus of
fed and fassedmany obdeguépeddantifiarsiused thiatghput thp <Gbjetispedifigation i8 pravided in

gr aphi cal r,lea%Eeefent ation of hypothal am ¢ AGT-109 expression.

TABLE 2
5 Summary of Sequence ldentifiers
' SEQUENCEIDNO. - | =~ DESCRIPTION

1 partial nucleotide sequence of AGT-109
2 partial nucleotide sequence of AGT-407
3 partial nucleotide sequence of AGT-408
4 partial nucleotide sequence of AGT-409
5 partial nucleotide sequence of AGT-601
6 partial nucleotide sequence of AGT-204
7 AGT-109 forward primer

8 AGT-109 reverse primer

9 AGT-407 forward primer

10 AGT-407 reverse primer

11 AGT-408 forward primer

12 AGT-408 reverse primer

13 AGT-409 forward primer

14 AGT-409 reverse primer

15 AGT-204 forward primer

16 AGT-204 reverse primer

17 AGT-601 forward primer

18 AGT-601 reverse primer

19 AGT-601 probe
20 B-actin forward primer
21 B-actin reverse primer
22 B-actin probe
23 Cyclophilin forward primer




10 Figure 4 is a graphical representation of AGI-407 expression in the
liver of fed and fasted animals. Figure 5 is a graphical representation of
AGT- 407 ewproapsssenr in the liver of fed and fasted 15 ani marssyopool7ed

ani mal data). *p<0.003. Figure 6 is a schematic representation of the
genom ¢ structure of the S1P gene. Figure 7 is a schematic representation
of the relationship between exon organization and 20 functional domains of
S 1P (Nakajima et al., J. Hum Cenet 212-217, 2000). Figure 8 is a

gr aphi cal representatlon of AGT-408 expregélon inthe livers of fed and
fasted animals. 25 Figure 9 is a graphical representation of AGI-408
expression_in the liver of fed and fasted anlnals (pool ed animal data).

Figure 10 |s asﬂgynmyeﬂlpqpoesentatlon of AGT- 498 ?ﬂ ﬁgNon inthe live
1/

of fed andr—fastet—ani-mal-s—360-WO03/018823 DCTIAIHO -14 Figure 11

is a graphj cal repres@ﬁtatlon of AGT- 409 exp(b&kmhﬂnnnvmh@pmmwer of fed and
fasted anijmals (pooleg aninal datd). *p<0.001. é{gg 12 T5a graphicat
representation of AGI? %Olgexpression in the hypot PRiTeRe fed 5 and
fasted animals. * Significantly different fromA fed and B fed groups,
p=0. 004 and p= 0.005, respectively. ™~ Significantly different fromC
fasted group, p=0.001. Figure 13 is a graphical representation of AGI-601
in the hypot hal anus of fed and fasted aninals (pooled animl data).
*p=0.015 10 Figure 14 is a graphical representation of the Log AGI-601
versus Log glucose of fed aninmals. Figure 15 is a graphical representation
of the Log AGT-601 versus % body fat of fed

=




15 animals. Figure 16 is a graphical representation of AGI-601 gene
expression in the presence of saline and beacon (see PCT/ AU98/ 00902 [WD
99/ 23217]WO 03/0p8823 03, significantly different to saline @cowio2bdi17p=0. 004,
significantly different to NPY + Beacon group. # 20 p=0.005, significantly
different to NPY + Beacon group. Figure 17 is a graphical representation of
AGT- 601 expression in insulin-treated GI1l7 cells. 25 Figure 18 is a

graphi cal representation of AGI-601 expression in glucose-treated GI17
cells. Figure 19 is a graphical represehF%tion of AGT-204 expression in the
pancreas of fed and fasted animals. 30 WO 03/018823 PCT/ AU02/ 01173 -15
Figure 20 is a graphical representation of AGI-204 expression in the
pancreas OBRIEY PWSCRIPTEONOF THIE FIGERES ani nal data). *p=0.001. Figure
21 is a graphical representation of hypothal anmus AGI-204 expression under
fed or 5 fasting conditions. * p=0.05 G oup A fed versus G oup A fasted

ani mal s; #Fgg&e 33 GePhifhicaPrdpddelation'st RoTarioeskoaess Wb hyogulenaafifed and

gr aphi cal represen I'on o ypot hal anus AGT- 2 xpression of all aninals
under fed gnebdfaaihaleg conditions. * p=0.009. 10 Figure 23 is a graphica
representation of hypothal anus AGT-204 expression in control and
restricPed animals. * p<0.03, significantly different to Group A control.

Figure 24 | uqeQrigalgrgﬁhcélqglg@%{wi@hiotfl)\@f_mg@kp&!;si@odythw&iyghmal(aﬁw od fietl
AGI-204 1 Xpression. Figure 25 is a Figure 26 is a schematic
r epr esent atidfastefl antrealk ymoladfi anamalolatantp<€M9li fi cati on stages of the

Figure 3 is a graphical representation of hypothalamic AGT-109 expression.

10
Figure 4 is a graphical representation of AGT-407 expression in the liver of fed and fasted

animals.

Figure 5 is a graphical representation of AGT-407 expression in the liver of fed and fasted
15 animals (pooled animal data). *p<0.003.

Figure 6 is a schematic representation of the genomic structure of the S1P gene.

Figure 7 is a schematic representation of the relationship between exon organization and

20 functional domains of S1P (Nakajima et al., J. Hum. Genet. 45: 212-217, 2000).

Figure 8 is a graphical representation of AGT-408 expression in the livers of fed and

fasted animals.

25 TFigure 9 is a graphical representation of AGT-408 expression in the liver of fed and fasted

animals (pooled animal data).

Figure 10 is a graphical representation of AGT-409 expression in the liver of fed and
fasted animals.

30



20 SSH (RDA) protocol. WO 03/018823 PCT/ AU02/ 01173 -16 DETAI LED

DESCRI PTI ON OF THE PREFERRED EVMBCDI MENTS The present invention is

predi cat eaoiog/opsses on the identification of novel genes a®saitaRedl73i nter
alia with regul ation of energy bal ance obesity and di abetes and/or nuscle
5 devel opnment. The genes were identified by a nunber of procedures
including differential display, mcroarray anal ysis or suppression
subtractive hybridization (SSH) [also referred to as representative

di fference analysis (RDA)] of hypothalaﬁﬁ . liver or pancreas mRNA between
| ean and obese animals and/or between fed animals and fasted ani mals and/ or
bet ween di abetic and non-di abetic animals.. 10 The term"differential™
array is udtignrenll is algregites tremesenéation dfindGION bigpressppmemsiboriivef of rfed land c

aci d sequences,in one t aof tissue r ive to another type of tissue in
the same 02g§ﬂ1W?%?gﬁPoéggﬁﬂpgﬁdﬁé*ePE@h@ito "different" animals includes
the sanme animals but in different gastronom cal states such as in a fed or

non-fed state. A microarray analysis 15 preferably includes sets of arrays
of nucl ei c Eigux¢ s ragaploesl peroehgutation ef §GTréNAcxpresBOR in phobiypotis)anms afifed

di spl i ff tjal. hybridizati i,Stics. di ngl t
of “the bt cBRET/AHTREn. SISy hcral STRGRR deeh Acte o bl mo o er PR o B2
sequence ofo,0U3CHRPEJIHEE. ©ISEMHiHEP i fEREMm HRINE Ot fAstYd bRup, Safo@nce encodi ng

20 a protein or a derivative, honolog, analog or mnetic thereof wherein
said nucleic acid nolecule is expressed in |larger or smaller amounts in

an el o 1 gt s eORdRlo) PARCERATon SF ARASREH ARy PofRRR Bh e uie e,

aci d nol ecuhnal?fpoolsipmimalniats). geqQuasce of nucl eoti des encodi ng or
conplenentary to a sequence encoding a protein or a derivative, honol og,
anal og m metic thereof wherein said nucleic acid nolecule is expressed

in |arger q;fi%ﬁ'@iﬂ f‘sra%g%?%&éf gég?%s%ﬁ%té% _8? et SUIT 60 Y GersB9H08 oluRROGrSRF O

fed ani mal s Tonpar ed
animals.

Figure 15 is a graphical representation of the Log AGT-601 versus % body fat of fed

15 animals.

Figure 16 is a graphical representation of AGT-601 gene expression in the presence of

saline and beacon (see PCT/AU98/00902 [WO 99/23217]). * p=0.03, significantly

different to saline group. ** p=0.004, significantly different to NPY + Beacon group. #
20 p=0.005, significantly different to NPY + Beacon group.

Figure 17 is a graphical representation of AGT-601 expression in insulin-treated GT17

cells.

25 Figure 18 is a graphical representation of AGT-601 expression in glucose-treated GT17

cells.

Figure 19 is a graphical representation of AGT-204 expression in the pancreas of fed and
fasted animals.

30



30 In yet another related enbodi nent, the present invention provides a

nucl eic acid nolecule conprising a sequence of nucl eoti des encodi ng or
conpl emerwearog/018828 sequence encodi ng WO 03/ 018823 PCT/ AUOPCO@MANN3/01+717 a
protein or a derivative, honolog, analog or mmnetic thereof wherein said
nucleic acid nolecule is expressed in larger or smaller anmounts in the
hypot hal anus, |iver and/or pancreas of diabetic animls conpared to

non-di abetic animals. 5 The terns "l ean" and "obese" are used in their nost
general sense but should be consi dered rlelative to the standard criteria
for determ ning obesity. Generally, for human subjects, the definition of
obesity is BM>30 (Ri sk Factor Preval ence Study Managenent Conmttee. Risk
Fact or Pr evEiganc20 8t mglwphisaﬂrmplgesmti@ dfo8AT-20d rdxprassion Matheqpeakrehe af fdd and
Foundation of -Australia stitute of Health, 1990; Waters
and Bennet t? If@”ﬁ?@ﬁ“ﬁﬁ%? Lfﬁﬁé§f= (bascular Di sease: A Sunmary of
Australian data Canberr a: Australlan Institute of Health and Wl fare,
1995). Conveniently, an ani mal nodel may be enployed to study the

di f f er encesFighregdhis a gphied stmynsctatine of hmbmh@amnsi AGEaR04 nxmas*.ss:)naumﬂef fesltard

and fed rtgc res on is exel i ed
usi ng thstaal %Sa?#u"r%’?ﬁ‘t B%sugl’t}ﬁ]gr?@réetl (i? %5%& Xﬁﬁt?fia?m% e% Rt 3 Group

di et ary- i ndICRI0 LB FtcdRdinI®DM I n its nat ural desert habitat, an active
|ifestyle and sal tbush diet ensure that they remain | ean and nornogl ycem c

(Shafrir and Gutman, JBasic Cin Physiol Pharm 4: 83-99, 1993). However,
in a |labor ti . cho ich many er
ani mal spe? g‘élyrgfsm]% ?'%%? rgll) rggern garglc’% 0# b tﬁﬁl %é?(r% g?)?é?ss Ogsﬁgﬁﬂes
are seen (aarmatshn@érfed andfafsmtgeéamkmgma*@ﬁ 0@(79L- 676 1994a; Barnett et al.,
Int. J. Obesity 18: 789-794, 1994b, Barnett et al., D abete Nutr Metab 8:
42- 47, 1QL995) By the age of 16 weeks, nore than half of the aninmals becone
obese and F} S
G0 on o duBrors L EhRAE Rl RO R B AlbtiiNls ALY DY RSHRIIA fy BT,
ener gy i nt aké resMctth@aﬂﬁmﬁmt“ Ip&pmsslgﬂliﬁggmlyfdiﬁb&ai ttoy(h@nﬂ ANEGADMILI N Psanmonys
obesus (Collier et al., Ann New York Acad Sci 827: 50-63, 1997a; Wl der et
al., Qoesity Res 5: 193-200, 1997a). O her

Figure 24 is a graphical representation of control body weight (BW) and AGT-204

15 expression.

Figure 25is a

Figure 26 is a schematic representation of the hybridization and amplification stages of the
20 SSH (RDA) protocol.



phenot ypes found include hyperinsulinema, dyslipidema and inpaired

gl ucose tolerance (Collier et al., 1997a; supra; Collier et al., Exp din
Endocri novobDsasstes 105: 36-37, 1997b). Psanmonys obesusPermuoeni1iasr ange
of bodywei ght and bl ood gl ucose and insulin 30 levels which fornms a
continuous curve that closely resenbles the patterns found in human

popul ations, including the inverted U shaped rel ati onshi p between bl ood

gl ucose and WD 03/018823 PCT/ AU02/ 01173 _-18 insulin |l evels known as
"Starling's curve of the pancreas” (Barﬁ%@t et al., 1994a; supra). It is
the heterogeneity of the phenotypic response of Psammonys obesus whi ch nake
it an ideal nodel to study the etiology and pat hophysi ol ogy of obesity and
NI DDM 5 PpammInED GESCRIPTIONIGF IHE PRERERBED EMQDM%T»S o three
groups viz Goup A animals which are | ean, nornoglycem c and

nor noi nsul i nem ¢, G oup B animals which are obese, nornoglycemc and
hyperi nusl ige E{é\seﬁﬂgv tidRs ?réﬁ'i'éa'f@@ B P GhilRiGerIREBon oD} Fo@embaciaadl.
hyperinsul inemc. 1 not her aspect of the present invention provides a
nucl ei ¢ acimgemoiliec with cegyaticsi g energyichadwced ebesiisu and edighriesd japg/op muscle

| Cltlem . ; e . .
nuc! eot e dstajeingy T8° 8158 Ot ARPIAPT o Sorirpach rodRle s igE iRl
ID NQ 2 or dﬁggy! Bié\@ﬁﬁaf inaPFid ans ATOSERbIANG hybridiSHQN (SSHY [6lsorefarred

e

nucl eoti de sequence havi ng at ast about 30%simlarity to all or of
SEQ | D NO 1o as repFesSEqivdikieraco andpts (RPN of spothabmys, Nrstor Pangees 1 5

or SEQID NGO 6 and/or .is capable of, hybridi zkng, I 0. r.es; D
NO 1 or SEGPTYSSRCES And &PesS %lm&% ?%OF@%‘%“JM%&%EQ&F%HN%@%?@% ID
NO 6 or thekfwdeaiRiRIEshdhdn-iRbeE: anidll. | ow stringency conditions at 42C
and wherein said nucleic acid nolecule is expressed in |larger or snaller
anount sld n hypot hal amus, |iver or pancreas of obese animals 20 conpared to
| ean ani mal nd/ or..d-n_f.ed, ani f il hEh8bn of
simlariti é@legﬁmém aIdggerglgha?e%rr%lf]g?sleg‘ségg{?ﬁgé%g?atgggnst%ﬁ%eﬁ\%e%ﬁﬁ %ﬁqﬁlﬁbﬁgg greater
than 40% Qi cRA%E sk iy 6% Bpe 8DHssnE rdlditecn a86Mentypd ©Fsisuc &Y esRTe8Y6 or

99% or above. 25 An expression product ipcludes an RNA nol ecul e. SLfqu as,a
MRNA trans(d,iffgpntagnwm. Refergnce to “different animals includes the same animals but 1n

different gastronomical states such as in a fed or non-fed state. A microarray analysis

15 preferably includes sets of arrays of nucleic acid expression products (e.g. mRNA or PCR

products) which display differential hybridization characteristics.

Accordingly, one aspect of the present invention provides a nucleic acid molecule
comprising a sequence of nucleotides encoding or complementary to a sequence encoding
20 a protein or a derivative, homolog, analog or mimetic thereof wherein said .nucleic acid
molecule is expressed in larger or smaller amounts in hypothalamus, liver and/or pancreas

of obese animals compared to lean animals.

In a related embodiment, the present invention provides a nucleic acid molecule

25 comprising a sequence of nucleotides encoding or complementary to a sequence encoding
a protein or a derivative, homolog, analog or mimetic thereof wherein said nucleic acid
molecule is expressed in larger or smaller amounts in the hypothalamus, liver and/or

pancreas of fed animals compared to fasted animals.

30 In yet another related embodiment, the present invention provides a nucleic acid molecule

comprising a sequence of nucleotides encoding or complementary to a sequence encoding



protein. Some genes are non-protein encoding genes and produce nmRNA or
other RNA type nolecules and are involved in regul ati on by RNA: DNA

RNA: RNA owoRBWugsedt ein  interaction. The RNA (e.g. nRNA) mag/Adwop/odi7sect |y
or via the induction of other nolecules such as RNAI or via products
medi ated fromsplicing events (e.g. exons or 30 introns). O her genes
encode nRNA transcripts which are then translated into proteins. A protein
i ncl udes a polypeptide. The differentially expressed nucleic acid

nol ecul es, WD 03/018823 PCT/ AU02/ 01173 ‘-1%9 therefore, may encode nRNAs
only or, in addition, proteins. Both nRNAs and proteins are fornms of
"expression products". Reference herein to simlarity is generally at a

| evel of conpatdison aoderavhtive deinoldg, analogrmeamninhéticethereo$ wiistein taidldugleic acid
consecutive (glucl eatides or, at_ | east Sé nsecutive aor _substanti

L1y
consecut i vé" ﬁ*?l_H‘B léc?_F‘HreFi?Qi 1y legger [y estp anqupty 4y iﬂleyhy%h?}%%ﬂlsﬂé‘feéi%‘d/or
i ncl udes exagtrehdentibttic RRIMAS Porb ORI bnSGAbERGATal8t the nucl eotide or
am no acidlevel. Wiere there is non-identity at tﬁe nucl eotide | evel, 10
"simlarity" includes differences between sequences which result in

differe npo acigds t,hat, are nevertheless, related to each other at. the
structupgal ameuﬁe ong? docﬂﬁ et el p theBngFtgERs aFeqS%\}&%ss:hOVWeg@

there i s neanéideBl rbiMtivd 1o he sBAUNA @ibish F\RbormiihFobadifyt Yenerall§) fofl &fimani no
acids that are nevertheless related to each other at thé structural,

f uncti onal ,sublsptscthedegaitionrnd/obesityon oYl Gaskt FactaraPrsvalpneesStpdy Mavagamdny

Phe Tovel GO Ryptapfd - FRbCe S SRS £ RICLaRts: Halobfigafh

sequence r doahdafshopPaubedlivcaiti WoStraian"RESROLY Meale 0t 9obe SWateRC D Bennett,
"reference _sequence", "conparison wi ndow', "sequence simlarity", "sequence

20 i dentq t ask ‘Hestoge o fardipvasegaie Aiscase: nfy Spmmary ofpdustealiaagdataf Carbriemce
identity", I il ar's " tantial identity". A "reference
sequence" iAslﬁa ﬁ%rgg%{lﬁhéfyfb%%a%fa?{elun%ga??W@? 'to 18 and often at |east 25 or
above, such as 30 nonomer units in length. Because two pol ynucl eoti des may

each conprise (1 sequence (i.e. onl a portion of the
P Csonvgm)ent \A anq amr;nal r(nodel may l%/e em%loyed to study the differences in gene

expression between obese and lean animals and fasted and fed animals. In particular, the
15 present invention is exemplified using the Psammomys obesus (the Israeli sand rat) animal
model of dietary-induced obesity and NIDDM. In its natural desert habitat, an active
lifestyle and saltbush diet ensure that they remain lean and normoglycemic (Shafrir and
Gutman, J Basic Clin Physiol Pharm 4: 83-99, 1993). However, in a laboratory setting on
a diet of ad libitum chow (on which many other animal species remain healthy), a range of
20 pathophysiological responses are seen (Barnett et al., Diabetologia 37: 671-676, 1994a;
Barnett et al., Int. J. Obesity 18: 789-794, 1994b, Barnett ef al., Diabete Nutr Metab 8: 42-
47, 1995). By the age of 16 weeks, more than half of the animals become obese and
approximately one-third develop NIDDM. Only hyperphagic animals go on to develop
hyperglycemia, highlighting the importance of excessive energy intake in the
25 pathophysiology of obesity and NIDDM in Psammomys obesus (Collier et al., Ann New
York Acad Sci 827: 50-63, 1997a; Walder et al., Obesity Res 5: 193-200, 1997a). Other
phenotypes found include hyperinsulinemia, dyslipidemia and impaired glucose tolerance
(Collier et al., 1997a; supra; Collier et al., Exp Clin Endocrinol Diabetes 105: 36-37,
1997b). Psammomys obesus exhibit a range of bodyweight and blood glucose and insulin
30 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

2



conpl ete pol ynucl eoti de sequence) that is simlar between the two

pol ynucl eotides, and (2) 25 a sequence that is divergent between the two
pol ynucl ewvDiodesss2sequence conpari sons between two (or nDPEN/AU02/01173

pol ynucl eoti des are typically perforned by conparing sequences of the two
pol ynucl eoti des over a "conparison wi ndow' to identify and conpare | ocal
regi ons of sequence simlarity. A "conparison wi ndow' refers to a
conceptual segnent of typically 12 cont:kguous residues that is conpared to
a reference sequence. The 30 conpari son ndow may conprise additions or
deletions (i.e. gaps) of about 20%or |less as conpared to the reference
sequence (which does not conprise additions or deletions) for WD 03/018823
PCT/ AU02/ 01dstiBin lev2ls komtwmasl “Saziriiggfmentve@if thdparicvaas’s Ruraeit esal., QPP4ayalpra). It

al i gnnent of s uences for ni n rison w ndo y .he conduct ed
by comput eft LG EREGNCLORETGRPLT HRTERAL Lo (e D BRStH T EASTRE e
TFASTA in tha) Woacnssivay GOaldissy a%ﬁfﬂaw%ﬁyfaggﬁeﬁobégﬁyaﬁémm Ceneti cs
Conmputer Group, 575 Sciénce Drive Madison, ) of by 5 Inspection and

the best alignnent (|. . resulti ng |n t he hi ghest percent age honvol ogy over

the co rfo;n W n a\g;) L%gner a&e o Hm v(grltou net hods se ct ed
Ref er en PEEMORS 95E° %\Yﬁ 0ty fiiged,dntg o vBE o r@'}’(%rﬁ)l e
di scl osed Ryinfd1§ S atlea, nonﬁbﬁl%emle\%ld%o%&nsaﬁnenﬁg8@rou1p9§7a)mmzﬁs detien | ed

di scussion of sequence anal ysis can be found in Unit 19.3 of Ausubel et
al . (" Curr @fft olmset wmoglycnrnwbmbwmnnmlmeagry and ¢hraumid @qam&ls WDICBcﬁli@ obere,

1994- 1998, 5 'sequence simlarity" and "sequence
; ; hgpgfg@’g&ﬁ%ﬁ%’id r%‘l-gfpgl}lﬁs%lfl mic :

identity" ers'to the extent that sequences are identical
or functionally or structurally simlar on a nucleotide-by- nucleotide

basi s over a w ndow of conparison. Thus, a "percentage of secluence .

i dent i th?" | Angthes aspseh 9f the pr%%t&anlmt@pdaowe%arm&}%gmfivmolg PHIP rPRMPYisEIgi gned
sequences e ter .

posi t1ons SHOEpddilsothBid¥ncRling WA AR 5 6" {'sliled BECIMIETEE ebrgsiqn
occurs in bmdmotswhetemmd hux:lgbtﬁlled;eqltmm isndzesubsthnticdtycdee dorfloBi SEQITH, NO:1 or

"t he i ndB8 ToNCE3 A5 0n 403 67 SECE Wi S8 G 85 NARPT R B Yoo he
result by %Qaeétﬁieydeﬁﬁ&& |B§V1ng at least about 30% similarity to all or part of SEQ ID NO:1 or
15 SEQID NO:2 or SEQ ID NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6 and/or
is capable of hybridizing to one or more of SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID
NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6 or their complementary forms
under low stringency conditions at 42°C and wherein said nucleic acid molecule is
expressed in larger or smaller amounts in hypothalamus, liver or pancreas of obese animals

20 compared to lean animals and/or in fed animals compared to fasted animals.

Higher similarities are also contemplated by the present invention such as greater than 40%
or 50% or 60% or 70% or 80% or 90% or 95% or 96% or 97% or 98% or 99% or above.

25  An expression product includes an RNA molecule such as a mRNA transcript as well as a
protein. Some genes are non-protein encoding genes and produce mRNA or other RNA
type molecules and are involved in regulation by RNA:DNA, RNA:RNA or RNA:protein
interaction. The RNA (e.g. mRNA) may act directly or via the induction of other
molecules such as RNAi or via products mediated from splicing events (e.g. exons or

30 introns). Other genes encode mRNA transcripts which are then translated into proteins. A

protein includes a polypeptide. The differentially expressed nucleic acid molecules,



20 percentage of sequence identity. For the purposes of the present

i nvention, "sequence identity" will be understood to nean the "nmatch

per cent agw0 ogalssed at ed by the DNASIS conputer program (Vecsiaam2a1133f or

wi ndows; avail able fromHi tachi Software engineering Co., Ltd., South San
Franci sco, California, USA) using standard defaults as used in the

ref erence manual acconpanying the software. Simlar conmments apply in
relation to 25 sequence simlarity. Reference herein to a | ow stringency

i ncl udes and enconpasses from at | east abdut 0 to at |east about 15% v/ v
formam de and fromat |east about 1 Mto at |east about 2 Msalt for

hybri di zation, and at |east about 1 Mto at | east about 2 Msalt for

washi ng cornlietefarasmaBenéeieanBNAs, orlpwr,sinrdddgmnge pritainat BéthanRNAGUnd2meRs t 0
about 42C. The tenperature na ?e, altered and hi gher tenperatures used to
repl ace for%ﬁ‘?rﬂ’érginﬁ’mﬁssfoélrﬁgw St ternati ve WO 03/ 018823 PCT/ AU02/ 01173
-21 stringency conditions. Alternative stringency conditions nmay be applied
where necessary, such as nedium stringency, which includes and enconpasses
from at | eaRefergherithenedyoto/ similavtyais |gemsallnbbut 18@YVoof/ vorfiymrisani afe adhehst r1Iém
at least.about 0.5 Mto | east about. 0.9 salt for bridi zation, and
at | east” aboutoHEE N 8“@5% tl@'ﬁ%t CABETHIVS. §u%IF%tﬁfe§ P’bratwg%ﬁti ng §UE5HEYS i Bns,
or high striubgemneally coRsetitivaehiadesidasdgrconpasses from at | east about 31 %
v/v to at |east about 50% v/v 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 least a t L Al.t for shing condition I ener al shing is
carried out T, Qn zégg‘i%?}h ?f.l%id P %&} %c?‘ﬁﬁ? %arctt 1cgerq§tyd%e?c§y,%er}] 90%?1?3%06‘@ :
109, 1962) .at tieewdsotidehe ahith®heid [6vt)] WhetdNhefteig RASEENRY all tie R 1a6tiHD 1&%ET Y
increase of 1% in the nunmber of m smatch base pairs (Bonner and Laskey,

Eur. J10 pi'sewdaity smcluggs diftpyoncesbetgan gequescaspviieh agsuitrin dierent amino acids
hybri di zat i it j t] I .ef erred | evel s ,of
STr1 ngency MR EERRNERS: ra i &l Aolddler LS EMhBLL MuRESHAEREGRKE ol o,
w v SDS at c2bfodd@iomml exts. dVRerstthéregie noy-identRy dat BRCamindf heitl, 1e¥s1,1%imA1NriHPS

at a tenper.ature in the range 20C to 65C. high stringency is 0.1 x 15 SSC
buf f er, rrg 1961455 agpRe a‘?ld%ﬁ‘lagﬁrﬁé‘re&?wséfdétﬁd Qeash 06@96.‘“ the structural, functional,

biochemical and/or conformational levels. In a particularly preferred embodiment,
15 nucleotide and sequence comparisons are made at the level of identity rather than

similarity.

Terms used to describe sequence relationships between two or more polynucleotides
include “reference sequence”, “comparison window”, “sequence similarity”, “sequence
20  identity”, “percentage of sequence similarity”, “percentage of sequence identity”,
“substantially similar” and “substantial identity”. A “reference sequence” is at least 12 but
frequently 15 to 18 and often at least 25 or above, such as 30 monomer units iﬁ length.
Because two polynucleotides may each comprise (1) a sequence (i.e. only a portion of the
complete polynucleotide sequence) that is similar between the two polynucleotides, and (2)
25 a sequence that is divergent between the two polynucleotides, sequence comparisons
between two (or more) polynucleotides are typically performed by comparing sequences of
the two polynucleotides over a “comparison window” to identify and compare local
regions of sequence similarity. A “comparison window” refers to a conceptual segment of
typically 12 contiguous residues that is compared to a reference sequence. The
30 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



The nucl eoti de sequence or am no acid sequence of the present invention may
correspond to exactly the sanme sequence of the naturally occurring gene
(or correspendissgs cDNA) or protein or may carry one or mpCE/AUNCHEOSi de or
am no acid substitutions, additions and/or 20 del etions. The nucl eoti de
sequences set forth in SEQ 1D NO1, SEQID NG 2, SEQID NO3, SEQ ID NO 4,
SEQ ID NO5 and SEQ ID NO 6 correspond to the genes referred to herein as
AGT- 109, AGT-407, AGI-408, AGT-409, AGTI-601 and AGT-204, respectively. The
correspondi ng proteins are AGT-109, AGT-497 AGT-408, AGT-409, AGT-601 and
AGT- 204, respectively. Reference herein to AGI-109, AGI-407, AGT-408,

AGT- 409, 25 AGT-601 and AGT-204 includes, where appropriate, reference to

t he genomi copyime atignmeNAf ths twel deqagnca YOptahalr dlghiheat 6 € kéqutcedr foi BgERE a
deri vati ves.%@oart fromthe substjtutions, deletions and/or additions to

t he nucl eotfUPEERUERREW fpry B srdiicted ik empyerisady inplpmeniatonsaeis@gorithms

tants, fr(@g@ t : : t ORIERG
(r:n(;r?espondi ng to %%F%QISA%%%% Agﬁg%ttﬁ%gﬁg%ﬂ‘g& %ﬁﬁ-tgzgl anﬁi&ﬁ?ﬁ,‘%ﬁ_
30 Anot her Relpaset7.@f Gemmsicp r@semitteri Gvaipt i566 Eilﬁﬂlcbﬁéﬁ'v]ﬁl\/ﬁanﬁ:doﬂi GNlladUSiA)r‘]mf @gr]tcjl e

derivati. WO 03/018823 PCT/ AU02/ 01173 - 0 og or anal og .thereo
compr | 51 hg HIFGETL 34 H Gk HLTERL feodriineon G RRHote RS JpRAIeS) over
conpl enent apy céﬁpﬁi%ﬁ%iﬁ@éwpg‘en%%%éhle%?ﬁa _mﬁé b&%us%etﬁaa&a&ﬁég%sgegéhgg GRo

substantially as set forth'in SEC 1 or a derivative,
m metic thanaobe wade tocthe BE AT fagrbt ofgiyogram3 @8dwi axinatd diycloseddty Altabtl ¢t @/.

conti guous 1 acifAs jn I 1.1.. Yet anot her aspect, of th r esent
i nventg'.J i on p(rﬂfog?\c/{]gg’é‘ggie%TYlL#;I1 é?@’?&}g?@ %oaég?iﬁdedl%usﬁ%qp HarTRee anﬁléfﬁ'ﬁlc?fbg% oun
anal og t herigafnic 09BrdfsAM@bal #ufll ETunéht PRAVINCE PRERUIPRBioBEya JRHCERY de
sequence conpl ementary to a nucl eotide sequence encoding, an amno acid
sequenct 105088 B éﬁ?‘?'ﬁ??@ G@epigeiSkorth in SEQ ID NO 2 or a derivative,

honol og or minetic thereof or having at |east about 30%simlarity to at

| east 10 contiguous amino acids in SEQ ID NO 2.

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-
nucleotide basis over a window of comparison. Thus, a “percentage of sequence identity”,
15 for example, is calculated by comparing two optimally aligned sequences over the window
of comparison, determining the number of positions at which the identical nucleic acid
base (e.g. A, T, C, G, I) occurs in both sequences to yield the number of matched positions,
dividing the number of matched positions by the total number of positions in the window
of comparison (i.e., the window size), and multiplying the result by 100 to yield the
20 percentage of sequence identity. For the purposes of the present invention, “sequence
identity” will be understood to mean the “match percentage” calculated by the DNASIS
computer program (Version 2.5 for windows; available from Hitachi Software engineering
Co., Ltd., South San Francisco, California, USA) using standard defaults as used in the
reference manual accompanying the software. Similar comments apply in relation to

25 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.
30 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



Still yet another aspect of the present invention provides a nucleic acid
nol ecul e or 15 derivative, honol og or anal og thereof conprising a

nucl eot i dwolguesate encodi ng, or a nucl eoti de sequence cegplAdeoiEgsy to a
nucl eoti de sequence encoding, an am no acid sequence substantially as set
forth in SEQID NGO 3 or a derivative, honolog or mnetic thereof or having
at | east about 30% simlarity to at |east 10 contiguous am no acids in SEQ
ID NO 3. 20 Even still another aspect of the present invention provides a
nucl eic acid nol ecule or derivative, hoﬁﬂrog or anal og thereof conprising
a nucl eoti de sequence encoding, or a nucleotide sequence conplenentary to
a nucl eoti de sequence encoding, an am no acid sequence substantially as
set forth i strimy Poiitidnso A lgermhéive \sain'gvm:y tvowditiong neey td apgilied vAierd hedegairy,or

havi ng at | ea t a ut 30% simlarity t | east 10 conti gyous aninooacids
i nv S%Q | D Wm{’gmt ng 1%51@8?8 Bd qnﬁ@naa%%ﬁtm veast et AP Y/ des

a nucleic %'a@léﬁ@tj S $0Rv/v BFTIMAEL i fr&ﬂr@llé)c@t :%ou@@%l ol Ra8%hout 0.9 M

conprising a nucl eotide sequence encodi ng, of nucl eoti de sequence
conpl enent asajt fop habridizhten; adé at gsterheat @rﬁchbltong 1eas’u ahoiin®.9adi shltstor weashing

j ) i | . d I
i ot 0 GHGERD Tl Re0ySr PR sl i LateShiongs i & PAesLB:

30% si m | ary/ Yo boledlt db6as50% &/ Bthiat@d! SndFbRCatasist abdud 0. GER {J\Qléast B¥&R
yet another aspect of the present invention provides a nucleic acid

nol ecul e or0-15Migalf wthyb@dlmbwme@g ap eaghatiowdy 0t elvletof at deasp abait gl 5aM salt for
nucl eot i de c nuel eot.i qu to
nucl cot i do B GRAEREE I gherdl, iR o e Sugfen a0 CrOYIICE: (et
forth in SEQJITANG. 6/6r BRI dR10YLI6LR HdvanRt, a8k Of, ofth BBHIeL DNAQE&eiscoby hagi ng
at | east about 30%simlarity to at |east 10 contiguous _amno acids in SEQ
ID NO &0 1with 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.

Accordingly, particularly preferred levels of stringency are defined as follows: low

stringency is 6 x SSC buffer, 0.1% w/v SDS at 25-42°C; a moderate stringency is 2 x SSC

~ buffer, 0.1% w/v SDS at a temperature in the range 20°C to 65°C; high stringency is 0.1 x

15 SSC buffer, 0.1% w/v SDS at a temperature of at least 65°C.

The nucleotide sequence or amino acid sequence of the present invention may correspond
to exactly the same sequence of the naturally occurring gene (or corresponding cDNA) or
protein or may carry one or more nucleotide or amino acid substitutions, additions and/or

20  deletions. The nucleotide sequences set forth in SEQ ID NO:1, SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5 and SEQ ID NO:6 correspond to the genes referred to
herein as AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204, respectively.
The corresponding proteins are AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT-204, respectively. Reference herein to AGT-109, AGT-407, AGT-408, AGT-409,

25 AGT-601 and AGT-204 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-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204.

30

Another aspect of the present invention provides a nucleic acid molecule or derivative,



The expression pattern of AGI-109, AGI-407, AGT-408, AGI-409, AGTI-601 and
AGT- 204 has been determned, inter alia, to indicate an involvenent in the
regul at i omoaB/omse3 or nore of obesity, di abetes and/or enecmauwpvabsl i sm
In addition to the differential expression of AGT-109, AGT-407, AGT-408,
AGT- 409, AGT-601 and AGT-204 in the 15 nuscle, hypothal anus, |iver, stomach
and/ or pancreas of |ean versus obese aninmals and fed versus fasted
animal s, these genes nmay al so be expressed in other tissues including but
in no way limted to nuscle, hypothal amé?,~ |iver, stomach and/ or pancr eas.
The nucleic acid nolecule encoding each of AGI-109, AGTI-407, AGT-408,

AGT- 409, AGT-601 and AGTI-204 is preferably a sequence of deoxyri bonucleic
aci ds such hmsmelog bNAnglegubereef comafising gemmmoadseqql&nceendbdy@mm € neelepiRiac e
may al so conprise exons and introns enom ¢ seguence nmay al sQ include a
pronot er r eFABHEC Hquel?t%‘auf f‘d?’";‘?lef’ga‘? %ﬁ@*‘enﬂe FEPRSTRY 31s 2BWS Peldr EqueRsehe
a AGT- 109, {&d: HA@ = £

anot her ani magla- g%glgl aééSCéE tf&ﬁu ?gg%gg%4gg&%%$ e4 dﬁ% %gﬁtlg é%&lo r601
and AGT- 204hayergest keass @fog‘rrﬁo%f sidlatitr & at feagnmG b«mtiggapos; aalizmasids lih \BBQ ID
and/ or t? @ricreas of Psammonys obesus. The invention extends, however, to
t he honmo oglg §' genes, as determ ned by nucl eoti de sequence and/or
function, from humans, primates, livestock aninmals (e.g. cows, sheep,

pi gs, hor ses, donkeys) | aboratory test animals (e.g m ce, gui nea pigs,
hanst ers, r%esnedyr apepinfithe nresentiayention pgmdfatag;ucttmgac)ld mﬂew@omwaum

| d | d
peT) an2) 01070 9y BH8E Rere L SRR g muf RRHAE SEknes it it dnepfsptide
particul ar séﬁﬁ]'en]:@&onﬁﬁ&&ﬁe?ry & HORotidATqRAE efbalii) Jand BdirdCAcid Odbqadte

their derlva i ves and honol ogs maiDbe inisolated or purified from and/ or

may be Subdantiplly a5 set thlﬂogrEQ MO Sxqsr ederivatvediomatiog B priwst¢ drercafey be

in a eukar Nge east cel.l.s

ni cr obi al %%Hng ﬁgk%sé.aggﬁé@yé’gsll? § 05 Lo%ﬂl.ea# éo %93 ?’lekh@ SEQ @?c
acid nol eclN@=2.of the present invention include oli gonucl eotides, PCR
primers, antisense nol ecul es, nolecules suitable for use in co-

Still yet another aspect of the present invention provides a nucleic acid molecule or
15 derivative, homolog or analog thereof comprising a nucleotide sequence encoding, or a
nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in SEQ ID NO:3 or a derivative, homolog or mimetic
thereof or having at least about 30% similarity to at least 10 contiguous amino acids in
SEQ ID NO:3.
20
Even still another aspect of the present invention provides a nucleic acid molecule or
derivative, homolog or analog thereof comprising a nucleotide sequence encoding, or a
nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in SEQ ID NO:4 or a derivative, homolog or mimetic
25  thereof or having at least about 30% similarity to at least 10 contignous amino acids in
SEQ ID NO:4.

Even yet another aspect of the present invention provides a nucleic acid molecule or
derivative, homolog or analog thereof comprising a nucleotide sequence encoding, or a
30 nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid

sequence substantially as set forth in SEQ ID NO:5 or a derivative, homolog or mimetic



suppression and fusion nucleic acid nolecules. R bozymes and DNA enzynes
are also 10 contenplated by the present invention directed to AGT-109,

AGT- 407, wOD340B23 AGT- 409, AGT-601 and AGT-204 or their mREAL02DE7BvVati ves
and honol ogs of AGI-109, AGT-407, AGT-408, AGI-409, AGI-601 and AGT-204
are conveni ently enconpassed by those nucl eoti de sequences capabl e of
hybridizing to SEQID NGO 1, SEQID NG 2, SEQ ID NG 3, SEQID NO 4, SEQ ID
NO 5 or SEQ I D NG 6 under |ow stringency_conditions 15 at 42C. Derivatives
include fragments, parts, portions, nut 5, variants and mnetics from
natural, synthetic or reconbi nant sources including fusion proteins. Parts
or fragments include, for exanple, active regions of AGI-109, AGI-407,
AGT- 408, AGEEreb®%r PAGH2A 1641 abowut 38GT sRAidaritPéo b dasty B comtigtions gwing aeids fom
insertion, deletion or substitution of amno acids. Amno acid insertional
deri vati veSEQN® NE&&S-ani no and/ or carboxylic ternminal fusions as well as

i ntrasequence insertions of single or nmultiple amno acids. Insertional

am no acid sequence variants are those in which one or nore amno acid

resi dues aFgen iyet basthercdspent of sheppresettdnvéntiot pyovides @ ndeip rastd mpleaiis 8ligh

randominsertion is also 25 ssi bl e.wi th.suitabl reenj
resul tidg FPBYAIVe. hosmplog e %ﬁ’ﬁ‘&ﬁf §oqpgsing ﬁa?%ci?ozlr%ﬁezsggh%get 8&;1{2 'oval  of
one or mor ﬁua?(}]tf&% %&%f ERIDILRABNEROKE B GRcIeSHES bbdusht® BAtodiigg)ianoaraitiodacid

| i

variants are ose ch'at least one residue in the sequence has been
removed andequetitd fubstntialtyess shidoitnée SEQUID NG:0 917 dervativg, hopgips ar gumetic

substitutignal am no. acid varian are..canser i ] 43 id. I
Subst tut ] SrseorErEaiats et ahpiio e g R e Tist Fo REhAAAE dfhino acidy in
substituti @fg) i iig)-p. the fol l owing groups: glycine and al anine; valine,

i sol euci ne and | eucine; aspartic acid and glutam c acid; asparagi ne and WO
03/ 018823 PCT/ AU02/ 01173 -25 glutam ne; serine and threonine; |ysine and

cequences TRGIRRE O PaEn o A g e A A R A O 0 40T, s
Cheni cal ang4 hyosédmomsamenagd, vabemlis 16 indiGle aDBvoAGReAn, thaGzu0dRN Hi@Ne 4909,
AT more of obesity, diabetes and/or energy metabolism. In addition to the differential
expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 in the
15 muscle, hypothalamus, liver, stomach and/or pancreas 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, hypothalamus, liver, stomach and/or pancreas. The nucleic acid
molecule encoding each of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT-204 is preferably a sequence of deoxyribonucleic acids such as a cDNA sequence or

20 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.

A homolog is considered to be a AGT-109, AGT- 407, AGT-408, AGT-409, AGT-601 and
AGT-204 gene from another animal species. The AGT-109, AGT-407, AGT-408, AGT-409,
25  AGT-601 and AGT-204 genes are exemplified herein from the hypothalamus, liver and/or
the pancreas of Psammomys obesus. The invention extends, however, to the homologous
genes, as determined by nucleotide sequence and/or function, from humans, primates,
livestock animals (e.g. cows, sheep, pigs, horses, donkeys), laboratory test animals (e.g.
mice, guinea pigs, hamsters, rabbits), companion animals (e.g. cats, dogs) and captured

30 wild animals (e.g. rodents, foxes, deer, kangaroos).



601 and AGT-204 shoul d be understood as nol ecul es exhi biting any one or
nore of the functional activities of these nolecules and may be derived
from any wouwsoesssich as being chenmically synthesized or iPdemuRoed3vi a
screeni ng processes such as natural product screening. 10 The derivatives
I nclude fragnents having particul ar epitopes or parts of the entire protein
fused to peptides, polypeptides or other protei naceous or non-protei naceous
nol ecul es. Anot her aspect of the present_invention provides an isolated
protein or a derivative, 15 honolog, anal<dg or mnetic thereof which is
produced in larger or smaller anpunts in the hypothalanus, |iver and/or
pancreas of in obese animals conpared to lean aninmals. In a nore preferred
aspect of tHe préientids ofteipresent inkerteniaad pn puitideldr 267 521, 4ER 40T, ACT-AOHT

Corpr ses. ORI NACH Pt ALEiTa0oBl SebSeHIA 4t P SHLRBETBY o 15 bk e

sequence asy#Ried iirh AniAr 8ES ddidid b 2 PEY Qchl(g_s(zjm eﬁggshgn NELt3r. %@s&ﬁn

NO 4, SEQ I'D NO'5 or SEQ ID'NO 6 or an amno acid sequence having at |east
30% si mi | arhaybe o agukagrotisael! link €¢.g.achammalisw énsectrorsaast cpllg)tariimmicrebiat ealisced

in larget or spaller unts in liver or stomach of obese ani mal s conpared
to Iean:g anqéﬁagg@@@rig?’mt her aspect of the present invention is directed

to an isolated protein or a derivative, honolog, analog or mnetic thereof

wherein said protein is encoded by a nucleotide sequence substantially as
set forth ithesHerivasivge: of BeQuudeinoagid sripquizsNOf 3theSP@sem  iN@ntion SEQUD

NG o SeQ 0 NARBE. PSSO B AROLSIGR I Sl EBINECREC B o
NG 4,  SEQ suppi3ién afid S Budielcbacid tModéculs. RapahRs @hd TYRAI %izag%g a® afgbQ

ID NO 1, SEQ | D WD 03/ 018823 PCI/ AU02/ 01173 -26 NO 2, SEQ | SEQ | D
NO 4, SHO 1ooniepiated byptby presei Bwentiqrdirecteds mdGIribt st GTHB7, b Gy A

stringency gondicd7 8ff ol f#£204 or their mRNAs. Derivatives and homologs of AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 are conveniently encompassed by
those nucleotide sequences capable of hybridizing to SEQ ID NO:1, SEQ ID NO:2, SEQ
ID NO:3, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:6 under low stringency conditions
15 at42°C.

Derivatives include fragments, parts, portions, mutants, variants and mimetics from
natural, synthetic or recombinant sources including fusion proteins. Parts or fragments
include, for example, active regions of AGT-109, AGT-407, AGT-408, AGT-409, AGT-
20 601 and AGT-204. Derivatives may be derived from insertion, deletion or substitution of
amino acids. Amino acid insertional derivatives include amino and/or carboxylic terminal
fusions as well as intrasequence insertions of single or multiple amino acids. Insertional
amino acid sequence variants are those in which one or more amino acid residues are
introduced into a predetermined site in the protein although random insertion is also
25 possible with suitable screening of the resulting product. Deletional variants are
characterized by the removal of one or more amino acids from the sequence. Substitutional
amino acid variants are those in which at least one residue in the sequence has been
removed and a different residue inserted in its place. An example of substitutional amino
acid variants are conservative amino acid substitutions. Conservative amino acid
30 substitutions typically include substitutions within the following groups: glycine and

alanine; valine, isoleucine and leucine; aspartic acid and glutamic acid; asparagine and



Ref erence herein to AGI-109, AGTI-407, AGTI-408, AGTI-409, AGT-601 and AGT- 204
5 includes reference to isolated or purified naturally occurring AGT-109,
AGT- 407, WGOD3/048383 AGT-409, AGT-601 and AGT-204 protein necgaloestas wel |
as any derivatives, honologs, analogs and mnetics thereof. Derivatives

i nclude parts, fragnents and portions of AGI-109, AGI-407, AGT-408,

AGT- 409, AGT-601 and AGT-204 as well as single and multiple amno acid
substitutions, deletions and/or additions_to AGT-109, AGT-407, 10 AGT-408,
AGT- 409, AGT-601 and AGT-204. A derivati¥e of AGI-109, AGI-407, AGI- 408,
AGT- 409, AGT-601 and AGT-204 is conveniently enconpassed by nol ecul es
encoded by a nucl eoti de sequence capable of hybridizing to SEQID NGO 1 or
SEQ I D NOgRit@hinSEQri2 M@ ShreonitEQykibe NOd4anginisEQudDph@yhleinsaas! | yorkbee

under |low stringency .condjtions at.4 5 Ot hen deri I MES P ,
AGT- 407, AGTIHIRS tEMnG §oid eaugises H%?i“%&cﬁ‘-s%ﬁ Wl{hn% Gd grgctLd\eérgr‘n %"3??@%?%8@
Anal ogs of 8@ 409, AGT-407, AGT-408, AGT-409, AGI- 601 and AGT-204

cont enpl at erein include, but are not limted to, nodifications to side
chains, incorporation of unnatural am no acids and/or their derivatives

crosal| Mo e gubareREhH SHE MBI RS el et arat Ao uiAeY on

the protei ga¢egus @PI2estheuldrbet iffefstcvdadsagslecul Bx axtibiing ahyinder ahaerof the
nodi fications contenpl ated by the present invention_ include nodifications

of am no gfigtienalectivisies b thesximolacyles andapybrsisrivgd FeBAYFRUIEeSHCLAS BYne
al dehyde foll owed b eductign ,W ; 1 di L 1
nmet hyl acet i"lPr‘?IB]afta Y sg’ﬁ%f%?‘# Sh %%Lﬁl’éﬂc\@?r%“%%@ﬁ k)lﬂ%gés%g agrﬁtb)%nmgyrll%t%ria}) r? 1r(())c%uc’[

anm no gr ouRgre¥hihp. Cyanate; trinitrobenzylation of am no groups with 2, 4,

6-trinitrobenzene sul phonic acid (TNBS); acylation of am no groups wth
succi nil® anhydri de and tetrahydrophthalic anhydride; and pyridoxylation of

Bé/sbggB\é\/lBt g&%‘f&bg%f%lf }%8&? g'%}’ﬁ‘&ﬁs BQ\}ILQ \6@&]109%1‘ EFifHel bPPatd bhHaBkie prati¥\O

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

Another aspect of the present invention provides an isolated protein or a derivative,
15 homolog, analog or mimetic thereof which is produced in larger or smaller amounts in the

hypothalamus, liver and/or pancreas of in obese animals compared to lean animals.

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

20 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, SEQ ID NO:5 or SEQ ID NO:6 or an amino
acid sequence having at least 30% similarity to all or part thereof and wherein said protein
is produced in larger or smaller amounts in liver or stomach of obese animals compared to
lean animals.

25
A further aspect of the present invention is directed to an isolated protein or a derivative,
homolog, analog or mimetic thereof wherein said protein is encoded by a nucleotide
sequence substantially as set forth in SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQID
NO:4, SEQ ID NO:5 or SEQ ID NO:6 or a nucleotide sequence having at least 60%

30 similarity to all or part of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5 or SEQ ID NO:6 and/or is capable of hybridizing to SEQ ID NO:1, SEQ ID



The guani di ne group of arginine residues nmay be nodified by the formation
of heterocyclic condensation products wth reagents such as

2, 3- but arwoioaness2phenyl gl yoxal and gl yoxal. 5 The car boxpCTgvmepiitay be
nodi fied by carbodiimde activation via O acylisourea formation followed
by subsequent derivitization, for exanple, to a correspondi ng am de.

Sul phydryl groups may be nodified by methods such as carboxymethyl ation
with iodoacetic acid or iodoacetam de; perform c acid oxidation to cysteic
acid: formation of a 10 m xed di sul phi de?%d th ot her thiol conpounds:
reaction with mal ei mde, maleic anhydride or other substituted nal ei m de;
formation of mercurial derivatives using 4- chloronercuribenzoate,

4-chl or omer¥(0x1, pﬂEle[BuNphb,niSEQadDdN@h,er&EQrﬂD:ﬂﬁ@ 5clok o$E@eID 2NO:6 or their

chl or oner cur| n| tro n g‘ﬁ't(’)t her mercurj.als; carbanoylation with
cyanate at %ﬂ 6%%%@&@9@88%5% be nodified by, for
exanpl e, oxi datl on W t h brom)sucm nimde or al kylation of the indole

ring with 2-hydroxy-5- nltrobenzyl brom de or sul phenyl halides. Tyrosine
resi dues onke @nm hereit tn AGTivd0, eGRI408y Ad}’lbyO&iAGEMQQn ABTH601 and AGT-204
tetranitgonet 3-nitrot. erivativ 20 Modificatiagn of
the i ni daz olfl%lu ?%’Qetf%f"ncg i 1§?1F‘t88 e plu'é‘)élie% 8’ g’ﬁl] g FeNGY-407, AGT-
al kyl ati on 498t MGPADEC AIGL60T iadd dRGTVR m%ﬁel&&n&le&ﬁésbs‘é %ﬁy%lsaﬁﬁrfﬁem&tﬂ s,

di et hyl pyrocarbonate. 25 Exanpl es of incorporating unnatura no acl
and der i vathopedogh, pralegsrndtmisiesticy thekregi Rerivativesibeludo perts fergnmnts dnditoetibrtso,

use of norI 4- b
hydr oxy- 5- p%eny?SleOr?t éﬁ(ﬁ)ﬁ} %éc#%%ﬁga%(%ﬁﬁgé’aﬁg‘}ﬂ 8%:?‘?1‘1 AGKE04 YRy MRl #resingle
norval i ne, anﬂhﬁﬁlﬁbw 3aind cidogubkfititions, dSREEAS MPor additions to AGT-109, AGT—407
4- am no- 3- hydr ox %lrﬂi@ll he’Ft anoi ¢ acid, 2-thienyl al anine and/o

oA

D-i sonet$ AGAH AGT 681 apd AGHa04irafletayative o8 AGT - 1@%%@1&111!051 AGT-30
herein is SJ@)@WG’E' 4-59b|£(}13 60Y O AGE867 1?%@%@1%%& yl %Zlgompassed by molecules

encoded by a nucleotide sequence capable of hybridizing to SEQ ID NO:1 or SEQ ID
NO:2 or SEQ ID NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6 under low
stringency conditions at 42°C.
15
Other derivatives of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204
include chemical analogs. Analogs of AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and AGT-204 contemplated herein include, but are not limited to, modifications to
side chains, incorporation of unnatural amino acids and/or their derivatives during peptide,
20 polypeptide or protein synthesis and the use of crosslinkers and other methods which

impose conformational constraints on the proteinaceous molecule or their analogs.

Examples of side chain modifications contemplated by the present invention include
modifications of amino groups such as by reductive alkylation by reaction with an

25 aldehyde followed by reduction with NaBHs amidination with methylacetimidate;
acylation with acetic anhydride; carbamoylation of amino groups with cyanate;
trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);
acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and
pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBH,.

30



-28 TABLE 3 Codes for non-convention am no acids 5 Non-conventional Code
Non- conventi onal Code am no acid am no acid a-am nobutyric acid Abu

L- N- nret hywaloanisses Nmal a a- am no- a- net hyl but yrate Mgabu LPRTnstohylEasgi ni ne
Nmarg 10 ami nocycl opropane- Cpro L-N-methyl asparagi ne Nmasn carboxyl ate

L- N-nmet hyl aspartic acid Nmasp am noi sobutyric acid Aib L-N-nethyl cysteine
Nnmcys am nonor bornyl - Norb L-N-nethyl gl utam ne Nngln carboxyl ate o
L-N-nmet hyl gl utam ¢ acid Nmglu 15 cycl ohexyl al ani ne Chexa L- Nnet hyl hi sti di ne
Nmhis cyclopentyl al ani ne Cpen L- N-net hyl4’sol | eucine Nrile D-alanine Dal
L-N-nmethyl l eucine Nmeu D-arginine Darg L-N-nethyllysine Nmys D-aspartic
acid Dasp L-N-nethyl net hi oni ne Nmmet 20 D-cysteine Dcys

L- N- et hy| nbd euenidmeNgrdup oD ghmireniresidudg| maiz- be nmbdiified oby athe nforiNatisia of

D-glutam c ,acid |l u L-N-net hyl qm_ t hi.ne Nmorn hi sti di ne,Dhis
- R ety JRESEOe RS oM RO ToBOtS S FEpHBLLFICD % Al-hElRGfisro HEAwIREKY. 25
D- | euci ne [ynglgl nmethylserine Nurser D-lysine Dys L-N-nethylthreonine

Nt hr - D-net hioni ne Dret L-N-nethyltryptophan Nntrp D-omithine Dom
L-N-net hyl tyrosi ne Nnmtyr D phenyl al ani ne Dphe L- N nethyl valine Nnval 30

D-proli ng [H‘xreo c!irﬁgg(ﬂe tgrhox%e}ngyl 19e| Cold}gec{\l rg%‘,t garbodiimide activation via O-acylisourea

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

Sulphydryl groups may be modified by methods such as carboxymethylation with
iodoacetic acid or iodoacetamide; performic acid oxidation to cysteic acid; formation of a

10 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.

15
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.

20
Modification of the imidazole ring of a histidine residue may be accomplished by
alkylation =~ with iodoacetic =~ acid derivatives or N-carbethoxylation with

diethylpyrocarbonate.

25 Examples of incorporating unnatural amino acids and derivatives during peptide synthesis
include, but are not limited to, use of norleucine, 4-amino butyric acid, 4-amino-3-
hydroxy-5-phenylpentanoic acid, 6-aminohexanoic acid, t-butylglycine, norvaline,
phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-thienyl
alanine and/or D-isomers of amino acids. A list of unnatural amino acid, contemplated

30  herein is shown in Table 3.



D-serine Dser L-N-nethyl-t-butylglycine Nrtbug WO 03/018823 PCT/ AU02/ 01173
-29 D-threonine Dthr L-norleucine Me D-tryptophan Dtrp L-norvaline Nva
Dt yr osi r@oDBy18sa3 net hyl - am noi sobutyrate Maib D-valine P€alAU02/01173

a- met hyl -y-am nobutyrate Mgabu 5 D a-net hyl al ani ne Dmal a

a- met hyl cycl ohexyl al ani ne Mchexa D-a-nethyl argi ni ne Drarg

a- net hyl cyl copentyl al ani ne Mcpen D a-net hyl asparagi ne Dnmasn

a- met hyl - a- napt hyl al ani ne Manap D-a-net hyl aspartate Dmasp

a- met hyl peni ci | | am ne Mpen D a-net hyl cyst®ei ne Dntys

N- (4-am nobutyl)glycine Nglu 10 D a-net hyl gl utam ne Dngln N-(2-am no

ethyl ) glyci ne Naeg D a-nethylhistidine Drvhis N-(3-am nopropyl)glycine Nom
D a- net hyl i sol euci ne Dmi | e N-am no- a- nﬁ}"%ﬂﬁ? tyrate Nnmabu

D a- net hyl | euci ne Dl eu a- napt hyl al ani ne ag D a-net hyl | ysi ne DM ys
N-benzyl gl yci ne Nphe 15 D- a- Go#dybrRbMcoOMnBioPMHIRS acids

N- (2- car banyl et hyl ) gl ycine Ngln D a-nethyl om thi ne Dhorn

N- (car banyl net hyl ) gl yci ne Nasn D-a-net hyl phenyl al ani ne Dnphe

N ( 2- car boxyet hyl ) gl ycine Nglu D-a-nethyl proline Dnpro

N- (car boxy i f Feer—N-ey-et-obutyH-ghyret-ne
Ncbut 2 D@%@@ Pel?ﬁaéoni ne DitdE N cycMNsmegmyeriopal ne Nehep Code

D- a- net hyl t38ipe 8pHan Dntrp N-cycl ohexyl glepénmecidichex D- a- et hyl t yr osi ne
Dty N-cyclodecylglycine Necdec D a-nethylvaline Dival

N-cyl codode l.ne od D N-nethylalagin l a N-cycl ooctylgl yci ne
Ncoct 25 D%—%%ﬁ arcg%%lr%fne Dn rug Ncyciggf%%%ra he Ncpr o N%‘Q{a

o-amino-o-methylbutyrate Mgabu L-N-methylarginine Nmarg
10  aminocyclopropane- Cpro L-N-methylasparagine Nmasn
carboxylate L-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine Nmgln
carboxylate L-N-methylglutamic acid Nmglu
15 cyclohexylalanine Chexa L-Nmethylhistidine Nmhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
20 D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgin L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmorn
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
25 D-leucine Dleu L-N-methylserine Nmser
D-lysine Dlys L-N-methylthreonine Nmthr
D-methionine Dmet L~-N-methyltryptophan Nmtrp
D-ornithine ' Dom L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
30 D-proline Dpro L-N-methylethylglycine Nmetg

D-serine Dser L-N-methyl-t-butylglycine Nmtbug



D- N- et hyl aspar agi ne Dnmasn N-cycl oundecyl gl yci ne Ncund

D- N-net hyl aspartate Dnmasp N- (2, 2-di phenyl et hyl ) gl yci ne Nbhm

D- N- et hywowsweisae Dnncys N- (3, 3-di phenyl propyl ) gl yci ne Npog/Av02/01173

D- N- et hyl gl ut ami ne Dnngl n N- ( 3- guani di nopropyl ) gl yci ne Narg 30

D- N-net hyl gl ut amat e Dnngl u N- (1- hydroxyethyl)glycine Nthr WO 03/018823

PCT/ AU02/ 01173 -30 D-N-nethyl histidine Dnmhis N-(hydroxyethyl))glycine
Nser D-N-methylisoleucine Dnmle N-(imdazolylethyl))glycine Nhis _

D- N- et hyl | euci ne Dnml eu N-(3-indol yl yet“h%ﬂ“) glycine Nhtrp D-N-nethyllysine
Dnm ys N-net hyl -y-am nobutyrate Nngabu 5 N-net hyl cycl ohexyl al ani ne Nnthexa
D- N- net hyl met hi oni ne Dnmmet  D- N-net hyl orni t hi ne Dnnorn

N- net hyl cych¢ yl.al ani ne Nt N- et Ry, inhe Nal a _
D- N- net hyl p gﬁ%ﬁ%&ni ne Dnrrpheqst]lglf met hyl rai’ml“%f(l‘l)‘%{%%“513utyr ate Nmai b Nle

D- N- net hyl pDatyposphnnpro N ( 1-Dp hyl pr ogyhdi@hiied ne Nil e D-N-net hyjygeri ne
Dnnser 10 N-(2-net hyl propyl)glycine Nleu D-N-nethylthreonine Dnnthr

D- N net hyl tPypiosigan Dnntrp N (Aet hyl etoipethyl-guineisolutyrate Maib ;
D-N-net hyl tyrasine Dnntyr N-nethyla-napthyl al.ani ne .Noyanap =~ D-N-ne val i ne
Dnmval N-ne r@ﬁiﬁ%ni cillam ne Nr%%ar]i y- am"?\;{ﬂ’ﬁﬁkyg?fua@”a@a bu MQ&L“

N- (p- hyd§ oXprhartylghsiae ne Nt ybmdfa L-t - BuinéthgAieioRexyiR4Sine Mchexa

N (t hi omet hyl ) gl i/Ci ne Ncys L-ethylglycine Etg penici’llanmne Pen

L- hormphenylgzﬁ-m hydargiping |- a- nddmagal ani memktoykcyldopentyteidmidear gi ni Nephdar g

L- a- hyl i MVasS. L- a-uet hyl aspart at e, Mas ;
2 ettt PR MR S PB | PSS ey v
L- et hyl et yloginegiyiephtelid  L- a-Dmidpy! 9l ubamkm§igdldidmifs et hy! gl uigrpe Myl u

D-a-methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
10 D-a-methylglutamine Dmgln N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmbhis N-(3-aminopropyl)glycine Norn
D-a-methylisoleucine Dmile N-amino-c-methylbutyrate Nmaabu
D-a-methylleucine Dmleu o-napthylalanine Anap
D-a-methyllysine Dmlys N-benzylglycine Nphe
15 D-o-methylmethionine Dmmet N-(2-carbamylethyl)glycine Ngin
D-a-methylornithine Dmorn N-(carbamylmethyl)glycine Nasn
D-a-methylphenylalanine  Dmphe N-(2-carboxyethyl)glycine Nglu
D-o-methylproline Dmpro N-(carboxymethyl)glycine Nasp
D-o-methylserine Dmser N-cyclobutylglycine Ncbut
20  D-oa-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
D-a-methyltyrosine Dmty N-cyclodecylglycine Ncdec
D-o-methylvaline Dmval N-cylcododecylglycine Nedod
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
25 D-N-methylarginine Dnmarg N-cyclopropylglycine Ncepro
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 Dnmgln N-(3-guanidinopropyl)glycine Narg

30 D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr



t hyl hi sti di ne Mii s L-a-nethyl honophenyl al ani ne Miphe

thylisoleucine MIle N (2-nethylthioethyl)glycine Nnet

t hyWbaaoi8se3 M eu L-a-net hyl |l ysine Mys 25 L-a-net hylpagtAtioonirse Mret

t hyl norl euci ne WMnl e L-a-nethyl norvaline. Miva L-a-nethyl om thine Mom
t hyl phenyl al ani ne Mphe L-a-nethyl proline Mpro L-a-nethylserine Mser
thylthreonine Mhr L-a-nethyltryptophan Mrp L-a-nethyltyrosine Myr
0 L-a-nethylvaline Mal L-N-nethyl honophenyl al ani ne Nmhphe WO 03/ 018823
PCT/ AU02/ 01173 -31 N (N-(2, 2-di phenyl et RYI") Nnbhm

N (N- (3, 3-di phenyl propyl) Nnbhe carbanyl met hyl) gl yci ne

car banyl net hyl )glycine 1 -carboxy- | -(2,2-di phenyl- Nnbc et hyl am no)

cycl oprop gne: 5 ossl.i nkers be used; .0 stabil{ 3D
conformati ﬁ? mﬁgl}%lhdaﬁdélﬁr%- bi ffjba Fonal grrgé'ghx&é%g@g?%%%e as the Neét

bi functi ongh-N-fie@i9liesib@fige havi Manfife2) " SPamedaz6yRIRA))gWeife N=1 t Mhiz=6,
gl ut ar al dehyde, N-hydroxysuccini m de esters and hetero-bi functional 10

reagents ShmgthyHrising ont ai n Romlawi no- Ne@cinidollyeddigyosnrch as  Nhtrp

N- hydr oxys i nigide . and anot her .group specific-reacgtive noiety such as
mal ei mi do ﬁ-%ﬂemygyﬂg? ety (SH?FHE)II"@S car bé’gﬂe@!ﬁ?mﬁaﬁen addi t %&u
pepti dess Cmn%ﬁ%gi&feﬂyltalaﬂﬁ@ INm@RRSt I aDIROn Byt Fhion@$anpl €,  Dnmmet

i ncor poration of and” N a-net hyl am no acids, introduction of double bonds
bet ween Ca R:dNmethyluroitsinef ani Aymmids ahumetwidyolopentylatanife cycl i Nmpespt i des

or anal ogs .15 i.nt.roducing c | ent bo S s faorm ng an am.de .bond
bet ween '? hﬁﬂle%&!glﬁcm?elrjn‘: nig, feen tm@q@fragtﬁglﬁﬁia%ﬁa?mﬁgt ween RWEPhFe

chain and_ thisichytimfolsbityis . Mbdinsuch modihisariane may al so bephsgoul in
stabilizing the "AGI- 109, AGI-407, AGI- 408, AGI-409, AGT-601 and AGI- 204

L-a-me
L- a- e
L-a-nme
L-a-me
L-a-me
L- a- nme
3

nmol ecul e f o¥-(LrsethylpropyNglycinadiNilei st r at i ®aN-methylserine Dnmser
10 N-(2-methylpropyl)glycine Nleu D-N-methylthreonine Dnmthr
D-N-methyltryptophan Dnmtrp N-(1-methylethyl)glycine Nval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methylpenicillamine Nmpen
v-aminobutyric acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr
15 L-t-butylglycine Tbug N-(thiomethyl)glycine Nceys
L-ethylglycine Etg penicillamine Pen
L-homophenylalanine Hphe L-a-methylalanine Mala
L-a-methylarginine Marg L-a-methylasparagine Masn
L-a-methylaspartate Masp L-a-methyl-z-butylglycine Mtbug
20 L-o-methylcysteine Mcys L-methylethylglycine Metg
L-a-methylglutamine Mgln L-o-methylglutamate Mglu
L-a-methylhistidine Mhis L-a-methylhomophenylalanine Mhphe
L-a-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-a-methylleucine Mleu L-o~-methyllysine Mlys
25 L-o-methylmethionine Mmet L-a~-methylnorleucine Mnle
L-a-methylnorvaline Mnva L-a-methylornithine Mom
L-o-methylphenylalanine ~ Mphe L-o-methylproline Mpro
L-o-methylserine Mser L-o-methylthreonine Mithr
L-a-methyltryptophan Mtrp L-o-methyltyrosine Mtyr

30 L-o-methylvaline Mval L-N-methylhomophenylalanine Nmhphe



20 protocols or for diagnostic purposes. The nucleic acid nolecule of the
present invention is preferably in isolated formor ligated to a vector,
such as awO@gpI883%i on vector. By "isolated" is neant a nu@Ceiavoa01id3

nol ecul e having undergone at | east one purification step and this is
conveniently defined, for 25 exanple, by a conposition conprising at |east
about 10% subject nucleic acid nolecule, preferably at |east about 20%
nore preferably at | east about 30% still_ nore preferably at | east about
40-50% even still nore preferably at | eallt- about 60- 70% yet even stil
nore preferably 80-90% or greater of subject nucleic acid nol ecule
relative to other conponents as determ ned by nol ecul ar wei ght, encoding

Tvity . | 20 y | " ne ot
means. | The NNFErLODSEIHEINT, RN )RR BRoSHREATD it B
consi der ed, carlingylpiegfydptyetheembodi nent , tQaﬂﬁn@ih%tﬁgi) tiny pure. WO

S

03/ 018823 PCT/ AU02/01173 -32 The term "protein" ould be understood to
enconpass peptiberes-(3ardipesti-dé¥mbad proteins. The protein may be

glycosylatqgg@énﬁﬁghéggéglaged and/or may contain a range of other

nol ecul es fu nd or otherw se associated to the protein such

as am nos5 acids, lipids, carbohydrates or other peptides, polypeptides or
proteins. Reference herernafter to a "protein  includes a protein
conprising a sequence of amno acids as well as a protein associated with

ot her CIerI edEﬂosﬂinkemsgcais banised, & dﬁam;blis,p'tcdfstabﬂitrebgblyédrffbﬁﬁatﬁ?s, Qiﬂggrhomo-
peptides, polypeptides or proteins. 10 In a particularly preferre

enmbodi ment %‘%’%‘@mﬁ@i Frosel PSS%‘E]]& anthe baypetionsh nanda gsters hrene§312) spagerEmpeRs
sequence CQRRy ipsh e NC ' . 2S r ' = N1
or a derivati \llle, nl%o%o?’oégw%?ﬁger@g’g t er(Se}1 &%ﬁ@ﬁ“&‘gﬁetﬁ%é% %\ﬂt}ic?jgtgﬁ gdrls%ggl\]%%énce
havi ng 50 mirkagentsywhich uSEQly &rin ah. anioireactive trtheetypaich ias N-aytinxpsietainrid
enbodi nent, the pucl eoti de ﬁ.eg(uence co.rrespgndi ng o . AGTI-407 is a CDNA
sequence cOMPritSTATh P WethrEHICA eIV JRPIEGT FuFsasagaletnidp it dithyey nzspety | (BH) Mo, 2

or a deri vahitaimMTt QOH9! IPaiah, pRE1ER cah el & haBofif) EXhSReF BIURICE
having simlarity to SEQ I D NO 2.
example, incorporation of Cy and N ,methylamino acids, introduction of double bonds
between Cy and Cg atoms of amino acids and the formation of cyclic peptides or analogs
15 by introducing covalent bonds such as forming an amide bond between the N and C

termini, between two side chains or between a side chain and the N or C terminus.

All such modifications may also be useful in stabilizing the AGT-109, AGT-407, AGT-
408, AGT-409, AGT-601 and AGT-204 molecule for use in in vivo administration
20  protocols or for diagnostic purposes.

The nucleic acid molecule of the present invention is preferably in isolated form or ligated
to a vector, such as an expression vector. By “isolated” is meant a nucleic acid molecule
having undergone at least one purification step and this is conveniently defined, for
25 example, by a composition comprising at least about 10% subject nucleic acid molecule,
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 nucleic acid molecule relative to other components
as determined by molecular weight, encoding activity, nucleotide sequence, base
30  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.



20 In still another particularly preferred enbodi nent, the nucl eotide
sequence corresponding to AGI-408 is a cDNA sequence conprising a seguence
of nucl eowDd8®18833 set forth in SEQ ID NO 3 or a derivati yel/Auwewiiog or

anal og thereof including a nucleotide sequence having simlarity to SEQ ID
NGO 3. 25 In a further particularly preferred enbodi nent, the nucl eotide
sequence corresponding to AGI-409 is a cDNA sequence conprising a seguence
of nucleotides as set forth in SEQID NO4 or a derivative, honolog or

anal og thereof including a nucleotide seqifence having simlarity to SEQID
NGO 4. 30 In still a further particularly preferred enbodi nent, the

nucl eoti de sequence corresponding to AGI-601 is a CDNA sequence conpri sing
a sequence of nucleotides as set forth in SEQ WO 03/018823 PCT/ AU02/ 01173
-33 ID NO 5 _or a derivatjve, honolog or anal og thereof includin

I, ! g a
nucl eoti de SEGUEHE e PrOtE nehouldybe apndepsteasl SEsnopmpgssspentislest pplypeptidgs t s

particul arl f i i andi n 5
o AGT 200 1oRA%: TR PR AT R Seilleos HRd b TR AR P A T,
forth in SEgherDolnl6s fised, likded atind er olterwisegswotiatsiatode phasieafich achihiong
a nucl eoti de.sequence Vi simlagrity tg SEQID NQ 6. The nucleic acid
nol ecul eg mﬁfl%eq]i‘ 16%“ 8ﬁg%‘ﬁﬁ%>@5r 8&@? plides oPOlyREPAPE f PENPRES Nebrenas

10 a prokarypdihg |y < » [ ; ' <

cell's, fungal cglélig{) % iﬁgoetgi? ﬁlccglgdléé ,a)pr?gtrreﬁm %‘%ﬁ%o% ééqélrgﬁ%: %fﬁé?mg‘e’la @?s“g il
nucl ei ¢ acia$ anprotain hesopatedbwith bijat elasnlel yseidas aminotdeadsyiipids,asstatiydtats ovi t h
a nucleic a(;c%% m){].gcul 8§ eng%di n agﬂot her entity such as, for exanple, a
signal peptJ'd8 PR P LI PEL ®addi ti onal nucl eoti de sequence
information fused, linked or otherw se associated with it either at the 3
or 5 termnal portions or at 15 both the 3' and 5 termnal portions. The
nucl ei cl@cilg amsrteaiarly praferigl smbpdingat.ithohudeotide seqrences cwtespendimg ®xpGEIFYoN

vector.  The, pIeRented AHENLIfli ! 10818 M8 LXRASST O ePhAT Y B NS o

nucl ei ¢ aci'd nol ecul'es as
a derivative, homolog or analog thereof including a nucleotide sequence having similarity

to SEQ ID NO:1.

15 In another particularly preferred embodiment, the nucleotide sequence corresponding to
AGI-407 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:2.

20 In still another particularly preferred embodiment, the nucleotide sequence corresponding
to AGT-408 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.

25 In a further particularly preferred embodiment, the nucleotide sequence corresponding to
AGT-409 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.

30 Instill a further particularly preferred embodiment, the nucleotide sequence corresponding

to AGT-601 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ



20 Preferably, the expression products are AGI-109, AGTI-407, AGT-408,

AGT- 409, AGI- 601 and AGT-204 having an am no acid sequence encoded by SEQ
| D NO 1, wB@3hDBs2NO 2, SEQ ID NO 3, SEQ ID NO 4, SEQ | D Necs/Aaarn288@ | D

NO 6, respectively or are derivatives, anal ogs, honol ogs, chem cal

equi val ents or mnetics thereof. 25 Another aspect of the present invention
is directed to an isolated protein selected fromthe |ist consisting of:
(i) a protein encoded by a novel nucleic acid nol ecule which nolecule is
differentially 30 expressed in hypothal-afus, |iver and/or pancreas of
obese animal s conpared to WO 03/018823 PCT/ AU02/ 01173 -34 |lean animals or
a derivative, honol og, anal og, chem cal equivalent or mnetic thereof;
(ii) a protk® m@ﬁcmdecﬁdnmaﬁve)dmholﬁgl(blrealnalo@CﬂhéreﬁﬁIxﬁqmlxﬁgvdﬁnﬁ&ledimiee%qh&des
differentiall 5 res E%Eot hal anus, |iver and/or pancreas of fed
ani mal s coﬁlﬁ’éﬁ)’/l ‘P@ N S or a der| vative, honol og, anal og,
chem cal equi val ent or m rretl c thereof; (iii) a protein encoded by a

nucl eoti de sequence substantially as set forth in SEQID NO1 or a

deri vat i ve,Intatilicl fagther paartiallax@ly prederendf endrodémertihe moelestideodtiqnenca toaspoading0
acid se ence i,n ast about 45% simlarity_to this sequence or_a
deri vat ?5/' %%gﬁ g AUICE TP RRMSIBE FiSTRYBRE ngu"r%%éi@? és gt fargh gn SEQ
prot ein; (|]y31¢ogr@t§| BgRd t i S
et forih i Sl B N R R S RIS o AT Spln ]
sequence ersygigragmbaritytp 88Q HEN&L6.d sequence having at | east about 45%
simlarity to this sequence or a derivative, honolog, anal og, chem cal
equi valent or mnetic of said protein; (v) a protein encoded by a

nucl eot i de BeOuRIEGEasd Bsdladld ﬁﬂa%gﬂbe @@at%@tto E@Eﬁﬂ}eésibnsfe%drlea AR 8f Sfpréssion in
derivative, honol og or _anal og thereof or a sequence encoding an amno 20
9

aci d setherﬁ:BTOﬂiWP cgll (P-8adt calboen 2 48arsotin ¢adl (¢8 Yeostt dulls, Boguleralls, seat

derivati V€ cells, mammalian cells or plant cells). The nucleic acid molecule may be ligated or fused
or otherwise associated with a nucleic acid molecule encoding another entity such as, for

example, a signal peptide. It may also comprise additional nucleotide sequence information

fused, linked or otherwise associated with it either at the 3 or 5’ terminal portions or at

15  Dboth the 3’ and 5’ terminal portions. The nucleic acid molecule may also be part of a

vector, such as an expression vector.

The present invention extends to the expression product of the nucleic acid molecules as

hereinbefore defined.

20
Preferably, the expression products are AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and AGT-204 having an amino acid sequence encoded by SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:6, respectively or are
derivatives, analogs, homologs, chemical equivalents or mimetics thereof,

25

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

list consisting of’-

@) a protein encoded by a novel nucleic acid molecule which molecule is differentially

30 expressed in hypothalamus, liver and/or pancreas of obese animals compared to



honol og, anal og, chem cal equivalent or mnetic of said protein; (vi) a
protein encoded by a nucl eotide sequence substantially as set forth in SEQ
| D NO 4 wo og/otsses vati ve, honol og or anal og thereof or a ®egudmesieacodi ng
an amino 25 acid sequence having at |east about 45%simlarity to this
sequence or a derivative, honolog, analog, chem cal equivalent or mnetic
of said protein; (vii) a protein encoded by a nucl eotide sequence
substantially as set forth in SEQID NOJS5 or a derivative, honol og or
anal og thereof or a sequence encodi ng an 34m no 30 acid sequence havi ng at
| east about 45% simlarity to this sequence or a derivative, honol og,

anal og, chem cal equivalent or mnetic of said protein; W 03/018823

PCT/ AU02/ 01173 leBb afiimiadls pr a gerdiative) lomaldgdajos dhentieadtdqiivateat) we mbmnetic
substantially as,set forth in SEQID NO 6 or a derivative, honolog or

anal og t her eof cﬂ“erﬁogequence encodi ng an am no acid sequence having at

| east about 45% simlarity to this sequence or a derivative, 5 honol og,
anal og, chem cal equivalent or mnetic of said protein; (ix) a protein
encoded by (#) nud mptsimeicddedby e nbeclaaplaly azidmolegbleivehizh nopldcaletik differentially

nucl eotigde sequence as .set forth in.SEQJ]D NO 1 o derivative, hopol Qg
or anal %g t her eegPTeﬁf"n%éP%P'B%ﬁ%lﬁ?’iuﬁ B’r‘?ﬁgmt%rrﬁﬁnﬁeﬂﬁgf fe%@ntr%ls QOIBPHF@F%&?teg
encoded by a nuGhghslsefh deﬁ@tﬁ@,%@&%%ﬁhl%g%heﬁﬂ@l leghigh1Rgt dr9ninhRic thereof:
nucl eoti de sequence as set forth in QID NG 2 or a derivative, honol og or

anal og thereof under |ow stringency conditions; 15 (xi) a protein encoded

by a nucl eig.\aci d . ecu abl e .of .hybridizing to.the n ot i

sequence as(ﬁls?et % %’Jrg%ﬁn %ﬁ&%ﬁ%{%ﬁ’[}a N&.‘flémb‘rey%?qaﬁl}%e\ﬁéfﬁ 'f‘%t}gl&o%f% a-lo’gl? n %’ﬁg 03
thereof under | QVOStdrid@aiveitve ddeiolo®osinalog thiredf BF @ts&jodéné‘é‘&%@ﬁ b #nino
nucl ei c_acid nol ecul e capabl e of hybridizing to the 2 nucleotlge sequence

as set fbrth in aSE‘CﬁeﬂE?HQQ.h&Yj@g ah leggtraboult 430 Simidarily boythds sequardeoy at desivetdve,
under |ow stri n@l%ﬂfb\l'og(,: Qﬂzﬂbé,' ¢Rerical 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
15 acid sequence having at least about 45% similarity to this sequence or a derivative,

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

() a protein encoded by a nucleotide sequence substantially as set forth in SEQ ID
NO:3 or a derivative, homolog or analog thereof or a sequence encoding an amino
20 acid sequence having at least about 45% similarity 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
25 acid sequence having at least about 45% 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
30 acid sequence having at least about 45% similarity to this sequence or a derivative,

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



(xiii) a protein encoded by a nucleic acid nol ecul e capabl e of hybridi zing
to the nucleotide sequence as set forth in SEQID NO5 or a derivative,
honol og owO 0351882kl og t hereof under | ow stringency conditiPORSAURRING a
protei n encoded by a nucleic acid nol ecul e capabl e of hybridizing to the
nucl eoti de sequence as set forth in SEQID NO 6 or a derivative, honol og or
anal og t hereof under | ow stringency conditions; 30 (xv) a protein as
defined in any one of paragraphs (i) to ggiv) in a honodinmeric form WO
03/018823 PCT/ AU02/ 01173 -36 (xvi) a protein as defined in any one of
paragraphs (i) to (xiv) in a heterodineric form (xvii) a protein as
defined in any one of paragraphs (i) to (xiv) in a oligoneric form 5
(xviii) a protein as defined in any one of paragraphs (i) to (xiv) in a

het erol i goner.i\c form. The . protein of .the present jnvention i r.ef Ly
in isolat eg% FBr it p@iy mie§18‘?da€t%elﬁiy ainél_cﬁﬁg?ttﬁ St Fﬁnﬂ% AY Sﬁn%@ﬁdﬁr@@?])
| east one purifixetd 6Na Gb@mtasthdblSg bf afAsY BRI % ségﬁéneeencofdﬂ{g dPamino
exanpl e, by a conposition conprising at |east about 10% subject protein,

preferably at |asubscqupenethayomat hensicabpuef &omsihifarity tb dlais sequivoest 0r308rivative, |
more preferably at |.east abouyt .40-50%. even still .more preferably at |east
about 605 70% ye r%({/lg‘% ag?ﬁ%ﬁ a%y%aqlggw%l;gbqr)}mn%pgé%%rpr Plat er of subj ect
protein relative to other conponents as determ ned by nol ecul ar wei ght,

am no acid sequence or other convenient neans. The protein of the 15
present i nkEAti ohPERI§Inaprcedpd tyoashusdsie dreid melegle feapatdel efnbiduidiaing | tot ebe

biologically p y i m.ti .4ode of . action of. the
present inventi (L)Hr%lfalepﬁéé E)Q(&gjreggés%ﬁef;?c)ﬁ}gér_%%@gw&%@:h&,a %ﬁ?ﬂaﬁﬁ%?h%’&ﬁ@%c?é,
AGT- 601 and AGT-aakgitkertdiwglet lotostiiggarie coditid®; r egul ati on of body wei ght

and gl ucose honeostasis. Mddul ati on of these genes expression is thought,
inter atia, to regulate energy bal ance via effects on energy intake and

F‘: Egl yeI I)eg(%f on, pABRNYLAEE Uik ARIADUctS Bolddi8e RAFLIY dfnfl}%%ﬁhzqﬁé G5t dear e

nucleotide sequence as set forth in SEQ ID NO:2 or a derivative, homolog or

analog thereof under low stringency conditions;

15 (xi) a protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in SEQ ID NO:3 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
20 nucleotide sequence as set forth in SEQ ID NO:4 or a derivative, homolog or

analog thereof under low siringency conditions;

(xiif) 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

25 analog thereof under low stringency conditions;

(xiv) a protein encoded by a nucleic acid molecule capable of hybridizing to the
nucleotide sequence as set forth in SEQ ID NO:6 or a derivative, homolog or
analog thereof under low stringency conditions;

30

(xv)  aprotein as defined in any one of paragraphs (i) to (xiv) in a homodimeric form;



medi ated via the central nervous system but peripheral effects on the
nmet abol i sm of both carbohydrate and fat are possible. The expression of
t hese gerwe oamyssat so be regul ated by 25 fasting and feedi rgT/Ameotidsngl y,
regul ati ng the expression and/or activity of these genes or their
expression products could provide a nechanismfor regul ati ng both body
wei ght and energy netabolism including carbohydrate and fat netabolism
The identification of AGI-109, AGI-407, AGI-408, AGT-409, AGT-601 and
AGT-204 30 permts the generation of a Targe of therapeutic nol ecul es
capabl e of nodul ati ng expression of AGI-109, AGI-407, AGT-408, AGT-409,
AGT- 601 and AGT-204 or WD 03/018823 PCT/ AU02/ 01173 -37 nodul ating the
activity of AGT-109, AGT-407, AGI-408, AGI-409, AGTI-601 and AGI- 204.

Modul at ors cont enpl at.ed t he present.invention includes agonists and

ant agoni st's ngf %%?%ei’é 8s Q%@fﬁdfﬁ g’,‘y megﬁéﬂ‘ﬁé@ ,(leﬁ-aét??eraﬁli@eﬂgf@%4
expression. Antagonists of AGI-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT- 204 5 expression include antisense nol ecules, ribozynes and

co- suppr essxH) nbpriein es definkgddm iy end ofgiarazaphs (B do>6%) inhi digontedr éasg

pr onot ersacti vity or which interfere with negative regulatory nechani sns.
Ant agoni Sts of AGT-109, AGT-407, AGT-408, AGT- 409, AGTI-601 and AGT-204

i ncl ude ant @By £probdisl aé a&ﬂﬂwti@anmmﬂ;ﬁrafg&@ﬂmpw (xifY in aHeERoli g SLULAS; MRY
first need to be nodified to enable such nolecules to penetrate cell 10
menbranes. Alternatively, viral agents may be enployed to introduce genetic

| . ion..of . 1Q9, . AGT-407. AG]- 408, . AGT- 409
AGT- 601 anal KGR OB Finf RCERALehuBh IR bty Wi R onrdly, Gibhedis gt o
AGT- 601 andorétein BSAngeiderjohe aBRasiGing pugificardntdy ARIthBes esnvetiehtinge i, ff

gene V\/nigh encodes leptin, the therapeutic nolecules may target the
AGT- 109! A@Fﬁm% bxcr campositagnr corpprisipgset Bost dheut AR suhiect proteing prstfergelye or

their translagi NONC . ' d,oQ: t.her ef ore,
et hod 1 o ol B e oie preRfeeBy 6F Rl Bu B R b e BRI o
AGT- 601 andiOAsEo26vkni stillamorenpmteratdpiad leasedtood 60-00PS, ivet Bgrcaill avkd pafdrkisy
AGT- 109, AC%T- 4(9)7, AGT- 408, . AGT- 409, AGT-601 and _
0-90% or greater of subject protemn relative to other components as determined by
molecular weight, amino acid sequence or other convenient means. The protein of the
15 present invention may also be considered, in a preferred embodiment, to be biologically

pure.

Without limiting the theory or mode of action of the present invention, the expression of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 is thought to relate to
20  regulation of body weight and glucose homeostasis. Modulation of these genes expression
is thought, inter alia, to regulate energy balance via effects on energy intake and also
effects on carbohydrate/fat metabolism. The energy intake effects are likely to be
mediated via the central nervous system but peripheral effects on the metabolism of both
carbohydrate and fat are possible. The expression of these genes may also be regulated by
25 fasting and 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-109, AGT-407, AGT-408, AGT-409, AGT-60] and AGT-204
30 permits the generation of a range of therapeutic molecules capable of modulating
expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or



20 AGT-204 gene with an effective anmobunt of a nodul ator of AGT-109,

AGT- 407, AGT-408, AGTI-409, AGTI-601 and AGT-204 expression for a tinme and
under comaiDtBoms23ufficient to up-regul ate or down-regul &Ce/Adm20tgr wi se
nodul at e expressi on of AGI-109, AGI-407, AGI-408, AGI-409, AGI-601 and
AGT-204. For exanple, a nucleic acid nolecule encoding AGT-109, AGTI-407,
AGT- 408, AGT-409, AGT-601 and AGT-204 or a derivative 25 or honol og thereof
may be introduced into a cell to enhance the ability of that cell to
produce AGT-109, AGT-407, AGT-408, AGT- 439~ AGT- 601 and AGT- 204,
conversely, AGI-109, AGTI-407, AGT-408, AGT-409, AGI-601 and AGT-204

anti sense sequences such as oligonucleotides nay be introduced to decrease
t he avai | abhodulgtingf tha@TiviSf AGT-14007 AGTAGKZ, 40BT-40GTAGTHOARGTEH01 ambAGT-

20 | 0 WD 03/018823 .PCT/ Al 2/01173 -38 Anoth t of
the o asontZnERlors CORCaRUTe B8 te THer o a Gy iSTies AJOHES oq apagpnists
AGT. 100, AGE: 40751 68T 449840 Chct 05 AT B30 AAGH 201 | 167 TRMTHess

met hod conprising adm nistering to said mannal a nmo
amount of aAntagimadsi| ef fAWTd09,i MGEAQ7, undeF-46HnHGT-60% AGFTF-r6i emtd tAGT-204

d -109, 5 AGIL-4Q07, AGI-408, AGT-409, AGI-601 an
AGT. 204 SeiUEY00 TREIE! dtiens o Be A APBreTRacBsuEo RBISERIRY gRoGoils

cheni cal emgdlﬂst@n@blim’nﬁﬂ@méaewﬁmﬂ%bféaéd ﬁﬁ)nﬂiteﬁgﬁxﬁ@%r v&ﬁiﬁl ﬁﬁ@pferé%tﬂ%
AGT- 409, AGT-601 and AGT-204 or its |igan Modul ating | evel s of

AGT- 407, ACFADS, reg@ﬁmxmgnech@nsm@1AamOlAs;$ @OAGTim%MEﬁQQ%AG"&-%%mAGtTant
0l o ed bodhOeRl b0 Pl S ARS. Sa GERE LhARSHSLED iFRABE Ririte EmeRRE Rt shen

rel ated conditions inc anor exi a,

met abol i ¢ moyleclienmaydfist luaeaiemlﬁz oIt @NShable suEls whdlBcul&sS tes et el
nuscl e devel opment conditions. It may al so be useful in the agricultural
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(e.g association with other genes such as the ob gene which encodes leptin, the therapeutic
molecules may target the AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204

15  and ob genes or their translation products.

The present invention contemplates, therefore, a method for modulating expression of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 in a mammal, said
method comprising contacting the AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and

20 AGT-204 gene with an effective amount of a modulator of AGT-109, AGT-407, AGT-408,
AGT-409, AGT-601 and AGT-204 expression for a time and under conditions sufficient to
up-regulate or down-regulate or otherwise modulate expression of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-60] and AGT-204. For example, a nucleic acid molecule
encoding AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or a derivative

25 or homolog thereof may be introduced into a cell to enhance the ability of that cell to
produce AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204, conversely,
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 antisense sequences such
as oligonucleotides may be introduced to decrease the availability of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and AGT-204 molecules.

30



mce, rats, guinea pigs, hansters, rabbits), conpanion animals (e.g. dogs,
cats) and captured wild animals (e.g. foxes, kangaroos, deer). A
particul awbysfprssterred host is a human, primte or |ivestotiaw@piomas. 20
Accordi ngly, the present invention contenplates therapeutic and

prophyl acti c uses of AGT-109, AGT-407, AGI-408, AGI-409, AGI-601 and/or
AGT-204 amno acid and nucleic acid nolecules in addition to AGT-109,
AGT- 407, AGT-408, AGT-409, AGTI-601 and/or AGTI-204 agonistic and

ant agoni stic agents. 25 The present inveri®on contenplates, therefore, a
met hod of nodul ati ng expression of AGI-109, AGI-407, AGT-408, AGT-4009,
AGT- 601 and AGT-204 in a mammal, said nethod conprising contacting the
AGT- 109, AGTaethdt, asp&E-ofaBe pﬁ@ﬁi&téiﬁ@entlAﬁEoﬁ@ﬂnp&meb a AethatDd{ geaelatitg hétivaty of
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activity of AGI-109, AGT-407, AGT-408, 409;7 AGT-601 an 04 in’'a

subj ect, sah@T-400, AETTARS, WD%;A@Taﬁj}hamds%@Tﬂn@g or éts $igaml. subj ect a
nodul ati ng effective anount of an agent for a tinme and under conditions

sufficient to i ncrease or decrease AGI-109, AGT- 407, AGTI-408, AGT-4009,

AGT- 601 andvié@latad 1aeksi off 1% T- MIdUGELizon 67RO ARRLH0G, t/YGPYiOI? Wed 4GT 204
adm ni stratl on of an agent to a mammal can be achi eved "15 by one of

sever al 1§ ecHaTgtien is imppiiantny thattraatmens ofay rinaei ofegonditionst sushiuasi elpsitytand

sai d obesity related conditions including, 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 obese animals. Accordingly, the mammal
15 contemplated by the present invention includes but is not limited to humans, primates,
livestock animals (e.g. pigs, sheep, cows, horses, donkeys), laboratory test animals (e.g.
mice, rats, guinea pigs, hamsters, rabbits), companion animals (e.g. dogs, cats) and
captured wild animals (e.g. foxes, kangaroos, deer). A particularly preferred host is a

human, primate or livestock animal.

20
Accordingly, the present invention contemplates therapeutic and prophylactic uses of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 amino acid and
nucleic acid molecules in addition to AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204 agonistic and antagonistic agents.

25

The present invention contemplates, therefore, a method of modulating expression of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 in a mammal, said
method comprising contacting the AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT-204 genes with an effective amount of an agent for a time and under conditions

30 sufficient to up-regulate, down-regulate or otherwise module expression of AGT-109,



manmal a protei naceous or non-protei naceous nol ecul e which: (i) nodul ates
expression of AGT-109, AGI-407, AGT-408, AGI-409, AGI-601 and/or AGT-204;
20 (ii) fwooBiomwss3 as an ant agoni st of AGT- 109, AGT-407, AGTTAI®2/0AE- 409,
AGT- 601 and/or AGT-204; (iii) functions as an agoni st of AGT-109, AGI-407,
AGT- 408, AGT-409, AGT-601 25 and/or AGI-204. Said proteinaceous nol ecul e
may be derived fromnatural or reconbi nant sources including fusion
proteins or follow ng, for exanple, natural product screening. Said non-
pr ot ei naceous nol ecul e may be, for exarrp13é9,' a nucleic acid nol ecul e or may
be derived 30 fromnnatural sources, such as for exanple natural product
screening or may be chemcally synthesized. The present invention

cont enpl at edGETHEMT cAGTaHIE) oBT-eVIAQKTE0] AMdlord UG T-NX.0FbD 1887iple, antisense
PCT/ AU02/ 01173 -40 AGT-408, AGI-409, ﬁGT-.60e(1ﬁlnand/or AGT- 204 or smal |

mol ecul es cHPUHIoES Bichas oligyueleotidesmpy be uhlizednt agoni sts. Cheni cal agoni sts
may not necessarily be derived from AGT-109, AGT-407, AGT-408, AGT-409,
AGT- 601 and/ or AGT-204 but may share certain conformational simlarities.
Al t er nat i veCynverssbnrinvaleicaguid insalsculesyeriseding AGT108) AGTHE8T,gAET-B)8t AGT-ADE,

certain phygj m _cal rties. Antagonists y. be._any conpound capabl e
of bl ocki néb%?ﬁ% ?ﬁ‘f MBI’ g&a St AEntyss g‘?‘-’é?fésrﬁl%gg/i@@‘i‘@g‘?{ to\@p-14gpHate QBF-9fos,
AGT- 409,  AdreaicifpdimtioMdFbedPifief.r om carrying out their nornal biol ogical

functions. Antagonists include nonocl onal antibodies and anti sense nucleic

acids which prevent transcription or translation of AGT-109, AGI-407,

AGT- 408, AG[: - [ar. 10, AGT- 204 nes or i mal i an
cell's. Md %aéltg%naségeox p%%ggeg%lﬁ 1%?1t1§flsc8n%£1p%§%%? Wél?fdu?# ‘ffﬁoa?lﬁ %ﬁ?t}vd)té{n%f,
RNA, ri boson€s-100NXGTRS7, RUT-apsaners409, AGTLANdheS AGE20d B HLEhEAC 8RUS
or non-zr ot ei naceous npl ecule may act either directly or indirectly to
nodul at &0 t HBCtBR$ cenwriswectdmigistering, toawid sutyectscmotivitingGrfertige anerntof an

and/ or agent for a time and under conditions sufficient to increase or decrease AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and AGT-204 activity.

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

mammal a proteinaceous or non-proteinaceous molecule which:

(1) modulates expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
AGT-204;
20
(i1) functions as an antagonist of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204;

(i)  functions as an agonist of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
25 and/or AGT-204.

Said proteinaceous molecule may be derived from natural or recombinant sources
including 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
30 from natural sources, such as for example natural product screening or may be chemically

synthesized. The present invention contemplates chemical analogs of AGT-109, AGT-407,



15 AGT-204 or the activity of AGT-109, AGT-407, AGI-408, AGTI-409, AGT-601
and/ or AGT-204. Said nolecule acts directly if it associates with AGT-109,
AGT- 407, wWwOD34A0B23 AGT-409, AGT-601 and/or AGT-204 or AGIPTCOAUAGIH7307,
AGT- 408, AGT-409, AGTI- 601 and/or AGT-204 to nodul ate expression or
activity. Said nolecule acts indirectly if it associates with a nolecule
ot her than AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 20 and/or AGT-204 or
AGT- 109, AGT-407, AGT-408, AGIT-409, AGT-Ggl and/ or AGT-204 which other

nol ecul e either directly or indirectly mdful ates t he expression or activity
of AGT-109, AGT-407, AGT-408, AGTI-409, AGT-601 and/or AGT-204 or AGT-109,
AGT- 407, AGT-408, AGT-409, AGTI-601 and/or AGT-204. Accordingly, the nethod
of the preA@nt408NAEHE-H09) AGTei]assias AGE-20d gulsatallanoletuldEahbR, offdsTing QF,
AGT- 408, AGI-409, 25 AGI-601 and/ or AGI-204 or AGI-109, AGI-4Q7, AGI-408,
AGT- 409 AGEOBBE o5 ARIEPISACFhSBir chasR SaB  Ghnesermiby (et fom AGUG! Fon

of a cascadeGel407eWGRLARY £EERM9, TRETIR1CGHESS XBITC b Byt Qﬁa}a@ghfy sk eﬁgd
to a mammal in accordance with the present 1 nvention nmay al so be linked to

a tar get i ngonteamgtiensd isimsidardiesohbenhatmely, aheinfretiggomdts ulay BGppeitvaltedesigned

speci fic.delivery of .these |l ecules to t target cells. WD 03/018823
ST AUD2) 033 P gfait PR T SEl PP Aiiess ity B ol ermmovd GPadof
the use of Hbukind)ishibitdg drothehdtd prevE@ingRETE] 08 ATsPFS AGRA0S ! AGTS40d70r
exanple, the present invention is particularly useful but in no way

limted to AMdE-G0A andleer ARELR04 Bemprayingacwl dheir enormmht bisflogitsé s fungtions.

anor exi a, [ L £S . n i mhal ance. 5 Accordi ngl .anat her, aspect of
t he pr esentﬂ}t%ogélst?sls (1)1%’511%% §{o§écl€ ggaa‘nﬁ%’? ﬁlgél 15%&*%‘6% - r‘?ﬁﬁﬁa‘f'hlgﬁfﬁrgﬁnﬁg
from a condishi@iptiohasraginelatide df YGLNE9, UGTH0E SETRIIBS (H-4@DERGTY60] and/or
anorexi a, di abetes and/ or _energy inbal anc sai d nmet hod conpri sing

adni ni str i4{p/267 ganes onmRNA Brmenmalisg gellsa Modulaiam g exyesiont Blayaaled he
0 Under Nl OB Bl O S P AREAN Bhfied O
nodul ate the activity of AGI-109, AGT-407, AGT-408, AGT-
Said proteinaceous or non-proteinaceous molecule may act either directly or indirectly to
modulate the expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
15  AGT-204 or the activity of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
AGT-204. Said molecule acts directly if it associates with AGT-109, AGT-407, AGT-408,
AGT-409, AGT-601 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and/or AGT-204 to modulate expression or activity. Said molecule acts indirectly if it
associates with a molecule other than AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
20 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204
which other molecule either directly or indirectly modulates the expression or activity of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and/or AGT-204. Accordingly, the method of the
present invention encompasses the regulation of AGT-109, AGT-407, AGT-408, AGT-409,
25 AGT-601 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or

AGT-204 expression or activity via the induction of a cascade of regulatory steps.

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

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



409, AGT-601 and/or AGT-204. In another aspect, the present invention
relates to a nethod of treating a mammal suffering 15 froma disease

condi ti orwotapseeri zed by one or nore synptons of obesit PCTaOREKITAE, _

di abet es or energy inbal ance, said nethod conprising adm nistering to said
mammal an effective amount of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/ or AGT-204 orAGI-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
AGT-204. 20 An "effective amount” neans an anount necessary at |east partly
to attain the desired immune response, ot to del ay the onset or inhibit
progression or halt altogether, the onset or progression of a particular
condition of the individual to be treated, the taxonomc group of the
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and/ or AGT- Ql@hete%ormgwmbamswm AGT- 408, AGT-409, AGTI-601 and/or

AGT-204 gr 30 agents capabl e of nodul ating the expression or activity of
said nol ecul es may be co adm nistered with one or nore ot her conpounds or

ot her nol ecAt&sdinBly, "a6thas AbpHcs benesdp éé@ltoi%’(’&ﬂtﬁﬁzl%léﬁ)g {GA‘%&Q&&?& treaflh?lg'as

nmeant simultaneous admnistration i n he same fornulation or In
di fferent Wammal snifening fiom e wendition Gbara@tﬁlfﬂ@r]@hpm outwmge (symgemnseoﬁ oladsity,

adm ni strat n sequenti al
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medi canent 409, AGIT- 6(hbam&/eraAGEh204of a condl tion characterized by obesity,
anorexi a, di abetes and/or energy

In another aspect, the present invention relates to a method of treating a mammal suffering

15 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-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204
or AGT-109, AGT-407, AGT-408, AGT-409, AGT-60] and/or AGT-204.

20 An “effective amount” means an amount necessary at least partly to attain the desired
immune response, or to delay the onset or inhibit progression or halt altogether, the onset
or progression of a particular condition of the individual to be treated, the taxonomic group
of the individual to be treated, the degree of protection desired, the formulation of the
vaccine, the assessment of the medical situation, and other relevant factors. It is expected

25 that the amount will fall in a relatively broad range that can be determined through routine

trials.

In accordance with these methods, AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or
30 agents capable of modulating the expression or activity of said molecules may be co-

administered with one or more other compounds or other molecules. By “co-administered”



i mbal ance. In still yet another aspect, the present invention relates to
the use of an agent capable of nodulating the activity of AGT-109,

AGT- 407, wWwOD3A0B23 AGT- 409, AGT-601 and/or 15 AGT-204 or &Castogatirge,
honol og, anal og, chem cal equivalent or mnetic thereof in the manufacture
of a nmedicanment for the treatnment of a condition characterized by obesity,
anorexi a, diabetes and/or energy inbal ance. A further aspect of the present
invention relates to the use of AGI-109, AGTI-407, AGI- 20 408, AGI-409,
AGT- 601 and/or AGT-204 or derivative, horftiog or anal og t hereof or

AGT- 109, AGT-407, AGTI-408, AGI-409, AGI-601 and/or AGT-204 or derivative,
honol og, anal og, chem cal equivalent or mnetic thereof in the manufacture
of a medi dameeantf simutltaseduse adminidtratibn ainc thredistme nfortnatatioh eod e divhy dofkasntt v,

anorexi a, diabetes and{or enerqy.inbal ance. 25 Still yet another aspect of

the pr esentfofrﬂgltéﬁ?l?sowa%‘? 5788 ot g}/fg‘aégﬁtrgut% P secential adgiinisirating pinthe same or

expr essi on @ffeAGT 1488, BGT“d0ent istARTA 429 ; - 204 or

a derivati ve? ho-épl osé o?ang??éﬁ?ggégg?éﬁv%ng%/ %f%%%ﬂ%%& 8@?;339 43

A further aspess, mgdesebous ongays betiem the edinmistoationatfithe twACTp2O6f mABTuKA7,

AGT- 408, -409, AGI-6 and/.or . AGT.- 204 activity or a derivative,
> ana 68%glogﬁg%gé%agllbeea%‘?l{}lﬁfeé%n@wHf 5 Still

honol og, tic thereof. anot her
aspect of the present invention relates to AGI-109, AGT-407, AGT-408,
AGT-409, AGT-601 and/or AGT-204 or derivative, honolog or anal og thereof or
AGT- 109, AwTvedgmothsGpspes, thagressnd invegios g¢lates do othe AGE- dDan egerd evapetdtiofe,

honol og, : 1 . i va t, Q1 , Al i her.e j
treating aq{gg&r}%’i&ﬁg&ﬁg% e eéjq Ozred‘§ P‘égg’%‘?g‘? 5%?@'@%%&8{ n@rg og%%b@i qog/or
anorexi a, dGBevesr anithivttiendbgivldgdedraieetheddf it malFRecaTReskdigiméhe
presentlé nvention, the nmammal, undergoing treatnent may be a

for the treatment of a condition characterized by obesity, anoréxia, 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-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
15 AGT-204 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.

A further aspect of the present invention relates to the use of AGT-109, AGT-407, AGT-
20 408, AGT-409, AGT-601 and/or AGT-204 or derivative, homolog or analog thereof or
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 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.
25
Still yet another aspect of the present invention relates to agents for use in modulating the
expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or a

derivative, homolog or analog thereof.



human or an animal in need of therapeutic or prophylactic treatnent.
Accordingly, the present invention contenplates in one enbodi nent a
conposi t iwo 030,Bsevnpri si ng a nodul ator of AGT-109, AGT-40PCTAGN24083

AGT- 409, AGT-601 and AGT- 204 expression or AGI-109, AGT-407, AGT-408,
AGT- 409, AGT-601 and AGT-204 activity and one or nore pharmaceutically
acceptable carriers and/or diluents. In another enbodinent, the
conposition conprises AGI-109, AGT-407, AGT-408, AGTI-409, AGI- 601 and
AGT- 204 or a derivative, honol og, anal og4§r m netic thereof and one or nore
20 pharmaceutically acceptable carriers and/or diluents. The conpositions
may al so conprise |leptin or nodul ations of leptin activity or ob
expressi on.A I?@mhéir@pédt Yelaitk lto agedts mmnﬁ nhedditinsuatFTal @9 MG Ei407 A G1-408,
referred to as "active &@onents 25 The conposi.ti 3“@81 f actjve

conponent s AGTHPAGFIA0T and/er AGT-204 adiviiy &8 adssvlys: 0% Pplae, chiuenls

sol utions ( ﬁfaf'e ﬁmétﬁ!t‘ﬂ@ﬂeg and sterile powders for the extenporaneous
preparatlono eri Injectable solutions. In all cases, the form nust be

sterile and nust be fluid to the extent that easy syrlngablllty exi sts.
must be stabl e un er the conditions. of 30 nuf act ds st
be preset vg' thelt apred %gﬁ’FaRFFW&f iGees i :Tglﬁteéfto }#@ @g gﬁ&{féﬁg ég%d 4@
bacteria angdg thw' A608:R4/88 212604 M@ﬂ%ﬁv’z3homﬁ6gmeanﬁl%§rthﬁéoﬁ@tnA@‘ a

sol vent or ot i um cont ai ni ng, for exanple, water, ethanol pol yol
(for exanpll®9, @I@/T:é@hlAGﬁ#&Sy A& 409,yA 0T - 61}‘1daHdVQquA\GTp2ﬂ4y@t &fariveh%e, dloymdog,
and the |Iike tures. thereof nd ve b e o

prevent i on<uakE ﬁ“émﬁ‘&aﬁ SSWVB Qg W]ﬁéﬁqrg?&faﬁgﬁ 18% ﬁﬁ?mh@%alaﬁv?vgtﬁflous
ant i bact er itgl o b kyHpOals cﬁ%é&t%r; aﬁd?ém@)‘cﬁﬁﬁélte% anBAY 8REES imSheobut anol
phenol, sorbic acid, thirnmerosal and t like. In many cases, it wll be

preferab@e to incl ude i sotonic agents, for exanpl e, sugars or sodi um

chloride. Phrloal 20 g&j as%%csztocgfo tthle %rr]es%}clt {[nb/gntio?l] G I%ern%qal 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
15 comprising a modulator of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-
204 expression or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204
activity and one or more pharmaceutically acceptable carriers and/or diluents. In another
embodiment, the composition comprises AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and AGT-204 or a derivative, homolog, analog or mimetic thereof and one or more
20 pharmaceutically acceptable carriers and/or diluents. The compositions may also comprise

leptin or modulations of leptin activity or ob expression.

For brevity, all such components of such a composition are referred to as “active
components”.
25
The compositions of active components in a form suitable for injectable use include sterile
aqueous solutions (where water soluble) and sterile powders for the extemporaneous
preparation of sterile injectable solutions. In all cases, the form must be sterile and must be
fluid to the extent that easy syringability exists. It must be stable under the conditions of
30 manufacture and storage and must be preserved against the contaminating action of

microorganisms such as bacteria and fungi.



10 conpositions can be brought about by the use in the conpositions of
agents del aying absorption, for exanple, alum num nonostearate and

gel ati n. WO@Bi0lss23 nj ect abl e sol uti ons are prepared by i ncecpaaiong3t he
active conponents in the required anount in the appropriate solvent with
optionally other ingredients, as required, 15 followed by sterilization
by, for exanple, filter sterilization, irradiation or other convenient
nmeans. In the case of sterile powders for the preparation of sterile

i njectable solutions, the preferred metHbds of preparation are vacuum
drying and the freeze-drying technique which yield a powler of the active
i ngredient plus any additional desired ingredient from previously
sterile-filtered solution thereof. 20 When AGT-109, AGT-407, AGT-408,

AGT- 409, AGI-601 .and -204 and AGT-109,. AGI-407, AGT-408, AGTI-409,

AGT- 601 andI&CT"88/4c3thRf 3dil¥PiACT.offey medism epatamingsr fofopampdes wejer, chkerobol
and AGT- 20 | M&sh id1a toedo t s

adm ni st er ébé)q ﬁ?g?(ﬁ exanpp?ée’?glgmdé%(ﬂ’ gt%y%ggt di ?%ﬁ#ﬁ@ﬂ W&ﬁthgﬁngsg@léﬁlxla%il tgé
edi bl e 25 dike),issitableomixturesdherbef, amtvagstabileiailshar d or soft shell gelatin
capsule,.or it may be conpressed into tablets, or it may be incorporated
directlywith the food of the diet. For oral therapeutic adm nistration,
the active TRBRNBELIRY oD Ed REND A ahREMeidisBX ChRi 8N bioudhf abbsedyi Parldig
formof ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensi onsntibagigrigh sind \gatidmegal agents, Her ¢xample, uedbensnbdapbitend, pinahol, sorbic

prepar ati ons; shpul nt ad t. | east 30 1% b ight of active npound.
The per cen'?‘i glgdz q:]#m ? Wgac%nr%)ﬂjf?]ﬂlfeo BHY 51y ﬂvﬁoﬁ% pre%g?,gleotp ! 8@3@ é‘f‘otg?}gc
vari ed and ageytsConwRaingly, Isigdie dpaburen caledé. Proldhesd abborBfidh ofF thé enj¥¥hble
03/ 018823 PCT/ AU02/ 01173 -45 weight of the unit. The anmpunt of active
conpountf i FOBPSRtORE F2ih bathrewght yabaulebyithe semippdha rempositionsuethagants delaying
suitable d M| i P itions or preparations
accordi ng ?‘gg(%ﬁtel%rdérsen %?%gg%ﬂ%%%g%%%%a%g@g%@ hat an oral dosage unit
form contai ns between about 0.1 gg and 2000 ng of active conpound. 5

Sterile injectable solutions are prepared by incorporating the active components in the
required amount in the appropriate solvent with optionally other ingredients, as required,
15 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
vield a powder of the active ingredient plus any additional desired ingredient from
previously sterile-filtered solution thereof.
20
When AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 and AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 including AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and AGT-204 themselves are suitably protected, they may
be orally administered, for example, with an inert diluent or with an assimilable edible
25  carrier, or it may be enclosed in hard or soft shell gelatin capsule, or it may be compressed
into tablets, or it may be incorporated directly with the food of the diet. For oral
therapeutic administration, the active compound may be incorporated with excipients and
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. Such compositions and preparations should contain at least
30 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



The tablets, troches, pills, capsules and the |like may al so contain the
follow ng: A binder such as gumtragacanth, acacia, corn starch or

gel atin;, wooBpissat s such as dical cium phosphate; a di si ntPegratozng7agent
such as corn starch, potato starch, alginic acid and the |ike; a |ubricant
such as magnesi um stearate; and a sweetening agent such a sucrose, 10

| act ose or saccharin nay be added or a flavouring agent such as pepperm nt,
oil of w ntergreen, or cherry flavouring. Wen the dosage unit formis a
capsule, it may contain, in addition to4faterials of the above type, a
liquid carrier. Various other materials my be present as coatings or to
ot herwi se nodify the physical formof the dosage unit. For instance,

tabl ets, pikight @f hapsit. eShéTaynddat efadctitte Védntposie! inasuchs tigdpeaticdiizt hsefdl
syrup or 15 elixir may contain the active cpnBoundh sucrose as a sweetening

agent, net h{AMRAsHons Ay sy¢hphahBetyiiabls dopagsepilhpp wotpined. dyeferpd comBOBHPRSHeY

such as che . Or : vaur : : i i :
prepari ng aﬁn’%%{%gé%ge&ggﬁﬁ% gor ?ﬁlés?"fg%l(tj 1@@&1%%?& r?aalg})eégg?g §Flt;ﬁ/£t %fj?%l éigaage unit
subst ant i al foymrontaimedeowéan dbbet @imugrahd 200 ingyefdctivercagstunidon, the active

conpound_may be incorporated into sustained-rel ease preparations and
formul at Pons. 20 Pharmaceuti cal | y acceptable carriers and/or diluents

i ncl ude anyTgfp&bﬁJté, u%eil%éggﬁﬁ; capRhiRP Ghe HRMIPEHLR 2156 iR the ﬁﬁ&%tﬂ%&egﬁg&r

and antifung agents, toni ¢ and absorption del ayl ng agents _
li ke. The usehods gunhtragedamthandicagents staych hagatating ubicpadity saclt iay edicalcium

subst ances i.s Il known in.the art. .Except insofar as,a anvent j onal

media o  agRDRA A diSeEAg BERt SRS P ATy PO Alais b s iq A dhsy

in the thergReul Lbrg@RPaRH ! dORBghiune @%@L@eg-s&e&ai@%alrs?c@gt dudhose,
i

ingredients can also be incorporated into _ conposi tions. S _
especi allly hdvssvagecthsrinompprbeundited pan dinventing agaposuchi enpeppermodagd @i t

formfor 30.ease of admnistratio n ur&iform’tty of .dosage gosa e lgnit
form as usel TRRECR PEPEry TR0 g &Y et by arde oeolin iy € CaRlee 1 A" hN 4y
dosages f orintJa@itHAroRhdtaials UPiRWELSvE BpbLa Wehid Hafted O dridifs 1dtie/OR4tOAdI Sray 116

treated; each unit containing a predeterm ned quantity of active material
cal cul at ed prgsent 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
15 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.
20
Pharmaceutically acceptable carriers and/or diluents include any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutically active
substances is well known in the art. Except insofar as any conventional media or agent is
25 incompatible with the active ingredient, use thereof in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the

compositions.

It is especially advantageous to formulate parenteral compositions in dosage unit form for
30 ease of administration and uniformity of dosage. Dosage unit form as used herein refers to

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



produce the desired therapeutic effect in association with the required
phar maceutical carrier. The specification for the novel dosage unit forns
of the irnwenBiotes2are dictated by and directly dependent @aT(A)020hg3uni que
characteristics of the active material and the 5 particular therapeutic
effect to be achieved, and (b) the limtations inherent in the art of
conpoundi ng such an active material for the treatnment of disease in |iving
subj ects having a diseased condition in which bodily health is inpaired as
herein disclosed in detail. The princi pal4tacti ve conponent nay be
conpounded for convenient and effective 10 admnistration in sufficient
anmobunts with a suitable pharnmaceutically acceptable carrier in dosage unit
form A unifreatal; ageh fumiineadinink0d pﬁéﬁ%féﬁlrxﬁxedqgnhﬁtynof etiwy hiatdriaplcaRElatedeto
conmponent in anounts rangl ng fromao.5 to about 2000 . Expressed in

pr opor t i onsProdggeethgcdesye db?ﬁ%@]ﬁ’@ @fiecgeﬁésmcn%wopr*@gbrtbe |fﬁq1¥1¥Q§nP1%?é@G@elm051 g
to about ZOQdQné}Uﬁ“HL sﬁ’émﬂ&a the Int%vélh{%sg%sﬁmf) %orﬁl%rmqgé Eﬂv%ﬂt?oﬁ: gl%t(ﬁ&t fea%y
suppl enentary active | ngre osages are

reference tamdt dieectiyuddpendsie oan(di) rtmflmﬁrquefchaﬂmien'sﬁdsr af tmna@lfvetrh@tenslamfﬁ the

i ngredie ts. l.n general ter effective armunts of AGTI
AGT- 408, > AR h@?ﬁpeﬁmef?m tnbg-290gved japd (b e lfmﬁﬁmsenh%ﬁklg/tbwgﬁ of

wei ght to

fromo. 1 ngﬂ %’1;19%2?“*%% i Fonge At BRI XE O Qbiels 0fe
AGT- 407, AQGI dlé@l&;d Eni t0in WAGETh BailyaredIthESTinipadedrayhdrein distiosad &1 dstaidl per

m nute, hour, day, week, nonth or year depending on the condition being
treated. The route of adm nistration may vary and includes intravenous,
intraperi toﬂ%bnnc@h’@'a@%@%ﬁ%neﬂt nﬁlﬁ?”ﬁ@ Q:Hhﬁ%unde'at FN 35N enicht nd effective
suppository, via infusion, via drip, orally or 25 via other convenient
means. The gonunisaatean m@llfﬁ@mmmuntmﬂm»wm‘té@phzmqapelsrg:alj}e aeqeptablmtamarl ies

such as a vector abl e of. transf in et cells where the vect
carries a n(\{.s?é?%l Bmgifg rrg\I Lt 495388, % gbffaﬁ% f % eoniaERr hey gring 17’6
AGT- 408, AGbnffentAphnffihtsafeiNe Froad 4.53(g eXPERE 2000 g, E%%Tes@&@m pﬁ@ﬁc‘)ﬁl@ﬁs
AGT- 408, AGT-409, AGT-601 and AGT- 204 activity. The vector

exanpl e, bdhg agiiea¢omypungris opITalty pIBeR3NHETA AboRY 0.5 178 to about 2000 mg/ml of

carrier. In the case of compositions containing supplementary active ingredients, the

15  dosages are determined by reference to the usual dose and manner of administration of the

said ingredients.

In general terms, effective amounts of AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and AGT-204 will range from 0.01 ng/kg/body weight to above 10,000 mg/kg/body
20 weight. Alternative amounts range from 0.1 ng/kg/body weight to above 1000 mg/kg/body
weight. AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 may be
administered per minute, hour, day, week, month or year depending on the condition being
treated. The route of administration may vary and includes intravenous, intraperitoneal,
sub-cutaneous, inframuscular, intranasal, via suppository, via infusion, via drip, orally or

25  via other convenient means.

The pharmaceutical composition may also comprise genetic molecules such as a vector
capable of transfecting target cells where the vector carries a nucleic acid molecule capable
of modulating AGT-109, AGT-407, AGT-408, AGT-409, AGT-60! and AGT-204
30 expression or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 activity.

The vector may, for example, be a viral vector.



-47 Still another aspect of the present invention is directed to antibodies
to AGT-109, AGT- 407, AGT-408, AGT-409, AGT-601 and AGT-204 and their
derivati vwe oanshonol ogs. Such anti bodi es may be nonocl orelr/Aar2poi7gcl onal
and may be selected fromnaturally 5 occurring antibodies to AGI- 109,
AGT- 407, AGT-408, AGT-409, AGT-601 and AGT- 204 or may be specifically
rai sed to AGI-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or
derivatives or honologs thereof. In the case of the latter, AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and AGT-20% or their derivatives or honol ogs
may first need to be associated with a carrier nolecule. The anti bodies
and/ or reconbi nant 10 AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT-204 or their derivatives of the present invention are particularly
useful as t erapeﬂti c or djagnostic agents. For exanple, AGT-109, AGT-407,
AGT- 408, AGTiU@a0theiAspser1ofthe Presyutiipendien is Wereeted de rntikadisscts AGH-HKY, dsERt t o
screen for lAhg0 h&9 t kodi ) - . AGI- .15 407, AGT-408,
AGT- 400, AG%(%@gn 8@%3@@?&6@&%@%&? Z%dér % @%V&flsﬁmfﬂsm&o &ises
or where ceSuchdesitodies max b mhagclohhese poByloasciid nfa9be¥EBREE frohd na®eNR
aut oi mupe di seases. . Al tfer natével 5 égZPeCi fic antibodi es can be used to

74 d

screen for CKREFIEYLbAGES 49 AGKEP T-A05r-A99-408GA@EH 0% A G g AGT-
Techni ques re: i a i , r
exanpl o - sans ohed be SSMAIB Rl ATIND WUt-287. 861, 85148 AT o0
AGT- 408, AGRUAGT-AdHraltivatins ACHerA0logothetdoé Inphiessabf thevsnyj AGTRE)Y, BET-
nonocl onal n sel.ec fromnaturally occurring

anti bodi es ‘3507 ’ %ﬁ%yﬁég’ ‘%@@ E(%GNTA‘BC%B'%& Rest Até)’ggoﬁ\éf ‘theyn derrysiiveper hemmologesmayoa
or_may be s@echbdcel by k@SR Wtht H et mddSul .%e"’%ibo@fétghagl%t%fer ﬁ?ﬁfg 25

AGT- 601 and AGI-204 or their derivatives. In the case o
AGT- 10910 AGYGTAW?, AGTF4408AGREPS4 86 T-AUST 60T-68h andABIGRA04 pr dicki derivativesastd

first to b iated. wWith a.carrier | ecule. .Alternatijvely, fragments
of anti bodﬁggﬁ%g‘?/ntﬁ%veﬁ@% a’ﬁ?@%“%@”k’a eﬁ&?&g’ﬁ&?@@?" ﬁfﬁ?ﬁé’ﬁ%?@ntst he present

i nvention extends to reconbi nant and synthetic antibodies and to anti body

hybrids. A "synthetic anti bodg" is considered herein to include
For'example, AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 and their

derivatives can be used to screen for naturally occurring antibodies to AGT-109, AGT-
15 407, AGT-408, AGT-409, AGT-601 and AGT-204 which may occur in certain
autoimmune diseases or where cell death is occurring. These may occur, for example, in
some autoimmune diseases. Alternatively, specific antibodies can be used to screen for
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204. Techniques for such
assays are well known in the art and include, for example, sandwich assays and ELISA.
20
Antibodies to AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 of the
present invention may be monoclonal or polyclonal and may be selected from naturally
occurring antibodies to the AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT-204 or may be specifically raised to the AGT-109, AGT-407, AGT-408, AGT-409,
25 AGT-601 and AGT-204 or their derivatives. In the case of the latter, the AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and AGT-204 protein may need first to be associated
with a carrier molecule. Alternatively, fragments of antibodies may be used such as Fab
fragments. Furthermore, the present invention extends to recombinant and synthetic
antibodies and to antibody hybrids. A “synthetic antibody” is considered herein to include
30 fragments and hybrids of antibodies. The antibodies of this aspect of the present invention



30 fragnments and hybrids of antibodies. The antibodies of this aspect of
the present invention WO 03/018823 PCT/ AU02/ 01173 -48 are particularly
useful fowoiogiowsses her apy and nay al so be used as a di agno®CiraAutoemoil7er as a
means for purifying AGI-109, AGI-407, AGTI-408, AGT-409, AGrI-601 and
AGT-204. For exanple, specific antibodies can be used to screen for
AGT- 109, AGT-407, AGTI-408, 5 AGTI-409, AGTI-601 and AGT-204 proteins. The
| atter would be inportant, for exanple, as a neans for screening for

| evel s of AGT-109, AGT-407, AGT-408, AGF-4#09, AGT- 601 and AGT-204 in a
cell extract or other biological fluid or purifying AGI-109, AGT- 407,
AGT- 408, AGT-409, AGT-601 and AGT-204 nade by reconbi nant neans from

cul ture supee pattiantarlf/lusefil fof éahminothempy and hhag alsvdRyised ant dinghadtirdoblasreisa

are known in th 10. art inc e, far_ examl sandwi ch assays and
ELISA It {BSYRdR w@@gﬁﬁﬁé 08+ Jx{ﬁﬂ}zgmi, %@ﬁﬂ%rﬁ&"ﬁ%cﬁ@&é%@s&%r@4-
anti bodi es (nonocl onal, polyclonal or fragnents of antibodies) directed to
the first nentioned anti bodi es di scussed above. Both the first and second

ant i bodi es ¥aiywxpaplesepecific attibedics cam ssay $o sorean for PSFHT-189,0AGTbTy AGE408

ot body’ adEOME A B! ALF SRR Pitieias aThe Ble wouly e emoree o ragote
regi on of AGk ks fohGlredhing HCTvERSS AGT-1HB9 A AEH0P0ACENSLAGEAD0, E@IE

pol ycl onal and nonocl onal antibodies are obtai nabl e by T muni zati on” wit
the 20 enAMeandrAGToi04iin serll eittabieor athgrebiplogicel fliidab mirifping | AGTHIO8S AGHTS .

The met hods,gf gk Nisegr hat h, Eypes of e well known.in the art.
Pol ycl onal 4502f 2 (gf%@?’eégﬁ p?@%’e‘?%ﬂﬁﬁbmd g&gﬁ;@.{i J’P‘\fl%eé’% rﬁ%ﬁ’ﬁhl?a%r%fﬂ’rse%"%y
i nj ection afiltaresquptmbtant faiioTaétolduca Morab aygapbc@ﬂ%nﬁlfa{e@q{éré&ﬁ aPd TR A the
AGT- 109, AGT-407, AGT-408, AGT-409, AGT-601 and AGTI-204, or antigenic

parts tHer dokanddinelpde dorryagwie sndvach avseysandRlISAand i sol ating specific
sera by 25 any of the known i mmunoadsorbent techniques. Although anti bodies
produced by this nethod are utilizable in virtually any type of

i Munoassayl it héthimtle goperd this inesstion! Rviicheld Hgcausd ahtibdiResP@h& ik,
het er ogenei t he_product, The use_ of nonoclonal antibodies In an

f
i MuNnoass ayoil}@?%lgi 91 @eﬂtg?r}t? 05@@%b@ﬂ}e§}jd15@§eéht§éh@ﬁrst mentioned antibodies discussed

above. Both the first and second antibodies may be used in detection assays or a first

15  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-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204.

Both polyclonal and monoclonal antibodies are obtainable by immunization with the
20 enzyme or protein and either type is utilizable for immunoassays. The methods of
obtaining both types of sera are well known in the art. Polyclonal sera are less preferred
but are relatively easily prepared by injection of a suitable laboratory animal with an
effective amount of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204,
or antigenic parts thereof, collecting serum from the animal, and isolating specific sera by
25 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
30  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



30 the ability to produce themin |arge quantities and the honogeneity of

the product. The preparation of hybridoma cell |ines for nonocl onal
ant i body woodocssedn derived by fusing WO 03/018823 PCT/ AURRITXIDZAB117349 an
immortal cell line and | ynphocytes sensitized agai nst the i munogenic

preparation can be done by techniques which are well known to those who
are skilled in the art. (See, for exanple, Douillard and Hof f man, Basic
Facts about Hybridomas, in Conpendium of Immunology Vol. |1, ed. by
Schwartz, 1981; Kohler and M Istein, Natu#®-256: 495-499, 5 1975; Kohler
and M| stein, European Journal of Immunology 6: 511-519, 1976). Anot her
aspect of the present invention contenplates a nethod for detecting

AGT- 109,  AGTirdfrtalAGH-14R%nd ABTpKAtes AT BN agichsAGT iRAnSEerdc H@Emﬁsﬁ ¥ OF
honol og thﬁrﬁof i n a_ bi ol ogj cal sanfle froma subject, sard nethod

conpri sing BOAPEECRY trghuignes whichiam wll kapwa dahase witionara skidled i epyars {84, fot

for AGT-109 5 4B EnilAGT = 409 - - 204 t hei,r

anti geni ¢ oA v anLltay ﬁf)%%%gs %’o]rggséc ﬁ%% %D(r% t%@ﬁ’er@%g Snllt {ogwendmum of
suf fici ent fonumiennPobiltal. byrSvhwartd, 19830 Kidle cindngilseing Mamel 296: 495999,

pr esence_of e | ex_|.s. i.ndjcative of the presence of AGT-109, AGI-407,
AGT- 15 208%@@%8@%&#?% aPegeTosuw! oftimsunplegi6:Pdy-18, ENt i t at ed or
sem - quantitated to determ ne a propensity to devel op obesity or other

conditions or to nonitor a therapeutic regimum The presence of AGTI-109,
AGT- 407, AGWdide; asheTt ddthe phGEns Oiventioh AGTeRplhtayry medbdbfor aleoting iAEEJ0HN a

ange of i rgioAs aCTeiniARLeod AGh Pl dRorss-28h Bet deeiy rebemeinze
to U.S.  Panerbf Np3. biblodidl 94dpledadat 2 e&pgaiéa%étg%@%grsn ;n'grglgg on%:gﬁgtéﬁiﬁe’

includes both single- site and two-site or "san
non- conp@t iltlpméw@gmgzle adthyol antihedy specifie fot AGAT-1 09 G T AORPAGTLI08 ATGTdONg

assays. The assa 0, ncl ude direct bi.nding of a 25 | abelled antibody
to a target&éga%ﬁm%%%gggg%%goﬁ “éWBﬁ&nPﬁsﬂwﬁgﬁgdgéPaﬁmaﬁ OF GritfBf Py yBee
assays. A ruontitionsbuffieRit R h@Bmplix tb Trms aRd WMeacaLaAY s4ifehmbike exist, and
all are intended to be enconpassed
The presence of the complex is indicative of the presence of AGT-109, AGT-407, AGT-
15 408, AGT-409, AGT-601 and AGT-204. 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-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 may
20  be accomplished in a number of ways such as by Western blotting and ELISA procedures.
A 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

25 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
30  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



by the present invention. Briefly, in a typical forward assay, an

unl abel l ed antibody is 30 i movbilized on a solid substrate and the sanple
to be teswedsbissaght into contact with the bound nol ecul @eCTAtoe011E3

sui tabl e period of incubation, for a period of time sufficient to WD

03/ 018823 PCT/ AU02/ 01173 -50 allow formati on of an anti body- AGT- 109,

AGT- 407, AGT-408, AGTI-409, AGI-601 and AGT-204 conplex, a second anti body
SpeCIfIC to the AGT-109, AGT-407, AGI-408, AGT-409, AGT-601 and AGT- 204,

| abelled with a reporter nDIecuIe capablfﬁQﬁ produci ng a detectable
signal, is then added and incubated, allowing tine sufficient for the
fornation 5 of another conpl ex of antibody AGT- 109, AGT-407, AGT-408,

AGT- 409, AGIid0forantion AGIn 204bdBhaGITEHRMGDAdY, A BTYA0L) We@ ABregoiadnd S
washed away, and the presence o] AGT- 109, AGT-407, AGI-408, AGT- 409,

AGT- 601 andASERPogompl eae@eﬁemdean@gpdymeﬁ@a@u @ﬁ AETAL0H, hGT- Wod%ﬁ%&o&y
the report AG’TDA(%EE&(‘PF-@P%& ﬁ?ﬁl—?(% ”?&éllgd gl qu ortd t'ﬁ?t%l%%ﬁ%l:ap%Ble ar| n%

observation of t vi si bl e signal,
with a conta dét_e@tabip lseznalp i theim bdxgadkaazdmmtﬁ»mmla)\ﬁhg 73115 @lﬁﬁm&i@trfbﬁﬂie(ibﬁnaibnt he

| ud I whi_ch t I
R et R T T AT S e el o
h |1 or
Vari ot Hong AG AR hpARhbOdY. 10EPunBlq SRl Bl ayaDradihD 9 ABicB "

i nvention, AGd- HEﬁp&@Tf@%ﬁGWOBhA{@T}MW cCAGTa6M AGT- AQY;204GE- d&%mnlﬁé% by
AGT- 408, AGI-409, Al nd AGT- 204 i ncl udi n el | tract, tissue biopsy
or possi bl SE%’P@?H Gl:eﬂ Figha I’I‘I?é%%eglzb%elﬁer é‘?ﬂogﬁ%%“ﬁ ﬂﬁ Eesylts may; ejthen e I
respiratory, e r I I e
Comr | oi ng. by ee.. By SRR RS Eior 0F 1t ZII@%’“?%*%%?W%%%%% i
super nal@ntconiparidg suttha asntfqlcsmn@h:@nﬁalmugﬂmpwn ambu]itseofshﬂplt&h Sfaribtores drsthe

col 1 it osb, TSBTGaaPsRRPES Srmblincity gt rmiih B sRaY e Janeied Bpivocy

pol ypr opy! efte addeaaimeRircdusty BRPOE bouf@intR Ay MThdRE técﬁﬁiaiues* a&%h@lslmo’%@ﬁgsthose
discs or mcroplates, or any other surface suitable Tor conducting a

i munoas s ayskilisden hanert.rigelpding eo asnerr eriatpns asrvilinbd readilsheppardnt. dndcgedamal ly
consi st of W R llnleg'éﬁ't qg%nﬁ&‘f,a&lg %tmglebfs r%)Clille Nonih II?I tsclzo% a11|1¥5;§? 31%5 bl&?igl’ 407,

15 AGT-408, AGT-409, AGT-601 and AGT-204 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.

20 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 or 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,

25  the polymer-antibody complex to the solid surface which is then 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

30 period, the antibody subunit solid phase is washed and dried and incubated with a second
antibody specific for a portion of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and



25 the pol yner-anti body conmplex to the solid surface which is then washed
in preparation for the test sanple. An aliquot of the sanple to be tested
is then aaoed/o18823 he solid phase conplex and incubated f@®cTaAypenivs of
time sufficient (e.g. 2-40 m nutes or overnight if nore convenient) and
under suitable conditions (e.g. fromroomtenperature to about 37C) to
al | ow bi ndi ng of any subunit present in the antibody. Follow ng the
i ncubation 30 period, the antibody subunit solid phase is washed and dri ed
and incubated with a second antibody sme%Tic for a portion of AGT-109,
AGT- 407, AGT-408, AGI-409, AGI-601 and WO 03/018823 PCT/ AU02/ 01173 -51
AGT- 204. The second antibody is |linked to a reporter nolecule which is used
t o i ndi cat eAGTh204iTihdisagpndf antihedys isclorkdd amtirbmdter ntold@le #A%h iAGEedd indicate
AGT- 408, Al 409 601 | ternatjve nethod inval ves
i mobi | i zi n Hié’a?‘qgrté? S%P&ém@g’ufﬁ%ie?ﬁ? o‘}»‘g&"@é{i AGHI% AGHAY.HAHT- 601
exposi ng trghdgnymgdﬁ zed target to specific antibody which may or may not
be labelled with a reporter nolecul e. Depending on the anmount of target
and the strength of the reporter nolecul e signal, a bound target may be
irect ellin ively, a second

det ect abLe th ti bod terna
abel | 6a° arik} BUGPATTRRPPT Bl Hetobiigind e t%gﬁén?@ S -tbe bipi i swapie
target-firsindambn @Q%éufgoﬂl‘i@hﬁffnc;bﬂﬁe@ rtﬁPg@t ‘anffpgéi&icfdnﬁ%dﬁm dnodyy 8¢ fiﬁgqlot be

anti body tertiary onpl e he conpl ex is detected by the S|gna
by the r epdﬁb@kdﬁw}e& mﬂ@rteswolwim Mepending ev dheimeagntusfddrgeh an&rehemuenghtof

specificati ec ich, Db S C C i des
an anal yti C§P F?Oﬁgg%[%?efw%b% Si ;‘ﬁa ﬁ&ﬂﬁ&%"r@ﬁﬁ’% tef‘tﬁgleg;é't (ﬁf:etc @15?%115 V@ ihe
anti gen- bOLHihﬁba@}t Iﬁhfbﬂﬂ{atw@@t @@édoﬁﬂ ldpeledntot, %e&ﬂ@lté flﬁtﬂryteanﬁﬁody is exposed
quantitative. cormonly used reporter nolecules in this type of

assay at@ éPt]H%?af&eﬁn%yﬁ%tlbﬁYM%ﬁoe@ﬂn@rtaﬁgﬁﬂﬁ@m entibady- S@mndaalmbn@' tertiary
mol ecul es (donﬁﬂe){ ﬂb%bﬁgf&qgag’te&&ﬁef ﬁl%rﬁ lﬁ{%mlzf é%ytt%enfehg U| e%lﬁ(&ﬂl n the case

of an enzyne rnnin &nt i body,
20 generally by means of glutaraldehyde or perlodate As will be readily
recogni zed, , however wi.de variety of different conjugation technique

exi st cPhY arFBOIFeéé’a‘?lP‘iPl%lv%ﬁ LB I‘féthﬁd’rﬁsﬁ%t SPERIfIcAERR, iy P B, mTeetHe Mhjc bEd
enzymes i ”Ci{sLt‘ilx%mti@'I AR A )i B AR BiC a1 PGP H10 §(1'ggﬁsv9hlch allows the detection

15  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,
20  generally by means of glutaraldehyde or periodate. As will be readily recognized, however,
a wide variety of different conjugation techniques exist, which are readily available to the
skilled artisan. Commonly used enzymes include horseradish peroxidase, glucose oxidase,
B-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
25 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
30  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



13- gal act osi dase and al kal i ne phosphat ase, anongst others. The substrates
to be used with the specific enzynmes are generally chosen for the

product i owp oappess2hydr ol ysis by the 25 correspondi ng enzynm@CTofU0/0tEs ect abl e
col our change. Exanpl es of suitable enzymes include al kaline phosphatase
and peroxidase. It is also possible to enploy fluorogenic substrates,
which yield a fluorescent product rather than the chronbgeni c substrates
noted above. In all cases, the enzynme-labelled antibody is added to the
first antibody hapten conplex, allowed t¥bind, and then the excess
reagent is washed away. A solution 30 containing the appropriate substrate
is then added to the conplex of antibody-antigen- antibody. The substrate

will react widlitativieevisal yigeal] whichdndyobe faethsieqanttagsil hMy,spadﬂdﬁn&oiheﬂQally,
03/ 018823 PCT/.AU02/ (()il(il?giB -52 qualitative V{aj?:ﬁal signal, whic rraX“be
further qualft$¥agLid Bﬁloﬁf a‘esag%‘%‘,‘t"m BrEtich Eesipyesent 1y the sample ANEAPCEET on
of the anmupblfichaRoesktiMakch viasr Qélfﬁg%]ﬁiiiﬁ:ﬂiohnﬁ'. ARBRIG: oﬁhgg{hﬁﬁ%ﬁ&? ]';such as

g i nhi ron o

nol ecul e” al so extends to use of cel utination or in

aggl ut i nat i ®d bdeashcedls ondagex btadsdinddhd Bkeon | at ex beads, and the like. 5
Alternatgly, fl uorescent compounds, such as fluorescein and rhodam ne, may
be chenically coupled to anti bodies without altering their binding

capaci ty. \Aesamatly,Vausscddy ddnhpbindat ket Wt Bubiegtiin OfnP rH@(FefniliﬁH,l FHhay be
wavel engt h, the fluorochroneilabelled antibody absorbs the I'ight" energy,
i nduci ng a Yeatieallyconpladttgisintibedies withbet altstipg uheir bindidgovapdcity Where attiabeain

of the Ii r isthc. col our visually detectable w.t | i.gh

m crosco pg hﬁy ﬂsﬁn@%&@ e‘%ﬁ’ i{ghf ﬂ%a P FJS](% PjéJag BN Ftéfl%%emeefﬁz'méﬂ%r%& ahei\eg Iap%‘g%{i’ to
bind to theatsbibstthanighbedyrgyhaducing Coemtel cNitaBlityas hhd dadlbdud NesRbe wd
reagent, the remaining tertrary conplex is then exposed to the light o

t he app ¢ Bp ][‘?r’é’tg%m&v&@ hedight Bt 2 vhazagtprigiiceoolan ?’éSU@BE ép‘f\ftef@blei\mgi @éilgb‘smﬁdgescope.
. | ) )
D are. bor tiy B HeOBRA O aub b o IR, 8 BB RN LR o 7héy g SRBREFT e

for the prespten comglihinod\fidrovshiap ofthbanbsg@atignt, 1B RIS e t&HER Rnplex is
radi oi sot opﬁ, chem | um rhes<r‘,ent or  biolum nescent nol ecul es, may al so be
enpl oyed. then exposed to the light of the appropriate wavelength. The fluorescence observed
indicates the presence of the hapten of interest. Immunofluorescence and EIA techniques

15 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
20 detect AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or their

derivatives.
The assays of the present invention may also extend to measuring AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409,

25 AGT-601 and AGT-204 in association with 0b or leptin.

The present invention is further described by the following non-limiting Examples.



The present invention also contenpl ates genetic assays such as involving
PCR analysis to 20 detect AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
AGT- 204 owotohmi18s23 deri vati ves. The assays of the present ipeTatiozon7say al so
extend to neasuring AGT-109, AGT-407, AGI-408, AGTI-409, AGTI-601 and

AGT- 204 or AGT-109, AGT-407, AGT-408, AGI-409, 25 AGI-601 and AGT-204 in
association with ob or leptin. The present invention is further described
by the followi ng non-limting Exanples. W) 03/018823 PCT/ AU02/ 01173 -53
EXAMPLE | Partial sequence of Psanmonys obesus AGT- 109 AGT- 109 was
identified using differential display PCR of hypothal amus cDNA from 5

di abeti ¢ and non-di abetic Psamonys obesus. The partial nucl eotide sequence

is as follows:- 10 EXAMPLE 1
CAGAATTTAGCAAGACAGTGGTGTAACTGTGCCTTTTTAGAATCTTCTGCAAAGT CAAAGA
TCAACGTTAATGAGGTCACTTTT %@G{‘AWMKWMWAWGA

TATTTTATGATCTGGT CAGACAGATAAATAGAAAAACACCAGTG [ SEQ | D NO 1] EXAWMPLE 2 15
AGT- 109 gene expression Gene expression studies using real-tinme PCR

(RT- PCR) sh&@ddl@hwenre ideifiedsusimg diffeential dlisflar QRe of mypGhHalbffis (eD¥A from
expression i.n the fast A.a B anim) s conpared to the fed control
an!omal s %G%gtbetl,&aﬁlgélf)ﬂ'g??be@z)gﬂ”’ﬁoﬁ%? 85 but no difference in the C
animals 20 (p=0.19; Figure 1). There was no significant difference between
Goup A B and Caninals_ in the fed or fasted state. Wen data fromall
ani mal s wer Brgisstiad ducleptideseghencg ispgfellbiveant i ncrease in AGT- 109
expression in fasted aninmals conpared to fed (p<0.001; Figure 2). There
were no significant correl ati ons between AGT-109 expression and insulin,
body weight, bauiyTrztctosceirasnsmThRyvEicsArdNTeRctdreTRXIesCABh MBS ctepeat ed,
hypot hat@ni ¢ CAGAATTTAGCAAGACAGTGGTGTAACTGTGCCTTTTTAGAATCTTCTGCARAGTCAAAGA

TCAACGTTAATGAGGTCACTTTTCACAACTATGCTTATAGACTCTTATTTTAAATACCTGA
TATTTTATGATCTGATCAGACAGATAAATAGAAAAACACCAGTG [SEQ ID NO:1}

EXAMPLE 2
15 AGT-109 gene expression

Gene expression studies using real-time PCR (RT-PCR) showed there was a significant
difference in AGT-109 gene expression in the fasted A and B animals compared to the fed
control animals (Group A p<0.001; Group B p=0.018) but no difference in the C animals

20 (p=0.19; Figure 1). There was no significant difference between Group A, B and C animals
in the fed or fasted state. When data from all animals were pooled, there was a significant
increase in AGT-109 expression in fasted animals compared to fed (p<0.001; Figure 2).
There were no significant correlations between AGT-109 expression and insulin, body
weight, body fat or glucose levels. When the experiment was repeated, hypothalamic

25 AGT-109 expression was not significantly different in two-week energy restricted Group
A, B or C animals, or between all controls and all restricted animals. In control animals,
AGT-109 expression in Group A animals was significantly higher than expression in
Group C control animals (p=0.008), and tended to be higher than control Group B animals
(p=0.07) (Figure 3). '

30
In control animals, there was also a negative association between AGT-109 expression and

percent body fat (p<0.05) and pre-insulin concentrations (p=0.026). With all animals



25 AGT- 109 expression was not significantly different in two-week energy
restricted Goup A Bor Canimls, or between all controls and all
restrict esOanionssks. In control animals, AGT-109 expressi ®@QTIAUIGOOIRp A
animals was significantly higher than expression in Goup C control
animals (p=0.008), and tended to be higher than control G oup B animals
(p=0.07) (Figure 3). 30 In control animals, there was al so a negative
associ ati on between AGT-109 expression and percent body fat (p<0.05) and
pre-insulin concentrations (p=0.026). Wt -al | animal's WO 03/018823

PCT/ AU02/ 01173 -54 conbi ned, there was a significant negative association
bet ween AGT- 109 expression and preglucose (p=0.037) and a trend for a
negati ve asmodiived, drerevivtal apsigiifisant inegdthetis@e)ation BHAMRNEA G T51 08GH:pleRiogeind

honol ogy Significant hes ysi BLAST .(versi.on 2.2 1 [Apr-13-2001]) with
Genbank nr &ﬁ@“cﬁﬁ&f&%ﬁﬁagﬁngﬁ%\%@%ﬂ § 2saperatiorowidh RFRSUYB IR THOIDF ogy

w th human RAP1A (Accession Nunmber AL049557), a nenber of the ras oncogene
famly. AGI-109 shares 10 simlar honology to the bovine ras p21-1ike GIP
bi ndi ng protein (95% . Ras oncogenes BXAMBILEGi t ousl y expressed,

evol uti 0é1ari | y-conserved nol ecul ar, Z,\g ches th?t coupl e extracel | ul ar
signals To various cellular respdh@Zz o?lﬁeflﬁﬁa’ﬂﬁ %¥ al., Cell 56: 77- 84,
1989). Ras oncogenes encode proteins that are anal agous to nor nal

G proteins except 15 that an am no acid substitution results in continuous

act i vat i on Ygnifisent cpaghes pung BEANYD(edrpion 2Thé [BpprlSt2H0hd wish f@ddbynlbinndindnd
hydr ol yze P , at,i { i.rs i Pase.activit
thus inter gé; r Séts B@\AE?%S%{ hsggﬁg(ri %%t &@F—lgﬁﬁ‘ﬁ?@ hgﬁz’s h?m Y AWS afnérgan ngpPA

appr oxi mat Agc&Simaimberasl M958@)td fgmbkit 6f tHaGas b@bﬁ@ farhid® RGOt IONhakBOS
et al., Nat, Rev. W©£bdl. Cell Biol. 2&5): 369-377, 2001). 20 Rapt (al so
known atl Kredar herpslogy terfhe bxipomas p2d-ike ST bisding prefeim (9§%)of Ras and

Ras oncogenes are ubiquitously expressed, evolutionarily-conserved molecular switches
that couple extracellular signals to various cellular responses (Kitayama et al., Cell 56: 77-
84, 1989). Ras oncogenes encode proteins that are analagous to normal G-proteins except

15  that an amino acid substitution results in continuous activation of the counterfeit G-protein.
The G-proteins normally bind and hydrolyze GTP, however, the mutation impairs their
GTPase activity and thus interferes with the normal shut-off mechanism. RAP1A shares
approximately 50% amino acid identity with the classical ras proteins (Bos et al., Nat. Rev.
Mol. Cell Biol. 2(5): 369-377, 2001).

20
Rapl (also known as KREV1, KREV-1 and SMGP21) is the closest relative of Ras and
may regulate Ras-mediated signalling. The most striking difference between the RAP and
ras proteins is at amino acid 61, which is glutamine in ras and threonine in RAP protein
(Kitayama et al., 1989, supra). RAP1A has been mapped to chromosome 1p13.3 and there

25 is a pseudogene (KREV1P) at 14q24.3 (Takai et al., Cytogenet. Cell Genet. 63: 59-61,
1993).

RAPIA has been identified as being cytoplasmic and belonging to the rap sub-family. It is
thought to be a GTPase (displaying enzymic activity that hydrolyzes GTP to GDP and
30  orthophosphate) and involved in cell cycle control and signal transduction pathways. Rap1

is activated by extracellular signals through several regulatory proteins. It may function in



may regul ate Ras-nedi ated signalling. The nost striking difference between
the RAP and ras proteins is at amno acid 61, which is glutamne in ras
and t hr eowora/01882RAP protein (Kitayama et al., 1989, supP&I/AURARLAX3 has
been mapped to chronosone | pl 3.3 and there 25 is a pseudogene (KREVIP) at
14924.3 (Takai et al., Cytogenet. Cell Cenet. 63: 59-61, 1993). RAPlA has
been identified as being cytoplasm c and belonging to the rap sub-famly.
It is thought to be a GIPase (displaying enzym c activity that hydrolyzes
GIP to GDP and 30 orthophosphate) and Yol ved in cell cycle control and
signal transduction pathways. Rapl is activated by extracellular signals

t hrough several regulatory proteins. It may function in WO 03/018823

PCT/ AU02/ 0 livigse proResiby edrfpingd fioae ssealatian gifngrofvtlo imdudiffemniiationofo gecsettan, and
differentiation to secretlon . integrin- nedlatﬁd cell hesi on and

mor phogenedntsgimaieditedygell a dherian alEUBP rpRogaeyis (Bes dtra? el SRI@) been
identified in the RAPLA prote| n, including Ras famly, Rab 5 subfamly of

smal | GTPases, Ras subfamily of RAS small GIPases, Rho (Ras honol ogy)
subfam |y SevRab dbihkies Sirad bedaTRasificd anthe M(&agouem, anduding Ras dpmily, Rab

t | TCA bf |y
DSS0ci atid SPRATE oG bp<Fon s DR Do e gl 2] ehoes o (rarpreloey
Wod 9 1 Bingyhen
(Sci f) gg? 12: 4%15111?7gk R%(é@e Iﬁoﬁaﬁc@ﬁ%eszgd? ?aRhﬁé(ﬁarS%lg?ldn nuaggiﬁr@%?to?l@ 9(4):

496- 504, 19%8FfamilyanfematikKaERased.., EMBO J. 6(13): 4049-4053, 1987; Gllwitz
et al., Nature 306(5944): 704- 707, 1983), coupling receptor tyrosine
ki nases and G protein receptors to protein kinase cascades (Downward,

Curr. Opi n.1e0lomalRY hawt bién 4Ssoethtedl F9B; a Lh@ysbr &Uinctioh, ninclhidinge medicle
Dev. 8(1): 43-48, 1998; Wttinghofer and Pai, Trends Bi ochem %%16( 10):

382- 38 1efickise (WoothmangCetr. iol, 8(Ght RED-31G (19983)-aza308 .ahq Sre ochhl~ et
al., Nature 2 1 lo 5 45)04 1997,
686- 691, 19(%%) %’%6 423 7? ?%ﬁlﬁ{? rafnd%rlﬁll’g{ug?n C wéolﬂkﬁ)lzﬁz‘f e;lér% pof es
(R chards afaduck P&l EPHBET. 61(5@2@049 4(55432i9808%11w1&937al mzmasoaw%g;) olHem
121(5): 811-817, 1997; Lounsbury et al J. Biql. em
707, 1983) couphng receptor tyrosine kinases and G protfein receptors to protein kinase
cascades (Downward, Curr. Opin. Genet. Dev. 8(1): 49-54, 1998; Lloyd, Curr. Opin.
15  Genet. Dev. 8(1): 43-48, 1998; Wittinghofer and Pai, Trends Biochem. Sci. 16(10): 382-
387, 1991; .Schlichting et al, Nature 345(6273): 309-315, 1990; Pai et al, Nature
341(6239) 209-214 1989; Shih et al., Nature 287(5784): 686-691, 1980) and active
transport of proteins through nuclear pores (Richards et al, Science 276(5320): 1842-
1844, 1997; Yoneda, J. Biochem. 121(5): 811-817, 1997; Lounsbury et al., J. Biol. Chem.
20 271(51): 32834-32841, 1996; Koepp and Silver, Cell 87(1): 1-4, 1996; Scheffzek et al.,

Nature 374(6520): 378-381, 1995; Matsumoto and Beach, Cell 66(2): 347-360, 1991).

EXAMPLE 4
Partial sequence of Psammomys obesus AGT-407

25
AGT-407 was identified by Suppression Subtractive Hybridization (SSH) [also referred to
as Representational Difference Analysis (RDA)] of liver cDNA from diabetic and non-

diabetic Psammomys obesus.

30



20 271(51): 32834-32841, 1996; Koepp and Silver, Cell 87(1): 1-4, 1996;
Scheffzek et al., Nature 374(6520): 378-381, 1995; Matsunoto and Beach,
Cell 66(2W¥0 034788360, 1991). EXAMPLE 4 Partial sequence offCPsdmeomss obesus
AGT-407 25 AGT-407 was identified by Suppression Subtractive Hybridization
(SSH) [also referred to as .Representational Difference Analysis (RDA)] of
liver cDNA from di abetic and non- diabetic Psamonys obesus. 30 WD

03/ 018823 PCT/ AU02/ 01173 -56 The partial nucl eoti de sequence is as

fol | ows: - GAGEGATGNGGACAATGGECCTTTCCTTGTCATCTTTAAGT GACTGGTACAACACTTCTGTT
ATGAGAAAAGT GAAATTTTATGATGAAAACACAAGCCAGT GGTGGATGCCAGATACTGGAG 5
GAGCCAACATCCCAGCTCTGAATGAGCTGCTGTCTGTATGGAACATGGGGT TCAGT GACGG

CCTGTATGAA TR SSUHSCENMAEGA BEASIISIGET-AT TAT GCGT CGGGGT GCAGC
ATCGCCAGGTTTCCAGAAGATGGTGTTGTGATCACACAGACT TTCAAGGATCAAGGATTGG
AGGTCTTAAAACAAGAGACAGCAGT TGTTGAAAATGT TCCCATTTTGGGGCTTTATCAGAT

TCCAGCT GAAGGT AR GEEAT HCR R AT A AT CAAGT GEI GRAT RAGAGT THOGTT
CACAGACAGAAGGAC LehH AR E L ek h T AT GGERTOCTE EANGETACHTOGGEA T GEQCATACTNGAR |
EXAMPLE 55 AGT- 48¢c@eraTepreBsSicARTCAEETAGETd 0T ARESAATATGERATAEAGTEACCE

di stributed. NomeperaneeiedaCALKITGSREICCMRIANCATCACAEEEATTAGPEHRCEACH CC8FGni f i cant
di f f er ence bet weEACTIREH D%TC‘GE)G@G@%ZTGT% WGWT“‘ETH GAtTé’y‘%GA%‘E%d G oup
A fasted ani nal é*%’é%ﬁ%ﬁ?zfﬁ Tq E%?;% é% éﬁi @ @,_Led
(p=0. 014 and Béﬁ%AGACﬁ@A?éG@ECTGNTTT %ﬁGGA c 5’5’1‘%@8 PsufSRg found

bet ween"'Groups. - 2]

EXAMPLE 5
AGT-407 gene expression

15
AGT-407 was not normally distributed. Non-parametric (Kruskal-Wallis) tests indicated a
significant difference between Groups (p=0.036). Using Mann-Whitney, tests found Group
A fasted animals had significantly higher gene expression than C fed (p=0.014) and B fed
(p=0.029; Figure 4). No other differences were found between Groups.

20
Fasted animals had significantly higher AGT-407 expression (p=0.003) compared to fed
animals using Mann-Whitney (Figure 5).

EXAMPLE 6
25 AGT-407 gene homology

AGT-407 showed strong nucleotide homology to mouse site-1 protease, mouse and rat
subtilisin/kexin isozyme SKI-1 precursor and human membrane-bound transcription factor
protease, site 1 and KIAA0091 gene (BLASTN version 2.2.1 [Apr-13-2001]).
30

Site-1 protease is the same gene as SKI-1 and KTAA0091 and is also known as membrane-
bound transcription factor protease, site 1; site-1 protease (subtilisin-like, sterol-regulated,
cleaves sterol regulatory eclement binding proteins) and subtilisinkexin isozyme-1
preproprotein.

35



20 Fasted animals had significantly higher AGI-407 expression (p=0.003)
conpared to fed animals using Mann-Wiitney (Figure 5). EXAVPLE 6 25

AGT- 407 gaoasjsses ogy AGT-407 showed strong nucl eotide homwolrogyp2ool7aouse
site-1 protease, nouse and rat subtilisinikexin isozyme SKI-1 precursor
and human nenbrane-bound transcription factor protease, site 1 and _

KI AAO091 gene (BLASTN version 2.2.1 [Apr-13-2001]). 30 Site-1 protease is
the sane gene as SKI-1 and Kl AA0091 and is_al so known as nenbrane- bound
transcription factor protease, site 1; si#é=1 protease (subtilisin-like,
sterol -regul ated, cleaves sterol regulatory elenent binding proteins) and
subtilisin/kexin isozyne-1 preproprotein. 35 WO 03/018823 PCT/ AU02/ 01173

-57 Site-1 BitedlgastealeISPP) isn aubtilifibirblateldproteitiba IMRLLASD] Eé};@lat@ﬂly%%{ﬁélt-
sterol regu]at.or eleneq§- bjindi ng proteins (SREBPs) in the endoplasmc
recticul um *”Eﬁﬂ‘ﬁy PIgteiny {(SRERPYHE tg@leéﬁ%@asmlﬁdﬁf’%%ﬂdﬁ@@ndﬂ initiate the re}jease
transcripti I L4 o A RLART ) agpeat ;

pr ot easep( Slﬁ'E3 121- %ﬁégﬁﬁ%'ﬁee\gs% 'S gﬁ)ggﬁguﬁz\%ﬁﬁ\}rgd [ nBtt ?lglilﬁlrs?gglsgén%ﬁéf gg)ﬁ]‘%%%g‘f tAer
site-1 5 psasprdpeothess @iteet] proiEdPE alse immritedaire tiesrpestdsd bpr 64191 dfkr site-1
requiring proteol ytic release of the active portions which nove to the
nucl eus. S@@%ﬁs%ﬁaeg Afnscription-regul ating proteins that forma feedback
systemto adjust the expression of genes encoding the LDL receptor and 10

multiple enzynes in the cholesterol and fatty acid biosynthetic pat h\_/vays.
Wthin the Besgre SmEpprenaembedited protoisse reqtiting podteglgtie seleasobf el iactiviehe

chol esterol Losynt hesi s pat.hwa re I ng genes .such as. HMG CoA

synt hase, I-Wfﬁé%sz%rhécgh@togg 50 tﬁ? ﬁﬁ%&%%ﬁ)g@ng?@%‘mﬁﬁiﬁ!ﬂ@% (PAPigHs that

synthase, afoemtdielBAck syE1ORI toraljidh thef ptaksidfi ioft genes encoding the LDL receptor and
10 multiple enzymes in the cholesterol and faity acid biosynthetic pathways.

Within the nucleus, SREBPs activate transcription of genes involved in the cholesterol
biosynthesis pathway (regulating genes such as HMG CoA synthase, HMG CoA. reductase,
farnesyl diphosphate synthase, squalene synthase, and the LDL receptor) and fatty acid

15  biosynthesis (AcetylCoA carboxylase (ACC), fatty acid synthase (FAS), stearoylCoA
desaturase-1 (SCD)).

Cells that lack mature SREBPs have near-complete block of cholesterol synthesis and LDL
receptor activity and rates of fatty acid synthesis reduced by 50%. Animals that over-
20  express the SREBP1a isoform overproduce cholesterol and fatty acids and have increased
liver size due to increased triglycerides (TG) and cholesterol esters. However, plasma
cholesterol and TG are reduced, possibly due to increased LDL receptor activity in the

liver. Kim et al. 1998 have shown that leptin appears to be an SREBP-responsive gene.

25 Human site-1 protease is located on chromosome 16 and has been mapped to the interval
16q24. This gene is more than 60 kb long and contains 23 exons and 22 introns. Its
transcription-initiation site within exon 1 is separate from the initiation codon in exon 2.
Analysis of the exon/introns structure revealed that the S1P gene consists of a mosaic of
functional units: exon 1 encodes the 5’ non-translated region; exon 2 encodes the amino-

30 teminal signal sequence; and exons 2 and 3 encode the pre-peptide sequence that is

released when S1P is self-activated by intramolecular cleavage. Exons 5-10 encode the



15 bi osynt hesis (Acetyl CoA carboxylase (ACC), fatty acid synthase (FAS),

st earoyl CoA desaturase-1 (SCD)). Cells that |ack mature SREBPs have

near - conpwetod/odsex k of chol esterol synthesis and LDL receproyvoaoti7gity and
rates of fatty acid synthesis reduced by 50% Aninmals that over- 20 express
the SREBP 1 a isoform overproduce chol esterol and fatty acids and have
increased |liver size due to increased triglycerides (TG and chol esterol
esters. However, plasma cholesterol and TG are reduced, possibly due to

i ncreased LDL receptor activity in the “PBver. Kimet al. 1998 have shown
that |l eptin appears to be an SREBP-responsive gene. 25 Human site-1
protease is | ocated on chronosone 16 and has been mapped to the interval
16924. Thi subghsnhemobrgy ddanin6heckisatyolfig enadytionctving 26 exwmn?3 amdo®? the
introns. Its transcriptjon-jinitjation, si wi t hin _exon | S. Separate f.rom
the initi atfOSMEBRERS] 1981000 ANk &1 4 26 f%éa)eﬁﬁvﬁen% pists e, genpc
reveal ed t%@p@ ShEness s§pPReisSts of a nosaic of functional units: exon
1 encodes thec ' %on-transﬁat gédhregi on; exon 2 encodes the am no 30 tem nal
si gnal sequence; and exons 2 and 3 encode the pre-peptide sequence that is
rel eased n SIP.is self activated hy in | ecul ar cl eavage. Exons 5-10
encode. the U B e Hren ng enEoly Gl BRR ST PGS G TErn T
necessary fQbpgArEp1 Casar&‘eglloaél S an@ P LHRB. PrSiDe S8 fredsish of thaBIPRER AR

region. (Nakajima et al., 00, supra). Figure 6 depicts the genomc
structure dfe tnder themantrsl afFSYERE-1, B KEfreegletar ol thepaxprassien of ggiasresseatiabior
highly G C-.rich rﬁgbo% cqnltéqi ning a binding site for ADD /SREBP-1 as wel |l
as Spl and v eyfl PIGHIEP Y 5 R expression of the S1P gene nay be under
the control of SREBP-1, a key regulator of the expression of genes
essential for intracellular Iipid nmetabolism 10 Shown in Figure 7 is the
rel at i oH&hiShopetipdidgire X dhtherglanenshin batwegitexonpeganiassion gadriingoral domams of
transl ati ongpniytiati on : TG) i Le i ir | atii.on
st op codon SIEreARESp AERTor 65k A TR R i off i SRRy B
processi ng (TG4, isSresedt g akon D80 Wpweed afivst indieaieeS Iy phestdi@kite; SS, signal

sequence; TM, transmembrane domain.

15 EXAMPLE 7

Partial sequence of Psammomys obesus AGT-408

AGT-408 was identified by SSH (RDA) of liver cDNA from diabetic and non-diabetic
Psammomys obesus.
20

The partial nucleotide sequence is as follows:-

CCGCCCGGEGCAGGACTTGAGNCCACCCCTGTAGATCTGGCTTCTATTTCTCCAGCTATTGC
NGTCCTCAAGTAAAGGTCTGCAGCTAGCAGGCAGGTATAAACCAGCCATTAAGTCTTGGCA
25 GATACCNCACTGTGGGTGTTAGATCTAGATCATTAAAATATTGGTAAARAGTGATCTATCA
TGAGATTAAGCTTCCTAAAGAAGAAAGTAGCTATATANCAAGAGTCTATTAGAAGAAAGTA
GAGGAGCTGCTGAGTAAAAATCCAGCTCGTATTAAGGCAAGGAACTGGAATATTGCAAAAGG
ATACACCTCCATCTCTGAGTTTGTTTTAGATGGAAAAAGTGGAGTGGGAGTGGAAAGCTCT
TTAAGGTCAGATCTTTGATAGATGATGCTCTGCATAGACATTGGTGCTGTAGAACTTAATC
30 AAATTGGAGCATGCATGGGCATTACCTGGGGTTCTCGTTAAACTTCTTITGTTATCATGAAR
TTCTGGGCTGGGACACAAAGCGAAGCATTTGAGAAAGCTCTGCTGCGNCTAATGCCACTTTG
AGTTGTAAGAACCTCCTAGAATGTCAGGAGGACAAGETGCCAGAAGCATATGCACTAANCT
CAATATGAAGATAAGGTANGGCGACTANAAAGGGATTCANAT [SEQ ID NO:3]



15 EXAMPLE 7 Partial sequence of Psasnfnoinys obesus AGI--408 AGT-408 was
identified by SSH (RDA) of liver cDNA from di abetic and non-di abetic
Psamonmyswolasiss23 20 The partial nucl eotide sequence i s a®Cciroltuoomst73
CCGCCCGGEECAGGACT TGAGNCCACCCCTGTAGATCTGECTTCTATTTCTCCAGCTATTGC
NGTCCTCAAGTAAAGGT CTGCAGCTAGCAGGCAGGT GTAAACCAGCCATTAAGTICTTGGCA 25
GATACCNCACTGTGGGTGT TAGATCTAGATCATTAAAATATTGGTAAAAAGT GATCTATCA
TGAGATTAAGCTTCCTAAAGAAGAAAGTAGCTATATANCAAGAGT CTATTAGAAGAAAGTA
GAGGAGCTGCTGAGT AAAAAT CCAGCT GT AT TAAGGCAAGEAACT GGAATATTGCAAAAGG
ATACACCTCCATCTCTGAGTTTGT TTTAGATGGAAAAAGT GGAGT GGGAGT GGAAAGCTCT
TTAAGGTCAGATCTTTGATAGATGATGCTCTGCATAGACATTGGTGCTGTAGAACTTAATC 30
AAATTGGAGCATGCATGGGCAT TACCT GGGGT TCTCEXIAMARTEIETTTGT TATCATGAAA
TTCTGGEGCTGCGACACAAAGGAAGCATTTGAGAAAGCT CTGCTGCGNCTAATGCCACTTTG
AGTTGTAAGAACCT CCT AGAAT GT CAGGAGGAG RACHATR & GARK XY AT GCACTAANCT
CAATATGAAGATAAGGTANGGGACTANAAAGGGATTCANAT [ SEQ I D NO 3] WD 03/018823

PCT/ AU02/ 01173 -59 EXAMPLE 8 AGT-408 gene expression AGI-408 was nornal |y
di stri but eAGDAOS Weas NGy disttibued. (B wop ANOY At with ahdu¥id post Imaoigpt Bupéd

imal's had_ signifi Ly | , i :
(P0- 008 darauf duleapipalbhahy R Car BN Sh e R oR e third CRP g QBB
significant =@.b65ge & V@I%ﬂﬂaxhl arRRLRlS-OVRILE GRIDI SIedrHdR guisensd) sigiERéMPLE

9 10 AGT-408 gen onol ogy The AGI-408 sequence did not show significant
honol ogy Wwidifferamet whengplbanimhks warb kpmbined (Figure 9).

EXAMPLE 9
10 AGT-408 gene homology

The AGT-408 sequence did not show significant homology with anything on the public
database (BLASTN version 2.2.1 [Apr-13-2001]).

15 EXAMPLE 10
Partial sequence of Psammomys obesus AGT-409

AGT-409was identified by SSH (also referred to as RDA) of liver cDNA from diabetic

and non-diabetic Psammomys obesus.
20

The partial nucleotide sequence is as follows:-

COTCACACCAGTTCTTTTCTTCATAATGGACCGCGATATAAAGCTTCTTGGCATCCCAGAAC

TTTCECATACAGCTCACAGATTTTCTTCTTCCTCATTTCTTTTTGTAGCT TAGCARGTCGA
25 TCTGCTTTCCGGECAAGTATGAAGCCCTTGATGGCAGGAAATGATCCATCTGETTTGGTAT

CATCCARAGTGATTGAAATTGGAGCTTCCTCATCTTCAATTAGCATGCAGCCACAATAGTC

CTTTTTCTTCCAGAAGGCTTCCTTGTAATACACCATGCACTTTATTACAGCACCCATTGET

AGACGCTEAATTAACTGGTTTCTCTCAGATEGGAAGCTCTGETTTARAAGTGGATCTTGGTAG

TOCAMAGCTGETGCCATCGCACTAATTACGTATTTGCACTCATAGTGGTCATGATTCAGTGT
30 CTCTACAATGAT [SEQ ID NO:4]



dat abase (BLASTN version 2.2.1 [Apr-13-2001]). 15 EXAWMPLE 10 Parti al
sequence of Psammonys obesus AGT-409 AGT-409was identified by SSH (al so
referred wo0a®1482») of |iver cDNA from di abetic and non- @cabgatozo11Psamonys
obesus. 20 The partial nucleotide sequence is as foll ows: -
CCTCACACCAGITCTTTTCTTCATAAT GGACCGGATATAAACGCTTCTTGGECATCCCAGAAC
TTTGGCATACAGCTCACAGATTTTCTTCTTCCTCATTTCTTTTTGTAGCTTAGCAAGTCGA 25
TCTGCTTTCCGGGCAAGTATGAAGCCCT TGATGGCAGGAAAT CATCCATCTGGT TTGGTAT
CATCCAAAGTGATTGAAATTGGAGCTTCCTCATCTTCAATT. TGCAGCCACAATAGTIC
CTTTTTCTTCCAGAAGGCTTCCTTGTAATACACCATGCACTTTATTACAGCACCCATTGGT
AGACGCTGAATTAACTGGT TTCTCTCAGATGGAAGCTCTGGT TTAAAGTGGATCTTGGTAG

TCAAAGCT GGTGGGATGGCACTAATTACGTATTTGCASX M. AETCATGATTCAGIGT 30
CTCTACAATGAT [SEQ I D NO 4] WD 03/ PCT/ AU02/.01173 -60 EXAMPLE 11
AGT- 409 gene expression AGI-409 V\gg'%%% n%elnlefx@‘feg‘f"r’?but ed. One way ANOVA
with a Ganes Howel| post hoc test 5 found G oup A fed ani mals had
significantl ression _than fasted G oup A (p=0.048)

hi gh . B
(p=0. 029) aﬁ@%ﬂl&%%s 832%@/?&%&‘[@@@@%@3/ féﬂOVAnWith@ééW@eﬁ@W@lhnwtégc fest
) ) Ualngy . .
st ed o e QGOUET B Winals 00N RR ity MASP boOOBEIRAARA Bt Bhup 4
AGT- 409 shoged.H8),0B dpral02Hadndde (Hretro24)gmirhals t(Rigureat0)ana independ om iamples e-

[ A ene (BLASTN version 2.2.1 r-13-2001]). MACA js al so
E)élc)\c,iﬁs gs amgqg/ggfgwegd rf]ed gmima s ha sggnit?cantly highe[rAgpene expressioll)than fasted animals

(p<0.001, Figure 11).

10 EXAMPLE 12
AGT-409 gene homology

AGT-409 showed strong nucleotide homology to the rat and human monoamine oxidase A
(MAOA) gene (BLASTN version 2.2.1 [Apr-13-2001T). MAOA is also known as amine
15 oxidase (flavin containing). The human MAOA gene is located on chromosome X and has

been mapped to the interval Xp11.4-11.3.

There are two monoamine oxidase isoforms, designated A and B, encoded by separate
genes (Kochersperger et al., J. Neurosci. Res. 16: 601-616, 1986; Lan et al., Genomics 4:
20 552-559, 1989). MAOA and MAOB are 70% homologous at the amino acid level. Both
enzymes are located in the outer mitochondrial membranewhere they catalyse the oxidative
deamination of biogenic amines (Brunner et al., Science 262: 578-580, 1993a). They are
found in most cell types including liver and brain (Schnaitman et al., J. Cell Biol. 32(3):
719-735, 1967).
25
MAOA knockout studies in mice showed that serotonin concentrations were increased up
to 9-fold, and serotonin-like immunoreactivity was present in catecholaminergic neurons in
pup brains. In pup and adult brains, norepinephrine concentrations were increased up to 2-
fold and cytoarchitectural changes were observed in the somatosensory cortex. Pup
30 behavioural alterations, including trembling, difficulty in righting and fearfulness, were

reversed by the serotonin synthesis inhibitor parachlorophenylalanine. Adults manifested a



15 oxi dase (flavin containing). The human MAQA gene is |ocated on
chronosone X and has been mapped to the interval Xpll.4-11.3. There are
t wo nonoawDmg/omssezlase i sof orns, designated A and B, encod@edTauozepasat e
genes (Kochersperger et al., J Neurosci. Res. 16: 601-616, 1986; Lan et
al ., Genonaics 4: 20 552-559, 1989). MAOQA and MAOB are 70% honol ogous at
the amno acid level. Both enzynes are located in the outer mtochondri al
nmenbranewhere they catalyse the oxidative  deanination of biogenic am nes
(Brunner et al., Science 262: 578-580, 19@13 They are found in nost cell
types including |liver and brain (Schnaitman et al., J. Cell Biol. 32(3):
719-735, 1967). 25 MAQA knockout studies in mce showed that serotonin
concent r at i disSnciebehavioorat ayedronp, induding cflnhancadclagmsemnnmnHialdﬁe(Cases et al.,

i pup and St HENEEITR DI NRERE - EONT ST bl b sl BBl o

2- fold andpgytoanehit est uoAab1EheREeSOBE:HS msefauaes Iraafeheprfea 85 QREO Byt
cortex. Pup 30 behavioural alterations, including trenmbling, difficulty in

righting anekagacd il thesssyI ARk knockeviestedies. by the serotonin synthesis
i nhi bi tor, parachl orophenyl al ani ne. Adults manifested a WD 03/018823
PCT/ AU02/501173 -61 distinct behavioural syndrone, including enhanced

aggr essi on MAOR! 188 He6R36E1i28d & chromSeonenXp 12851186 3inky 66al. 198bpn 25i1069-ar
results were denonstrated by Shih et al \ﬁi&]@nnu Rev. Neurosci. 22:

197-217, 19996, 1988k iderponsithtell Asstnaticnta) dNgstie riisappre Porisse anBIbMIiEREGPPife d

X114 p11. S @SB edbl S Kbt 31 L XRIRS i 5 Hes 6B g REA OO nEl SRS oF R
patients w fehtuNey bf eNG1i8 ediseas0ERBRINA nf il Ietaﬁ&hcnj qutislel Béhagiout,naideemal

regi on of Xp2l-pll, resulting in the absence of MACA gene. Sone of t he
f eat ur ed0of SGN@}?lr matigations dsripheral AP RRIved Ao R, A | eragiiyity tsegzures and

behavi our, Oélgtp}ba}lge SE& Rty mheaal {0 utaREE HPRENEA CAUELREIHE oINS BBEityPN:

not or hyper ac €i zures
and d1abetes related phenotypes were not examined in these patients.

Linkage analysis with a form of X-linked nondysmorphic mild mental retardation.
15 demonstrated a maximal multipoint lod score of 3.69 for linkage to MAOA at Xpl1.4-
p11.23 (Brunner et al., 1993a, supra). All affected males showed characteristic abnormal
behaviour, in particular aggression and sometimes violence. Other types of impulsive
behaviour included arson, attempted rape and exhibitionism. Attempted suicide was
reported in a single case. Results of urinalysis in three affected males indicated a marked
20 disturbance of monoamine metabolism. Platelet MAOB activity was normal. In a later
publication, Brunner et al. (Am. J. Hum. Genet. 52: 1032-1039, 1993b) reported that each
of five affected males had a point mutation in the eighth exon of the MAOA structural

gene, which changed a glutamine to a stop codon.

25 MAOA inhibitors are effective in the treatment of panic disorder. An association study
with a repeat polymorphism in the promoter of the MAOA gene has been significantly
associated with panic disorder (Deckert et al., Hum. Molec. Genet. §: 621-624, 1999).
Some studies have found a significant association between MAOA polymorphisms and
bipolar affective disorder (Lim et al., (Letter) Am. J. Hum. Genet. 54: 1122-1124, 1994;

30 Kawada et al., (Letter) Am. J. Hum. Genet. 56: 335-336, 1995), whereas others have not
(Nothen et al., (Letter) Am. J. Hum. Genet. 57: 975-977, 1995).



sl eep disturbance, are likely to be due to nutation in the MAQA or MAOB
genes. (oesity and diabetes rel ated phenotypes were not exam ned in these
pati ent s.wbhionk#sses anal ysis with a formof X-Iinked nondysmorptoe/om7sd
mental retardation. 15 denonstrated a mexinmal nultipoint |od score of 3.69
for linkage to MAOA at Xp 11.4- pll.23 (Brunner et al., 1993a, supra). Al
af fected nmal es showed characteristic abnormal behaviour, in particular
aggressi on and sonetines violence. O her %Xpes of inpul sive behaviour

i ncl uded arson, attenpted rape and exhi bit4onism Attenpted suicide was
reported in a single case. Results of urinalysis in three affected nal es

i ndi cated a marked 20 di sturbance of nonoam ne netabolism Platelet MACB
activity was nornal. In a later publication, Brunner et al. (Am J. Hum

Genet. 52: 1032-1039, 1993b t f fi f f .mal es had
& pol nt _mut B PG PrROie oo RO BRR QYA RRGRY BRI et Pedl oBRol
changed a glyjam '@Eréaﬁei?elété?pal.(}oﬂ%@hia% k&%(k)@hjd?i-%lglr, 81\/3%?% Blcf@sdd ¥eAOR

the treatnment "of panic _d| sor.der n association stu a re];()ﬂeat
pol ynor phi sactivitytdeeunsrwitiv againg find glacogediacejd ircamaent l{Bdelstsingaridf Breakaflejd, Cell

associ ated w anj c.di sorder ri. et.al ., Ge . 8;

621- 624, g19%’;'h]v£‘§8 L di123—%éﬁ%uﬁataans?@n@ﬁ”%ﬁ%‘ii et ko egen
MACA pol yrrvw-hsm9pnpb9wid@%hﬁfneaftﬁ@%amg s of hRNA &r RAOA ( Ustnigefivo
Am J. Hum Genet. 54: 1122-1124, 1994; 30 Kawada et al., (Letter) Am J.
Hum Genet . REEPs 338 a@gher10ogyd iniiks aer-coding reginmvad thetMAMbtgen taey fpund
(Letter) Am, J.. Hdm . t . 9.75-97 995).. 23 PCT/[.AUDZ/ 73
U621 vi ¢ r gedishltEesioiE abedioe Shhuaabdtpyf e eteR R e RS
in control a&htyss midar@aiceitreblastainesl TheyRaehrtrilisReSndiddtd that 30y MBABA
1980). Increased MAQA activity occurs with ageing and glucocortocoid_,
treat medf (Zenelisitsslha apjormteberranang phactiziy (lovslsyppparegly giag) throggh pon-toding 50,
1986). Hot am 1ait 'IelemtsBreakefield (Am J. Hum Genet. 49: 383-392, 1991)
det er mi ned e codi ng sequence of nl1RNA for MACA. Using two RFLPs plus
anot her |l ocated in the non-coding region of the MAQA gene, they found
statistically significant associations_between particular alleles and the

| evel of MAO EXAMPLE 13

Partial sequence of Psammomys obesus AGT-601

15
AGT-601 was discovered in silico.
The partial sequence is as follows:-
20 ATGGCTAACAGGGGCCCGAGCTATGGTTTAAGCCGCGAGGTGCAGGAGAAGATCGAGCAG

AAGTATGACGCEGACCTEGAGAACAAGCTEETGGACTGGATCATCCTACAGTGTGCCGAG
GACATAGAGCACCCGECCCCCEEECAGGRCCCATTTTCAGAAATCGTTGATGGACGGGACG
GTCCTETCCAAGCTGATAAACAGTTTATACCCACCAGGACAAGAACCCATCCCCRAAGATC
TCAGAGTCAAAGATGCECTTTTAAGCAGATGCAGCAGATCTCTCAGTTCCTGARAGCAGCC

25 GAGGTCTATGETGTCAGGACCACTGACATCTTTCAAACAGTGGATCTGTGCGAAGGCAAG
GACATGGCAGCTETTCAGAGGACTCTGATGECTCTAGGCAGTGTTGCTGTTACCAAGGAT
GATCECTECTACAGCEGAGAGCCATCCTEETTTCACAGGAAAGCCCAGCAGAATCGGAGA
GGATTTTCAGAGGAGCAGCTTCGCCAGEGACAAAACGTCATAGGCCTGCAGATGGGTAGC
AACAACGGETGCATCCCAGGCAGGCATGACGEGETATGEGATGCCCCEECAGATCATGTAR

30 [SEQ ID NO:5]

EXAMPLE 14
AGT-601 gene expression

35 Figure 12 shows that C fed animals were significantly different to A and B fed animals
(p=0.004, p=0.005 respectively), as well as being significantly different to A, B and C



activity in human male fibroblast lines. They interpreted this to indicate
that the MAOA 10 gene is itself a major determ nant of activity |evels,
appar ent I[woio/opsses t hr ough non-codi ng, regul atory el enenPST/ARXMANAZE 13
Partial sequence of Psarnnmonys obesus A GI-601 15 AGI-601 was di scovered
in silico. The partial sequence is as follows: 20
ATGGCTAACAGGGGECCCGAGCTATGGT TTAAGCCGCGAGGT GCAGGAGAAGAT CGAGCAG

AAGT AT GACGCGGACCT GGAGAACAAGCT GGTGGACTGGATCATCCTACAGT GTGCCGAG

GACATAGAGCA! GGGCCCATTTTCA TGGTTGATGGACGGGACG

GTCCTGT GCAAGCTGATAAACAGT TTATACCCACCAGGACAAGAACCCATCCCCAAGATC

TCAGAGT CAAAGATGGCT TTTAAGCAGATGGAGCAGATCT CTCAGITCCTGAAAGCAGCC 25
‘ ‘ &3 shows that a

W&he hypothalamus

CACATCOCAGCTGTTC

GATGGCTGCT&@M c CR
GGATTTTCAGASRAGARGE EEICTORCAGHTEPdsAon in fed ammals 1s
AACAAGGGTGCATCCCAGGCAGGCATGACGGGGTA ?GCCCCGGCA GATCATGTAA 30 |

NO. 5] EXAI\/I?IQEltIYﬂly amElaed witbnlegeslprose devsls 6502w Fesure 14hand Peresp @3 Yeé‘f‘t
anlnals @pggéilcaqgiy different to A and B fed animals (p=0.004,
e

p=0. 005 well as being significantly different to A, B and
C WO 03/018823 PCT/ AUOZ/01173 -63 fasted aninmal s (p<0.001, p =0. 007,

p=0. 001 respecti vel Figure 13 shows that a significant. differe ¢ i S
seen in AGIZE&EII Gﬁnéé iffexnce veaspbeeyrdin ACE-ABL B0 PHEPSHRTSID Bedivpatha usf ed

and fasted B é]é%l ssah{lg trea%%l,S % ufggac%%]@gﬁ?ﬁ[@ém@éf' WO '@/53%.'7]3%\&@&,530 Rg

Beacon treated, and NPY and Beacon treated groups (p=0.015, Figure 16). Saline treated
10  animals were significantly different to NPY and Beacon treated animals (p=0.028), and
NPY and Beacon treated animals were significantly different to 3 ng Beacon treated and
30 pg Beacon treated animals (p=0.004, p=0.005, respectively). This indicates that ICV
administration of NPY and Beacon increases the level of AGT-601 gene expression in the
hypothalamus.
15
A significant difference was observed in AGT-601 gene expression in GT17 cells between
all insulin-treated groups (p=0.029) (Figure 1). The 0 nM insulin treatment group was
significantly different to the 1 nM, 10 nM, 100 nM, and 1000 nM treatment groups
(p=0.005, p=0.016, p=0.006, and p=0.006, respectively). Overall, insulin treatment lead to
20 adecrease in AGT-601 gene expression in GT17 cells.

No significant difference was observed in AGT-601 gene expression between the differing
glucose treatment groups. This indicates that glucose does not have an effect on AGT-601
gene expression in GT17 cells.
25
EXAMPLE 15
AGT-601 gene homology

Psammomys obesus AGT-601 nucleotide sequence has strong homology to mouse, rat and
30 human AGT-601 at both the nucleotide (BLASTN version 2.2.1 [Apr-13-2001]) and amino

acid level.



positively correlated with | og glucose |evels (p=0.027, Figure 14) and
percent body fat 5 (p=0.040, Figure 15). A significant difference was
observed WP 0A@18880D1 gene expression in the hypothal anus pPemwamosasi ne
treated, 3g Beacon (PCT/ AU98/ 00902 [WD 99/23217] treated, 30 g Beacon
treated, and NPY and Beacon treated groups (p=0.015, Figure 16). Saline
treated 10 aninmals were significantly different to NPY and Beacon treated
animal s (p=0.028), and NPY and Beacon treated animls were significantly
different to 3 g Beacon treated and 30 g6%Eacon treated ani mals (p=0.004,
p=0. 005, respectively). This indicates that I1CV adm nistration of NPY and
Beacon increases the | evel of AGT-601 gene expression in the hypothal anus.
15 A significant difference was observed in AGI-601 gene expression in GIl17

l1s b | t d =0. 029 F The . M
Chsul i n 11 oAUHRAPL it baFRRY er G PrER i 3R i, pafkiEs oA BRAAT
100 nM  and QRN hI, eﬁfof@%ﬂiar%‘r@HPReseﬁ%zOQémﬁB Psy). l@ég) (er&'n996£heﬁri§| little

p=0. 006, respectively). Overall, insulin treatment decr ease
in AGT- 601 gpebleshed pbay AG@hH-60h adt it femition. is Ndﬂw&gnﬂG’J}@ﬁl Walsflm:ﬂéy\ detegiad in

b d AGT- 60 th f f . gl .
Croat mon? oRSEFAN OFAS rieRrbaior AR Jt et biuniich Ui vetbobbe i pr
AGT- 601 gengarEERnes . omgmszg;y T88 IpkSteind$ whdeiVihdEspkeificAHf dRBHbusRN@ithin the

honol ogy Psarf nonys obesus 601 nucl eoti de sequence has strong honol ogy
to nouse, rat bz m@@atmm@nt ihnarydoye an cisentipl tanémghl&y éﬁfﬂr@éla‘(GBLﬁAMNﬂ\(BﬁB ebn

2.2.1 [Apr-1 1 aci evel 03/ 018823 PCTI/ AUQ2/ Q1
"4 Acr 6010 ety Bhar B ¢ bF KRl AR AP SR fetise ke
been identi higadevdls of AGT-601 in the amygdaloid complex. This region of the brain is thought to

10 control a number of endocrine responses and to regulate complex behavioural functions

(Ren et al., 1994, supra).

There is a high degree of sequence homology among AGT-601, calponin and SM22cq.
Calponin is a troponin-like molecule, present in most vertebrate smooth muscles where it
15 binds to actin, tropomyosin, and calmodulin (Takahashi et al., Biochem. Biophys. Res.
Commun. 141: 20-26, 1986; Takahashi et al., Hypertension 11: 620-626, 1988). It also
interacts with brain microtubules in a calcium-independent manner through its binding to
tubulin, indicating a potential role as a regulator in the interaction between microfilaments
and microtubules (Fujii et al., Journal of Biochemistry 125: 869-875, 1999). SM22a., also
20 termed transgelin, is a globular protein expressed predominantly in smooth muscle-
containing tissues (Camoretti-Mercado et al.,, Genomics 49: 452-457, 1998). The name
transgelin reflects the transformation and shape change-sensitive actin-gelling function of
the protein (Lawson et al., Cell Motil. Cytoskeleton 38: 250-257, 1997). The sequence
homology between these proteins and AGT-601 points to a possible interaction of AGT-

25 601 with the cytoskeleton in neuronal cells.

AGT-601 is also highly homologous (> 96%) to a novel protein found in humans, hNP22
(Depaz et al., In: Proceedings of the Australian Neuroscience Society: 21% Annual
Meeting; 2001; Brisbane Convention Centre, Australian Neuroscience Society
30 Incorporated, p. 191, 2001). The 3’ region of the hNP22 sequence perfectly aligns with the
1005 base pair sequence of human AGT-601 mRNA listed with GENBANK (Accession



rats (Ren et al., Ml ecular Brain Research 22: 173-185, 1994). Currently
there is little published about AGI-601 and its function is unknown.

AGT- 601 vwaie oBmigseal |y detected in 5 the brain of rats by WeStaanaobil7at
analysis. It was not found in the liver, kidneys, testis or heart (Ren et
al ., 1994, supra). The protein is wdely and specifically distributed
within the rat brain, indicating that it nay have an essential and

hi ghly-differentiated function (Ren et 2% , 1994, supra). Intense staining
of the central nucleus and the stria teriPhalis indicated hi gh | evel s of
AGT-601 in the amygdal oid conplex. This region of the brain is thought to
10 control a nunber of endocrine responses and to regul ate conpl ex

behavi our al Nunrhet Adh$2201REFareds ad) Joura@f :Negumhayistryiér 276 1281h2001)dEhereds of

sequence honol.o anong AGT- 601, cal poni d S | ponin is. a.
Craponi -1 R IRGPEET BXeBgLe PRV O0R (er PUBRh e A5 e SO e
15 bi nds t 0a@ditibihl thyrRIRHEASIHA wolR Ktk Bestihk Rtdp dkah aeilties intd largeBipRAGAM
Bi ophys. Res. Comrun. 141: 20-26, 1986; Takahashi et al., pertension 11:
620- 626, 1988) ef il @09b supneertbeedre uggeted thenmpanohdB3lde fefeet the size and
cal ci umi.ndependent nner thr h it i ndi £ t.ubul i indi I .
pot ent i aI5 rgg og)gyao rt 8&“3{ rgellolg%tr %ctiauc?n]? & gtcé}lg%lﬁglggt i} léﬁ tﬂqr% ro aﬁ}ﬁ%o%%lslgs
and mi crot ubaNeegvédied blevabd akpressdauonimk notclBicas mMBIP23] supcddtng Spssildbrole in

1999). SMR2a, also 20 terned tran%%fl in, is a globular protein expressed
pr edoni nant elgohel deperstencar{Fanleé ol cHNHapunraly Dueds Y22 beins: 2 eYIPDIMERICaHadYe

al ., Genom : - . T I f.
t ransf or mat ?%ﬁﬁgiﬁ%ﬁigﬁﬂg ezgeh%%%g%hs Ien-ngg ﬁ?ﬁ%%ﬁ tﬁgggﬁ%kllwn%tg ,u1lrt]§§ % ger:letn(r)%% ggf:sr%eed
protei n (Ladgwrhetindbased @plesiibh i dbseryd adise Ichtonic ARohlSOxpBe 1P Apfleckhan
sequence honol ogy. bet ween t hese proteins and AGI-601 points to a possible
i nt er actlilonadaptixgsebangs. 601 with the cytoskel eton in neuronal cells. AGT-601
is also highly honol ogous (> 96% to a novel protein found i n humans, hNP22
(Depaz et al., In: Proceedings of the Australian Neurosci ence Society: 21St
Annual  MeeSiwligs @0@Lphdr dseadenc€dnvetst tevenl €k nh rincredvesinr AGITa60 INexpressxrenc e

oL, kgt S Potobin E00H ol sk e Shn s oA SN
listed w thj{FHBANCHOATTSSE 1010 P iR 1B8E3sh i AWM Ady/Rith hNP22, calponin,

15 and SM22a, AGT-601 may also interact with the cytoskeleton and be involved with an

adaptive response to chronic alcohol exposure. As previously discussed, the reward system
has been implicated in addictive, compulsive behaviours such as alcohol dependence.
Therefore, AGT-601 may have a role to play in this complex system. Due to the reward
system being implicated in the regulation of energy homeostasis and the development of

20 obesity, it is plausible that AGT-601 may have a role in regulating energy balance.

EXAMPLE 16

Partial sequence of Psammomys obesus AGT-204

25 Untranslated Region of an Unknown Protein (AGT-204) was identified as differentially
expressed between diabetic and non-diabetic Psammomys obesus using macroarray

analysis in the pancreas.



-65 Nunmber AT 112201) (Fan et al., Journal of Neurochem stry 76: 1276-1281,
2001). There is an inportant exception, however, with the human AGT-601
sequence wonBaigsehg an additional thym dine in what woul gChasm@2begs t he
stop codon, resulting in a larger protein. Fan et al. (2001, supra),

t herefore, suggested the nanme hNP22 to reflect the size and 5 honol ogy of

t he human gene product. Recent studies on brains from human al coholics

have reveal ed el evat ed expressi on of the_glé)yel gene hNP22, suggesting a
possible role in alcohol dependence (Fanet al., 2001, supra). Due to
hNP22 being a cytoplasmc, putative calciumbinding protein, which my
interact with the cytoskeleton, it has been suggested that the increased
expr essi on &bepifiabsegrence isay @HPwsal cohol exposure may reflect an 10
adaptive change. Studies on al cohol dependence in rats reveal ed an increase
in AGT-601 expression in response to al cohol w thdrawal (Depaz et al.,
2001, supra), SUJGESPATECCITATI?TQATTIACABICIRUITAATACTCRT TaORI?7eRTTIRADTATTAL S t O

al cohol . Due to FESI”2EGEEAEETHORBI GG CHITIRTHNIPLAAATCI CHEHICRACCEBGCEME SMR2a,
AGT- 601 Ray al soGg%@ﬁ%%@%i%gFﬁ@ﬁ?%ﬁ{@F%Tﬁ@%ﬁ%%?W%‘FV%gg%ﬁq h an
adapti ve respons |§¥%£§§g§q %%;rg ﬁ%; Aé%ﬁ%ﬁ- g% ¥ sed, the
reward system hégggégﬁg% AITﬁgjé dFi% &) éEG §i (f%% g%r'ﬁ% ours such
as al cohol dependence herefore, AGI-601 may have a role to play in this
conpl ex system Due to the reward systembeing inplicated in the

regul atilgn of energy honeostasi s and gXisvoEvehgpnent of 20 obesity, it is
plausible that AGI-601 may have a role in regul ating energy bal ance.
EXAMPLE 16 Partial sequence of Psdfrdoififssessexpressi@r- 204 25 Untransl at ed
Regi on of an Unknown Protein (AGI-204) was identified as differentially
expressed between di abetic and non-di abeti c Psanmonys obesus using
macroarray Th&elwsiasigdifitdne difforeiceds A G208 £E 83 PsesHon batukeh @cli£d and GfstedThe

partial sequence js as follows; ) ) )
A animals but not in B or C animals (A animals p = 0.017, Figure 19). When all animals

15 were pooled, there was a significant increase in AGT-204 expression in fed animals
compared to fasted (p = 0.001, Figure 20). There was no significant difference between A,
B or C animals in either the fed or fasted state. There were no significant correlations

between AGT-204 expression and, body weight or insulin or glucose levels.

20 Across the three animal groups, AGT-204 hypothalamic expression was increased with
fasting in Group B animals (p==0.03) and tended to be increased in Group A animals
(p=0.05), (Figure 21). Hypothalamic expression of AGT-204 was significantly higher in
animals fasted overnight compared to fed control animals (p=0.009, Figure 22). There was
no difference in gene expression between Group A, B and C fed animals.

25
Hypothalamic AGT-204 expression was not significantly different in energy restricted
Group A, B or C animals, or between all controls and all restricted animals (Figure 23).
AGT-204 expression in Group A control animals was significantly lower than expression
in Group B and C control animals (p<<0.03). There were no associations between AGT-204

30 expression and body weight, glucose and insulin in all animals or energy restricted
animals, however, there was a relationship between body weight and AGT-204 expression

in control animals only (p=0.001), (Figure 24).



TGACCAATAGCTTATGAAATTTAGAAGCTTTCTAATACTCGT TTTATAAATTTAATCATT
TGCTAATGGGAATTTTACCACCTNGCATTTCTGT TACAAATCTCGGCTCCAGGGAGCAAC 5
GCTACAACCEDAGARSBILT GGAGT TGCTTTTCT TGCCT GT CACAGGAGGT CCCTGCT@GEHAU02/01173
CAATGACCTTTGTGAGT TAGGATAATGACTTTTCTTCTTTTCTTTCTTTTTTCCTTTTGT
ACTTCAGATGTAGGAAAAAAGGATTCTGTTTCCATGTGAAAGGAACTGTAACGCTTTTAT [ SEQ | D NO: 6]
10 EXAMPLE 17 AGT-204 gene expression There was a significant difference

i n AGT-204 gene expression between the fLeF% and fasted A animals but not in
B or Caninals (A animals p = 0.017, Figure 19). Wen all animals 15 were
pool ed, there was a significant increase in AGI-204 expression in fed

ani mal s conpared to fasted (p = 0.001, Figure 20). There was no significant
difference between A, B or C ani mal EXAVALHEE8 the fed or fasted state.
There were no significant correl ati bet wveen ,AGT- 204 expressi on and,
body wei ght or insulin or gIucoseAFQg%Fg?mfg%ﬂ?wggé t he thPee ani nal

groups, AGT-204 hypot hal am ¢ expression was increased with fasting in
Group B ani nal sﬁé[p:0.0S) and tended to be increased_ in Goup A animals
(p=0. 05), (Eheydd-204 nualgntide sedusreecalisep e thsivgirantlatadregiomoliy diffgrnt eensst | v

HE hor i o p ; ¢ .
M r 18 AL Jr gt SO BTN S0 T
G oup A B gaifdnfenibesheanilstnl imowd5 dsly MEARIFRN AsprGlir-A0AAs/ Bl ©S Hogn pobypepidde

ignificantly different i tricted Goup A B ar C .
betveen al | Aismate Symbals: M COKI7E0 S48 s, WIS RERGRIE, 33T Fanaayoiphplie]

expression } . HQla 2Rk T was significantly | ower than
expressi on C]'jitn O&Bé@%?n]’ 'lgAggE???Pfghi mal s (p<0.03). There were no
associ ati ons between AGT-204 30 expression and body wei ght, glucose and

o et SO Ar e o L A Ak 1
only (p=0. 0195@, 1 9§(5i SHnSinédHe a\é‘&@é{ (Q}%ﬁ%?ﬁet%yl W/rgéiéﬂ 3 MAP1B gene with the
5’ region of Notch2-like (DBI-1) gene. They present a very convincing argument that the
published structure of the DBI-1 ¢cDNA is incorrect. This suggests AGT-204 is actually the
mouse MAP1B gene (also known as Mtap-5).

15
Microtubule Associated Protein (MAP)1B was originally isolated because of its cross-
reactivity with a polyclonal antiserum directed against the C-terminal domain of
dystrophin (Lien et al., Proc. Natl. Acad. Sci. USA 88: 7873-7876, 1991). A ¢cDNA clone
was isolated by Lien et al. (1991, supra) and the gene was mapped by in situ hybridization

20 to 5q13, in very close proximity to the spinal muscular atrophy (SMA) locus. The SMAs
are a clinically heterogeneous group of neurodegenerative disorders and comprise the
second most common fatal autosomal recessive disease after cystic fibrosis (Swash and
Schwartz, Neuromuscular Diseases (Springer, London), 2" Ed., pp. 85-112, 1988). The
disease primarily affects the & motor neuron with secondary atrophy of skeletal muscles.

25
The two forms of SMA, type I and type II, have been mapped to chromosome 5q (5q13)
and Lien et al. (1991, supra) investigated the possibility that defects in MAP1B result in
SMA. The maximum lod score between SMA and MAP1B for combined sexes was 20.24
at a recombination fraction of 0.02. The 2 recombinants between MAP1B and SMA might

30 appear to eliminate the possibility of an etiologic relationship between MAP1B and SMA.

However, there is likely to be non-allelic heterogeneity, particularly among chronic cases



-67 EXAMPLE 18 AGT-204 gene honol ogy The AGT-204 nucl eoti de sequence
aligns to the untransl ated region of two different genes, 5 the 3'UTR of
MAP1B ( mwoaBMmske associ ated protein 1B) and the 5 UTR ofPCE@UREpEAL
transi nenbrane al so known as DEAD/ H (Asp-d u- Al a- Asp/ Hi s) box pol ypeptide
[Alternate Synbols: DI CEl, DKFZP434B105, HDB, NOTCHL2, DBI-I| and

Not ch2-1i ke] (BLASTN version 2.2.1 [Apr-13-2001]). 10 A paper published in
1999 by Meixner et al. (Biochemica et Bi ggglysi ca Acta. 1445: 345- 350,
1990) exam ned the apparent overlap betweenh the 3' region of MAPI B gene
with the 5 region of Notch2-like (DBI-1) gene. They present a very

convi nci ng arqument that the  published structure of the DBl-1 cDNA is

i ncorrect. ‘PﬁgM%-Jé@ééP $B xesre 2mlecqd gheaRlidalocys, ihwoulddiesexpratpd B be mreombinagt
known as M apzahitied Indf| G iBliGnd SS A Aold MRPTR (WA KMRARSLO ILBRst Y
i sol ated because of 1ts cross- reactirvity w a polyclonal "antiserum

di rect ed agaianstr digtd t€thHedooasfal SHMaditoOS-priehessnd opltiofichicdeowadd thé centfdhtge

Nat|. Acad. i. US 8: 7873-7876, 1991). DNA cl ) S | | ated b
N o2 ikt e ot Sieprindst LS Asbmeh 65 Hiionte bmreut oMt
20 to 5913, shdSNEX ¥oﬁh%FbcPE&i&?tf%\ﬁeﬁre&é?eﬁxﬂﬂec§WM%'PI%%U# e eﬁlé g&%xiaéeﬁ h

| ocus. The SMAs are a clinica t erogenéous group o odegenerati ve
di sorders afMAompmeserthdless apexxtrenhelyoightlyclinked mhaked baed os grattic ackplsisical

di sease after, %sét LC fi broFd'gsl sh and Schwartz, Neuromnuscul ar D seases
(springer, POATEHLISR%gl®91pPrak. 112 1988). The disease primarily
affects the a notor neuron with secondary atrophy of skeletal nuscles. 25
The two forms of SMA, type | and type Il, have been nmapped to chronpsone 5q
(5913) andMAR & alsg thougleion, besagpcagted with SINL4dtceabist loé iposisphistorhemichlatata

def i Rl lt.in . SMA.. Th i l.od bet
VAP B o) SVRBIEEA At rat B A0nE SRR ey Dt o a6 989
The 2 recomphdanébiyehieas MY B carid Taber 8 @t ). Comp. Newrol. 271(1): 44-55, 1988)

showing intense and specific staining of motor neurons in the anterior horn. This finding

correlates with the specific degeneration of anterior horn motor neurons in SMA patients
(Lien et al., 1991, supra).
15
MAPIB is an abundant high molecular weight neuronal protein and is the first MAP
expressed during nervous system development. It is also known to be highly enriched in
growing axons of the developing and mature nervous system (Bloom et al., Proc. Natl.
Acad. Sci. USA 82(16): 5404-5408, 1985; Calvert and Anderton, EMBO J. 4(5): 1171-
20 1176, 1985; Calvert et al., Neuroscience 23(1): 131-141, 1987; Riederer et al., J.
Neurocytol. 15(6): 763-775, 1986; Schoenfeld et al., J. Neurosci. 9(5): 1712-1730, 1989;
Tucker et al, 1988, supra), suggesting a specific role in the initial formation and

remodeling of the axonal cytoskeleton (Hammarback et al., Neuron 7: 129-139, 1991).

25 MAPIB is highly elongated (190 nm in length) with a small globular domain at one end
(Sato-Yoshitake et al., 1989, supra). It is a complex of one heavy chain (> 200 kd) and two
light chains (light chainl (LC1), ~34 kd; light chain 3, ~19kd). Although there is similarity
in the subunit composition between MAP-1A and MAPIB, the heavy chains of the two
proteins are immunologically and biochemically distinct (Bloom et al., 1985, supra,

30 Reinderer et al., 1986, supra). Hammarback et al. (1991, supra) found that LC1 is encoded
within the 3’ end of the MAP1B heavy chain gene. Their data suggested that the heavy



30 appear to elimnate the possibility of an etiologic relationship between
MAP1B and SMA. However, there is likely to be non-allelic heterogeneity,
parti cul awby3amsayy chroni ¢ cases WO 03/018823 PCT/ AU02/ 01PT3/Av0881105 SNA.

If MAPI B were indeed the SMA |l ocus, it would be expected to be reconbi nant
in famlies that have nutations at another |ocus. MAP1B was found to be the
cl osest marker distal to the locus for SMA and its 5-prinme end was
oriented toward the centromere (Wrth et _al., Genomcs 15: 113-118, 1993).
Al t hough the rel ati onship between MAP1B 56%nd SMA coul d not be concl usi vel y
determned, if MAPIB is not the gene associated wwth SMA it is
neverthel ess an extrenely tightly-1linked marker based on genetic and

physi cal evhaienné lighi énirel asd prodd@d by moeohlic pk#eiRng sf alpseutsoopglyperitaiebe

associ ated with SVA because of. i nohi st qchem gal data 10 for MAPIB i
Bdul T rat SOPRCIEEIS AP EE IS RO R e S hesy sy
and in enbryppimsavi an spinal cord (Tucker et al., J Conp. Neurol. 271(1):

44-55, 1988) showi ng intense and specific staining of notor neurons in the
anterior horn. This finding correlates with the specific degeneration of

anterior cho to eulr,nns, i } tj.ent ie t, .al 1, supra), 15
VAP B | 5 San AR ah g1 Q) R R, Tonshirbith B B MaP R peneSifh@ea
first MAP g Seigl adbredib@dNasesa: SMsd BMapRYRinidR 55 td ahd sBOWE KaovRe t O
be highly enriched in_ grow ng axons of the devel opi ng and mature nervous

syst em ( Bl ob#ieregiins withinghe puatein contping KIEEE and Bptifssyers repossibledes;

Cal vert andjAn J s 1171, 20 1176, 1985; | ver |,

Nour osci onc Ry YFeeY MRS ot ickl Bl SROINOSRL EPGL P sy,
763- 775, 19Bithérciheesdien sh@imsalo seqienchledlitiship 18 () mictatdBuld BE{lingl @Hains of
Tucker et al., 1988, supra), .suggesti n&)a specific role in the initial

formatidf akiresipeNHtRT o datbfLieme! akdha94)csanelrielveeloned padnsaqusaesd the yman

Ne 7.1 , L i ] ] i
Newron 7. L2Aeashecl3O8l <EAEPLLS BATSIS, MIRNSHARSO ARt
supra). |t MARIRemphe7 edonoriEheltbny yxaheintaifssedéhde bt pepeestived in mouse or rat

MAPI1B and is present at the 5’ end of an alternative transcript that is expressed at

approximately one-tenth the level of the full-length transcript.

15
Neuronal microtubules are considered to have a role in dendrite and axon formation.
Different portions of the developing and adult brain microtubules interact with different
microtubule-associated proteins. MAP1B is expressed in different portions of the brain and
may have a role in neuronal plasticity and brain development.

20
Edelmann et al. (Proc. Natl. Acad. Sci. USA 93(3): 1270-1275, 1996) generated mice with
an insertion in MAP1B by gene-targeting methods. Mice homozygous for the modification
died during embryogenesis while the heterozygotes exhibited a spectrum of phenotypes
including slower growth rates, lack of visual acuity in one or both eyes and motor system

25 abnormalities. Histochemical analysis of the severely affected mice demonstrated that their
Purkinje cell dendritic processes were abnormal, did not react with MAP1B antibodies and
showed reduced staining with MAP1A antibodies. Similar histologic and immunochemical
changes were observed in the olfactory bulb, hippocampus and retina, providing a basis for

the observed phenotypes.



l'i ght chains (light chainl (LCl), -34 kd; light chain 3, -19kd). Although
there is simlarity in the subunit conposition between MAP-1 A and MAPLB,
t he heavywohlaioms2dbf the two proteins are inmunol ogi cal | yPpamcAtoeoctiam cal |y
di stinct (Bloomet al., 1985, supra, 30 Reinderer et al., 1986, supra).
Hammar back et al. (1991, supra) found that LCl is encoded wthin the 3
end of the MAP1B heavy chain gene. Their data suggested that the heavy WO
03/018823 PCT/ AU02/ 01173 -69 chain and Ijght chain 1 are produced by
proteol ytic processing of a precursor polypeptide. This generates a novel
mul ti-subunit m crotubul e-bi nding domai n near the heavy chain N term nus.
5 Noble et al. (J Cell Biol. 109(6): 3367-3376, 1989) found that the MAP1B
gene encoded a protein with a predi EXAVRILEAA ar mass of approxi mately
255 kd and showed that the basic regiq?s.mjthin t he protein containing
KKEE and KKEVI notifs were responsible 8% he interaction between MAPI B
and m crotubules in vivo (Noble et al., 1989, supra). Further, the region
showns no sequence relationship to the mcrotubule binding domains of 10
ki nesi n, MAPamegr andsprobe pesprerges 4ot anfplg@ation andhanal ysisyolsach gehed(gap s tpiba Setp
t he hunag gA£6|§ gfne. The expressed protein showed 91% overall identity
with rat “an F4&™- MAP1B and has 7 exons. The third exon contains sequence
not represented in nouse or rat MAPIB and is present at the 5 end of an
alternative transcript that is expressed at approximately one-tenth the
| evel of th&YBR Gracamgelisitr anscript. 15 Neuronal microtubules are
consi dered e 1Lp dendrite and axon formation, i f t
portions of E"ﬂg<fl(\fd(’g1\:/(grlV\i;fdg“{l'ng%:gl aag‘?ﬁ IRIHI RO cr ot ubul es i[%]t:“gr@clﬁb\'/vith
different RGT-009RHVEsASS 0§t 1€k et eiRSagdMdP1B i s expsEQLD NO:§]i f f er ent
portions of the brain and may have a role in neuronal plasticity and brain
devel opdBnt. 20 Edel mann et al. (Proc. Natl. Acad. Sci. USA 93(3):
1270- 1275, ed mce with an_ipsertion in MAR )

;&%916—)10 a?(rl. 8%atﬁ:8|§r%%att8%asggfi:89 t[é]gﬁ% NO:9]

F*%Re nodi fi cat’

gene-targeting nethods. M yg
AGT-407 Reverse:  tggaatctgataaagccccaaa [SEQ ID NO:10]
AGT-408 Forward: cacctccatctectgagtttgttttag [SEQ ID NO:11]
15 AGT-408 Reverse: catcatctatcaaagatctgaccttaaag [SEQ ID NO:12]
AGT-409 Forward: tgctttccgggcaagtatg [SEQ ID NO:13]
AGT-409 Reverse: aatttcaatcactttggatgatacca [SEQ ID NO:14]
20 AGT-204 Forward: gagttgcttttcttgectgtca [SEQ ID NO:15]

AGT-204 Reverse: aaagaagaaaagtcattatcctaactcaca [SEQID NO:16]

Tagman analysis

AGT-601 Forward: cgggcagggcccatt [SEQ ID NO:17]
25 AGT-601 Reverse: ggtataaactgtttatcagcttgcaca [SEQ ID NO:18]
PROBE: FAM-agaaatggttgatggacgggacggt-TAMRA [SEQ ID NO:19]
Beta-actin Forward: gcaaagacctgtatgccaacac [SEQ ID NO:20]
Beta-actin Reverse: gccagagcagtgatctctttetg [SEQ ID NO:21]

30 Probe: FAM-tccggtccacaatgectgggaacat-TAMRA [SEQ ID NO:22]



di ed during enbryogenesis while the heterozygotes exhibited a spectrum of
phenotypes including slower growh rates, |lack of visual acuity in one or
bot h eyeswandomstdr system 25 abnormalities. Hi stochem calPCandiog®ig3of the
severely affected m ce denonstrated that their Purkinje cell dendritic
processes were abnormal, did not react wwth MAPI B anti bodi es and showed
reduced staining with MAP1A anti bodies. Simlar histol ogic and

i mmunochenm cal changes were observed in ﬂge ol factory bul b, hi ppocanpus
and retina, providing a basis for the obsServed phenotypes. WO 03/018823
PCT/ AU02/ 01173 -70 EXAMPLE 19 Printers Prinmer and probe sequences for
anplification and anal ysis of each gene (shown in the 5 to 5 3

di r ect i on) . CgMBphilindFerwandakysieghdict0@dear war d:  t t ggcaafSBQATRPINARA3] ggaa

[ SEQ I D NO 09 Reverse: cgttgatctttgactttgcagaag

AGT- 407 For@(?lap I RV S5 AE TG RIPEAARE SEQ | D NO. O] [égé?@ﬁ()%&erse
t ggaat ct gat pgagccccaaa [ SEQ,) égl% é%]gg g@cﬂggr%g‘g [SEQ ID NO:25]
cacctccatctctgagtttgttttag [SE D NO 1 1 408 Reverse:

cat cat ct at caaagat ct gaccttaaag [ SEQ | D NO 12] AGT-409 Forwar d:
tgctttccgggcaagtatg [ SEQ I D NO 13] NWEK erse:
aatttcaatcactttggatgatacca [SEQ I D -204 Forvvard:
gagttgcttttcttgectgtca ésgomwictzv@bﬁ%atﬁﬁtv

aaagaagaaaagt catt at cct aactcaca [ SEQ Tagman anal ysis AGT-601
Forward: cgggcagggcccatt [SEQ ID NO 17] 25 AGTI-601 Reverse:

ggt at aaact gégf-la%vgsa %(':s(tec} 958 %@n %15 oxlze[%y'\llg tlﬁg] liver of lean Group A animals (n=3) and

obese/diabetic Group C animals (n=3). Forward and reverse subtractions were performed

10 to identify novel genes up-regulated in each of the respective populations.

The forward subtraction to identify genes up-regulated in Group A animals is described
below. Groups A and C were designated tester and driver, respectively. The PCR-Select
cDNA subtraction kit (Clontech, Palo Alto, USA) was used for the SSH. Experiments were

15 conducted according to the manufacturer’s protocol (Clontech, Palo Alto, USA) and are
briefly described below.

First strand cDNA was synthesized from 0.4 pg of tester mRINA and 0.4 pg of driver
mRNA in a reaction containing 20 units of AMV reverse transcriptase and a cDNA
20 synthesis primer. The reaction was incubated at 42°C for 90 minutes. Second strand tester
and driver cDNA was synthesized in a reaction containing 24 units of DNA polymerase I,
1 unit of RNase H and 4.8 units of DNA ligase. The reaction was incubated at 16°C for 3
hours. 6 units of T4 DNA polymerase were added and incubation continued for a further
30 minutes.
25
Tester and driver cDNA were digested for 90 minutes at 37°C with 15 units of the

restriction endonuclease Rsa L.

The tester cDNA was divided into two equal aliquots, designated tester 1 and 2. Adaptor
30 oligonucleotide adaptor 1 was ligated to tester 1 and adaptor 2R was ligated to tester 2. The
reaction containing 400 units of T4 DNA ligase was incubated at 16°C for 16 hours.



PROBE: FAM agaaat ggtt gat ggacgggacggt- TAMRA [SEQ I D NO 19] Beta-actin
Forwar d: gcaaagacctgtatgccaacac [SEQ | D NO 20] Beta-actin Reverse:
gccagagcayoDgavessei ttctg [ SEQ | D NO 21] 30 Probe: PCT/AU02/01173

FAM t ccggt ccacaat gcct gggaacat - TAMRA [ SEQ | D NO 22] WO 03/018823

PCT/ AU02/ 01173 -71 Cyclophilin Forward: cccaccgtgttcttcgaca [SEQ I D NO 23]
Cycl ophilin Reverse: ccagtgctcagagcacgaaa [SEQ | D NO 24] Probe:

FAM cgcgt ct cctt cgaget gttt gc- TAVRA [ SEQ | D NGO 25] 5 EXAMPLE 25 Suppression
subtractive hybridization (SSH SSH was-d$ed for gene discovery in the
liver of lean Goup A animals (n=3) and obese/diabetic Goup C aninmals
(n=3). Forward and reverse subtractions were performed 10 to identify

novel ge_nesﬁ‘oll'llaw!ix?lﬂﬂl@faﬁdptbﬂ lgatén afvot hybridéspien t dnde tyo puipdification sWges fweraar d
subtraction to identify %enes up-regulated in Goup A aninmals is described
bel ow. G owssformethdigiig@bt desi gnated tester and driver, respectively. The
PCR- Sel ect cDNA subtraction kit (Contech, Palo Alto, USA) was used for
the SSH. Experinents were 15 conducted according to the manufacturer's

prot ocol ( AtenfiethybrRizaioAlitreolvédSAddingen areess bf deieycRiSdctoi toger bendw. Ther st

strand cDNA was synthesized from0.4 gg of tester an 4, f. dri
rrRDNANA i goﬁa rsé@@ih gsgrere Eenaiirgd apPPE f9RPY §668Pd§zxr%3 Pﬁ%?@@ W&ﬂé@?éé? 3’53 %%‘Eis'-;er
c syt hes) i el J i mcupa t Oginole-
minut ce. SR R f oIk aRE AlRg, 6 MR P prbdecOSingle:
cont ai ni ng Pdndud tBNG{ {INAVEO cymaoaske both testaniand afrivRNasecalédatrl farng typd s

of DNA Iigase. The reaction was incubated at 16C for 3 hours. 6 units.of

T4 DNA pol yneleades. winge seghcldNg ‘ihﬁ*c%%‘&l?'&?%“&%?ﬂc imtbedeserener irered 38
T5nﬂ}[1i6f's gfsch% E@&ﬁﬁm@ﬂ%ﬂekﬁéﬁeqﬁ% (WRe® HbresiHJof RinaMbdiips SFarded &ipewi th

10 molecules). Excess added driver ensured that most up-regulated cDNA remained single-

stranded (a). Single and double-stranded driver molecules also remained (type d

molecules).

The second hybridization involved denaturing another aliquot of driver cDNA at 98°C for

15 90 seconds and combining this with both testers 1 and 2. The reaction was allowed to
anneal at 68°C for 20 hours. Type a, b, ¢, and d molecules remained as well as type e
molecules which were hybrids of type a molecules from tester 1 and tester 2. One cDNA
strand of these molecules was ligated to adaptor 1 and the other was ligated to adaptor 2R.
PCR was used to amplify these molecules.

20
Before amplification, a 5-minute extension phase at 75°C “filled in” the complementary
strand for each adaptor. The primer sequence was complimentary to the “filled in” sections
on both adaptor 1 and adaptor 2R. Type d molecules were not amplified because they did
not have a primer binding site. Type a and ¢ molecules were amplified linearly as they only

25 had one primer binding site. Type b molecules could not be exponentially amplified as
they form a pan-like structure (Diatchenko et al., Proc. Natl. Acad. Sci. USA 93(12): 6025-
6030, 1996; Diatchenko et al., In: RT-PCR Methods for Gene Cloning and Analysis, Eds.
Siebert, P. and Larrick, J. (Biotechniques Books, MA), pp. 213-239, 1998). Type e
molecules amplified exponentially.

30



restriction endonucl ease Rsa |I. The tester cDNA was divided into two equal
aliquots, designated tester 1 and 2. Adaptor 30 oligonucleotide adaptor 1
was |igatwo osoissester 1 and adaptor 2R was |igated to testPem/Adl02/ehe3
reaction containing 400 units of T4 DNA |igase was incubated at 16C for 16
hours. WO 03/018823 PCT/ AU02/01173 -72 Foll ow ng the adaptor ligation two
hybri di sation and two anplification stages were perfornmed (Figure 26). The
first hybridization involved addi ng an exgess of driver cDNA to tester 1
and 2. The 5 sanples were denatured at "98C for 90 seconds, and allowed to
anneal at 68C for 8 hours. Four different types of nol ecul es (designated
a, b, ¢, and d) were produced. Single- stranded cDNA that was conmon to
bot h t est er AapebndrHGR fwaa paefaines] dsing tovonpripere comphinlestany testhe Sfiled & seetions

cDNA t hat p-regulated in the tester either reannealed wth...the
conplinentg$§a¥@@F§%-§Eédghd?$FF§ﬁ@yb&ﬁB?é%HF%??%SdWmFehﬁgﬁﬁan?PﬁﬁﬁeThﬁw
stranded (1yBRcRedRprRbMecd LS -put'@éi@@l?fﬁlpatégﬁﬂte@ﬁﬁ GebupeASHiresls.t hat nost
up-regul at ed cDNA renmai ned si ngle- stranded (a). Single and doubl e-stranded
driver nol ecules also renmained (type d nolecules). The second
hybridizgthﬁafinvolved denaturing anot her aliquot of driver cDNA at 98C for
15 90 second&EHHASHHSFR?™Sg this with both testers 1 and 2. The reaction
was allowed to anneal at 68C for 20 hours. Type a, b, ¢, and d nol ecul es
remai ned as well as type e nolecules which were hybrids of t

_ _ pe_a
nol ecul es fPwativedyt ep-reiculaiell t geneer wore cprscrgiNmnds dsolated o‘ﬁSU”tl%le%’é woIReSeleds

was |igated.to adaptor 1.and. r S A4l t 0 S
used to arrpd]P} eglferglr?g TR e gﬁ‘%egél%&géfl) or e%ﬁ%ﬁ??‘g%a?lcrg%,ﬁﬂg f‘é(—p gnllﬁiﬁlﬁlfﬂg%ewa
ext ensi on phagectad wiliCthel prolieds iofi'thd fawaadrphd Meri<r yubtrattiaisdesf anliesicn the

adaptor. The prinmer sequence was conplinentary to the "filled in" sectiagns

on bot h1@dappincol (GlentessaRade Alto, - Ao SEEENBE FPCENSBE VEth| the | ogwar
because theéﬁbgria?(ionqgnofigﬁiﬁe% 'Bé&ﬁaf)wbi nding site. Type a and c nol ecul es
y as y

were amplifie I near ey on

The subtracted cDNA from the SSH experiment was cloned using a T/A cloning system
(TOPO TA Cloning Kit, Invitrogen, Carlsbad, USA) as described in the Invitrogen
15 protocol. The PCR products were ligated into a pCR2.1-TOPO plasmid vector and
chemically transformed into TOP10 E. coli cells. Cells were grown overnight at 37°C on
Luria-Bertani (LB) plates. White colonies, representing successfully transfected clones,
were selected and grown overnight at 37°C in LB medium. These clones were amplified by
PCR using primers complementary to adaptors 1 and 2R. These PCR products were used

20 to prepare cDNA dot blots.

Four identical nylon membranes were prepared for cDNA dot blots, as described in the
PCR Select Differential Screening Kit protocol (Clontech, Palo Alto, USA). The PCR
products representing the positive clones were cross-linked to nylon membranes using a

25 UV Stratalinker at 120 mJ (Stratagene, Austin, USA). The membranes were washed in
ExpressHyb (Clontech, Palo Alto, USA), a prehybridization solution.

The subtracted cDNA from the forward and reverse subtractions were used to prepare
forward and reverse probes, respectively. In addition unsubtracted cDNA from the forward
30 and reverse experiments were used to prepare unsubtracted probes. cDNA was denatured

at 95°C for 8 minutes, and incubated at 37°C for 30 minutes in a reaction containing a>°P



25 had one priner binding site. Type b nol ecul es could not be exponentially
anplified as they forma pan-like structure (D atchenko et al., Proc.

Nat | . AcawO 03018823JSA 93(12): 6025- 6030, 1996; Di at chenkoPetr/Adio2/01175:

RT- PCR Met hods for Gene C oning and Analysis, Eds. Siebert, P. and
Larrick, J. (Biotechni ques Books, MA), pp. 213-239, 1998). Type e

nol ecul es anplified exponentially. 30 WO 03/018823 PCT/ AU02/ 01173 -73 A
second PCR was perforned using two priners conplinentary to the "filled in"
sections of adaptors 1 and 2R, respectivelty. Type e nol ecul es were further
anplified. These nolecules represented genes putatively up-regulated in
Goup A animals. 5 Differential screening Putatively up-regul ated genes

wer e scr eenkbelad d ATPO(58t |60H) (Sengvirke AlShile| Awdtralid) frfdeB enits af KSearoe anz)gnai t

(Contech, Palo Alto, USA). Screening experinments were conducted with_the
product s of (Glagtesty Ratg AltankiSAdvErestoriadang aevesieralesovemeiyrdized iy therylon

r ot ocol , tQ, i Il ]
Foruard  subePuBBlel e dplsft 2 Goler MBS HUFE St ENRE DI Meh 3ty
the SSH exp@ail@hitioh8ane eofeed usa ﬁﬂos@haﬁlé\gmlt@@ﬂﬂgcamslb?ﬁﬁm_ icd, CRehyal&IIBANg
Kit, Invitrogen, Carlsbad, USA) as described in the Invitrogen 15

prot ocol 5 THe fPeRIpsoduphespherimagergdfdelgoylan BynapicroSunnyrpe biSAnvas ved by

and chem ca . j ) coli cells. Cells were grown
over ni ght a%’l%r')ﬁlé %ﬁ%gﬁ%ﬁ%@;ﬁﬁ%%&pl ates. Wiite col onies,
representing successfully transfected clones, were selected and grown
overnight at 37C in LB nmedium These cl.ones were anplified hy _PCR éjsi ng
primers corfy @fhvas ylaglisd 2 ugrissulatgd gn ﬁ?uﬂ'ﬁeé@n%?wﬁ%@uﬁg%ﬂ\k@se qlectel!
20 to prepa F2NA, K vhi h G LS o8 ERAN £d
for cDNA dofr&glctot s,r@g}sd %Jgg%‘r?ﬁegggﬁierw 1%1%2{ h%%%?%%@?ﬁ%%%?ﬁ?ﬁ% %écr eeni ng
Ki t protl6comofeCinterise cignaPailas détected filSA)the TowvarCRnsytadiedt mobe traasthatrevigsd he

positive cl one Werf C{)OSS-| i nked to nyl on nmenbranes using a
unsubtracted probe.

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
15 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.



25 WV Stratalinker at 120 m) (Stratagene, Austin, USA). The nenbranes were
washed in ExpressHyb (Contech, Palo Alto, USA), a prehybridization

sol uti on.wOlwa/osssks r act ed cDNA from the forward and rever seCswiton/act’s ons
were used to prepare forward and reverse probes, respectively. In addition
unsubtracted cDNA fromthe forward 30 and reverse experinments were used to
prepare unsubtracted probes. cDNA was denatured at 95C for 8 m nutes, and

i ncubated at 37C for 30 mnutes in a reac 'égn cont ai ni ng a33P WD 03/018823
PCT/ AU02/ 01173 -74 | abel ed dATP (50 C )~ (Geénewor ks, Adel ai de, Australi a)
and 3 units of Klenow enzyne (Cl ontech, Palo Alto, USA). The forward and
reverse probes were hybridized to the nylon nenbrane for 16 hours at 72C.
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exposed to a phosphorus plate (Ml ecular Dynam cs, Sunnyvale, USA) 5 for
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forward subtracted probe without a signal fromthe reverse subtracted probe
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as set forth in SEQ 1D NO 2 or a nucleotide sequence having at |east about
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conpl ementary form under |ow stringency conditions.
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5. The isolated nucleic acid nolecule of Claim1 wherein the nucleic acid
nol ecul e conprises a nucl eoti de sequence as set forth in SEQID NO 4 or a
nucl eot i WO 03@psehce havi ng at | east about 30% sim | arityPChevi®ro1108 a

nucl eoti de sequence capable of hybridizing to SEQID NGO 4 or its

conpl ementary formunder |ow stringency conditions. 6. The isolated
nucleic acid nolecule of Caim1l wherein the nucleic acid nolecule

conpri ses a nucl eoti de sequence as set fogth in SEQID NO5 or a nucleotide
sequence having at | east about 30% siml ]ity thereto or a nucleotide
sequence capable of WD 03/018823 PCT/ AU02/ 01173 -83 hybridizing to SEQID
NGO 5 or its conplenentary formunder |ow stringency conditions. 7. The

i sol at ed nuof Aigtradien dataoCeacherm: AfistCllandnstituth of Healtlt el Wetthes ¢9%ci d

nol ecul e conprises a nucl eoti de sequence as set forth in SEQID NO 6 or a
nucl eoti de sequence having at |east about 30%simlarity thereto or a

nucl eoti de $gaHeNsE GaRakterPf113MBrighizzing to SEQ ID NO 6 or its

conpl ementary form ‘under [ow stringency conditions. 8. The isolated nucleic
acid nolecule of daim1l wherein the nucleic acid nolecule conprises the

ol ocul e of "CHUITE ARLPB! AL BITIPAE de ) W ol D Ronpr i see the

nucl eoti de sequence set forth in SEQ ID NO 2. 10. The isolated nucleic acid
mol ecul e of daim1 wherein the nucleic acid nolecule conprises the

nucl eoti de ¥edfandceolddr, Plgsthesi ¢ BEHOOL PNO. 3. 11. The isolated nucleic acid
nol ecule of Caiml wherein the nucleic acid nolecule conprises the

nucl eoti de sequence set forth in SEQ ID NO 4. 12. The isolated nucleic acid
nol ecul e of Wdodhian P. vwei-cBiol. (86 RUSY-2110, WOBA  nol ecul e conprises the

nucl eoti de sequence set forth in SEQ I D NO 5. 13. The isol ated nucleic
acid nol ecul e of CI aim1l wher e| n the nucleic acid nolecule conprises the

nucl eoti de &g §J§QP
conpri si ng a sequence ?\gﬁﬁc éot I géyeglgnﬁ%?%ldﬁ?nc@ﬂ@etﬁggﬁ%gp?@éﬁga%&e| c
aci d nol ecubfa WHO ICansulthtiohenediiasil.| GerexprWerd é tenlth ﬁkmﬁdmabnnlws
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i ver and/or pancreatic tissue in obese animals conpared to | ean animals or
in fasted animals conpared to fed animals or in diabetic aninmals conpared
t o non- diwbaBioessani nal s. 15. The isol ated nol ecul e of C acmAd2encdded by
a nucleic acid nolecule as set WO 03/018823 PCT/ AU02/ 01173 -84 forth in
SEQ ID NO 1 or a nucleotide sequence having at | east about 30% simlarity
to SEQID NGO 1 or a nucleotide sequence capable of hybridizing to SEQ ID
NO 1 or its conplenmentary formunder |ow stringency conditions. 16. The

i sol ated nol ecul e of O ai m 14 encoded by & -nucleic acid nol ecul e as set
forth in SEQID NGO 2 or a nucl eotide sequence having at |east about 30%
simlarity to SEQ ID NGO 2 or a nucl eotide sequence capabl e of hybridi zi ng
to SEQ ID NGRS its conplenentary formunder |ow stringency conditions.
17. The isolated nol ecule of Caim 14 encoded by a nucleic acid nolecule as
set forth in SEQ ID NO 3 or a nucl eotide sequence having at |east about
30% sim | arlty to

hybri di zi ng ‘to SEQ‘%BQREBSN(%%H?I Clﬂ%%#p g%g?ﬁ@%ﬁ%ﬁngae&@%ﬁ és?%xr)clhﬁ%eorﬁcy
condi ti ons.cohfplenldiarly 46 |aodeqdenvel caceding ah e@msmmprodmn@de\dddwfa‘avmglch@mloac| d

nol ecul e as set  forth i.n SEQ.ID NGO 4 or, a eot i.de sequence, ha
| east aboutthggok E’hﬁﬁelrhﬁiﬂfiwuﬂ?w S‘Eé pleRgls As B%eg St F%g é‘hh&%@ﬂg‘gﬁ%bl e

of hybri di zj,ng c?iﬂ/olgﬁygn&ﬂ%ﬁp_tr sl ind f)b%se Caﬂﬁﬁz!tl@%ﬁfpﬁfe\d {001dah Uik@bls | @Win fasted

stringency conditio e isolated noleculé of Caim 14 encoded by a
nucl ei ¢ aciatimuls eombearedso &elt anithals bhin dla‘t%@anmwlﬁ)mnpmeétmn@-él@b@t@ea@@éﬂéence
havi ng at | east about 30%simlarity to SEQ ID NGO 5 or a nucleotide
sequence capable of hybridizing to SEQID NOS5 or its conplenmentary form

under | ow siringencphCaReitd Qsleic2leid TRBlebsle! ¢ €laifipl1eGhkrio fthClnatckicl 4cid
encoded by a nucleic acid nolecule as set forth in SEQID NO 6 or a

nucl eot i de me]qudnccenipammg natlebédessequbrretas3vydertinin SEQ 1P NO:1sg@ nesleghids or
202&0 leﬁgm gsr%gpf ? nﬁeﬁg%ﬂ)qaéweb&l ?%b“ ga%tlgﬁger?tgoogga%dc?eot e%e(ﬁ{en!:é Tapable of

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

3. The 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. The 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. The 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. The 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

sequence having at least about 30% similarity thereto or a nucleotide sequence capable of



21. The isolated nolecule of Caim14 wherein the nolecule is a protein. WO
03/018823 PCT/ AU02/ 01173 -85 22. The isolated protein of C aim2l1 encoded
by a nuclwotoBdesssequence set forth in SEQ ID NGO 1. 23. TPha/Aw®ohat’ad
protein of Claim2l1 encoded by a nucl eotide sequence set forth in SEQID
NGO 2. 24. The isolated protein of Claim21 encoded by a nucl eoti de sequence
set forth in SEQID NO 3. 25. The isolated protein of Caim2l1 encoded by
a nucl eoti de sequence set forth in SEQ ID NO 4. 26. The isolated protein
of Claim 21 encoded by a nucl eoti de sequéﬁce set forth in SEQ ID NO5. 27.
The isolated protein of Caim21 encoded by a nucl eotide sequence set forth
in SEQID NO 6. 28. An isolated protein selected fromthe |list consisting
of: (i) a PiydkdiZzinerRCSERIDINOG ot cenpleanthrytdracuider Ww stingelcy cohditipss.
differentially expressed in hypothal amus or nuscle tissue of obese aninmals
conpared to lean animals or a derivative, honol og, analog, chemn cal

equi val ent pr m metpg. (OGLEP] u?]%lc' heifl, 15)16 Eﬁl‘enoﬁ@iﬁﬁ?ql %efblﬁ"{ﬁé QluEleRC ladid

mol ecul e whi'ch nol ecule 15 erenti al y expressed iver tissue of
fast ed ani nmblkecule rmmmﬂest o nueldotidensamabmeas st deth wnSEQeID INMo| agg nedlediisl,
chem cal equivale

f 03/ 018823 . PCT/ AUD2/ 01173
(iii) a protaPence eyl WSTaaL%’HE Q”Z’:%%gl%a%%\gh@ﬁ OTﬁJ%%Cﬂ%P(ﬁ:‘rtdiééfF‘Wn&% caé’@Plef%?t h
in  SEQ I D NohilliRhg & S80 MO 6r i3 QBRpRGhfar f féthPghdeh &ive Sin@éncy coRUUBHS: €

8. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:1.

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

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

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

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

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

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

12. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

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

13. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:6.

14. An isolated molecule comprising a sequence of nucleotides or amino acids
encoded by a nucleic acid molecule which is differentially expressed in hypothalamus,
liver and/or pancreatic tissue in obese animals compared to lean animals or in fasted

animals compared to fed animals or in diabetic animals compared to non-diabetic animals.

15. The isolated molecule of Claim 14 encoded by a nucleic acid molecule as set



encodi ng an am no acid sequence having at | east about 30%simlarity to
this sequence or a derivative, honol og, anal og, chem cal equivalent or

m netic ovoaiomsps otein; (iv) a protein encoded by a nucl ectiad®2eeiqsience
substantially as set forth in SEQID NO 2 or a derivative, honol og or

anal og thereof or a sequence encoding an am no acid sequence havi ng at

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

anal og, chem cal equivalent or mnetic oig said protein; (v) a protein
encoded by a nucl eoti de sequence subst ant 41 11y as set forth in SEQ I D NG 3
or a derivative, honolog or anal og thereof or a sequence encoding an am no
acid sequence having at | east about 30%simlarity to this sequence or a
derivati ve foridnin] IBnd Dol or erasieotitle eepviened baming ot leastinatout 300 @ml]@rlty to

protein; in enc by a nucl eqtid ence s§€ t

Pet forin i NEQRERNUT I 4 RiReH g nfurlte Tab eSS pS B ERE oy SRQUTE NG o %5
sequence em@gbmgnﬁfy@ﬁhnﬁdaqbamgwgoﬂaﬁydﬂgg at | east about 30%
simlarity to this sequence or a derivative, honolog, anal og, chemi cal

equivalent or mnetic of said protein; (vii) a protein encoded by a

nuc! eot ' de fﬁquenceﬂ?éjgﬁf gEIQltﬁlgi[e Xle%i’fd? }n M) %ﬁ&)deﬁ' é/%EQlclel Ngd mSfecle as set

derivative, onol 0g or an ereo sequenc encodl ng an aimn no acid

sequence haforthgina$E®) eIEsNoam@mh ﬁﬁ?@aﬂmé@renéa/havﬁ@g hhleastsmue BO% simﬂanty to
derivative, honol 3@2 anal og,. chem cal equival ent or tic of said

protein; WOBQ/ 1883 qﬁ@rﬁ%ﬂ@ﬁfq@encc @apqh}«? of ﬁyhn@z@@ewns%ﬁclaj&@ Byorts
nucl eoti de a.1§“1k3 b Ab yn%%eﬁ(%;cgngm&&l n SEQID NO6 or a
r r

. . S . .
derivati ve, ana og there a sequence encoding an am no acid
sequence haV| ng at I east about 30%simlarity

17. The isolated molecule of Claim 14 encoded by a nucleic acid molecule as set
forth in SEQ ID NO:3 or a nucleotide sequence having at least about 30% similarity to
SEQ ID NO:3 or a nucleotide sequence capable of hybridizing to SEQ ID NO:3 or its

complementary form under low stringency conditions.

18. The isolated molecule of Claim 14 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.

19. The isolated molecule of Claim 14 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.

20. The isolated molecule of Claim 14 encoded by a nucleic acid molecule as set
forth in SEQ ID NO:6 or a nucleotide sequence having at least about 30% similarity to
SEQ ID NO:6 or a nucleotide sequence capable of hybridizing to SEQ ID NO:6 or its

complementary form under low stringency conditions.

21. The isolated molecule of Claim 14 wherein the molecule is a protein.



to this sequence or a derivative, honol og, anal og, chem cal equivalent or
mmetic of said protein; (ix) a protein encoded by a nucleic acid nolecul e
capabl e ovolwglbrdsad zing to the nucl eoti de sequence as set PCarAtn2on7$EQ | D
NO | or a derivative, honolog or anal og thereof under |ow stringency
conditions; (x) a protein encoded by a nucleic acid nol ecul e capabl e of
hybridi zing to the nucleotide sequence as set forth in SEQID NGO 2 or a
derivative, honolog or anal og thereof under |ow stringency conditions;

(xi) a protein encoded by a nucleic aci d8fol ecul e capabl e of hybridizing to
t he nucl eotide sequence as set forth in SEQID NGO 3 or a derivative,
honol og or anal og t hereof under | ow stringency conditions; (xii) a protein
encoded by 23, nucl e%e&@dlﬁeﬂ?hﬁéiﬂ lo€ Ctapati encoflechlypr ndélebtide gequertcheet forth in
nucl eoti de sequence as set torth in SEQID NO 4 or a derivative, honolog
or anal og tYR&Q BEdNQihder | ow stringency conditions; (xiii) a protein encoded
by a nucleic acid nol ecul e capable of hybridizing to the nucleotide
sequence as set forth in SEQID NO 5 or a derivative, honmolog or anal og

t hereof undgr | ow Stheiisuisiod proteinaif Clams2 | sicojlediby roudientidmssguentelsyt forth in
nucl eic acid nol ecul e capable of hybridizing to the nucleotide sequence as
set forth iSEQBEQ@KEQhEIG or a derivative, honolog or analog thereof under

| ow stringency conditions; W 03/018823 PCT/ AU02/01173 -88 (xv) a protein
as defined in any one of paragraphs (i) to (xiv% in a honodineric form
and (xvi) ad4pr ot ei Mhedsalatbd pedeinmf &iginohkensodpdbrgmaplestids yequencesset/forthring
heterodine%gc ;95%2 29. A nmethod for nodul ati ng expression of one or nore
of AGT- 109, = '?' AGT- 408, AGT-409, AGI-601 and/or AGTI-204 in a manmmal,
sai d nmet hod conpri sing

25. The isolated protein of Claim 21 encoded by a nucleotide sequence set forth in

SEQ ID NO:4.

26. The isolated protein of Claim 21 encoded by a nucleotide sequence set forth in

SEQ ID NO:5.

27. The isolated protein of Claim 21 encoded by a nucleotide sequence set forth in

SEQ ID NO:6.
28. An isolated protein selected from the list consisting of:-

) 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 fasted animals compared to fed
animals or a derivative, homolog, analog, chemical equivalent or

mimetic thereof,



contacting AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 with
an effective anount of a nodul ator of AGI-109, AGI-407, AGT-408, AGT-409,
AGT- 601 wOdBO1882GT- 204 expression for a tinme and under c@ecdiAURNAEI73
sufficient to up-regulate or down-regulate or otherw se nodul ate
expression of AGT-109, AGI-407, AGTI-408, AGI- 409, AGT-601 and/or AGT-204.
30. A nethod of nodul ating activity of AGI-109, AGI-407, AGT-408, AGT-409,
AGT- 601 and/ or AGT-204 in a nmanmal, said nethod conprising adm nistering to
said manmal a nodul ating effective anou®® of a nolecule for a tine and
under conditions sufficient to increase or decrease AGI-109, AGI-407,
AGT- 408, AGT-409, AGI-601 and/or AGI-204 activity. 31. A nethod of
treating a mammal s@kY erd p@tdif efdoded ONA ructuotidd ssquener subsentislly areet forthnior e
synptonms of obesity, anorexia, diabetes and/or energy ipbal ance, said

met hod conpri si ng admi ni SEQAPNOlooTsd v Fer@Pmolr S8 At [BeIs b SMeRse

agent for a tinme and un . it Suf.fi Cl . - milar
expressi on of AGT-109, A%?B%gg%g ak&ﬁl@%gg%e&ﬁ'c gggwhg&‘f@éégﬂlﬁ{gﬁ&} d?)(r% S,&ré%laréfi%
or sufficient to nodul atte thidesequudnicy iot ¥ defivath@T hdologAGTaldg) Them(shl 4@@yalent
AGT- 409, AGT-601 and/or AGI-204. 32.. A nethod of treating a mamal
suffering froma di seaserdBmticiofgaid@dF et eri zed by one or nore synptons
of obesity, anorexia, diabetes or energy inbalance, said nethod conprising
adm ni stering to said manmmal an effective anount of WO 03/018823 _
PCT/ AU02/ 01173 - 8Y(iAGT- 4 p@teiAEicotidd by AGT:cho8de A@mengosubs@mtigyasaset fgth in
AGT- 204 or AGT-109, AGT-_4 -408, AGI-4Q9, AGTI-601.and/or.AGlI-204. 33.
Use of an agent capable %ﬁ&ﬁp&&%?rrpgdqrhvgtlg% moleg,or %Jraloﬁé%_eTag?r% b %1607,
AGT- 408, AGT-409, AGT- 60611‘10@%?% Ao 207 Reuéhcd Yaivglat Yeist SIOB0Y amilafigl 09
thereof in the manufacture of a nedi canent for the treatnent of a .

condi tion characterized toythissisgeincy or ardsrizntive, hanalns esalagherieh sqgiyalent

i mbal ance. 34. Use of an argent. cana |l e tof .nmodul ating the activity of

AGT- 109, AGT- 407, or mimetic oi'said proiein,

v) a protein encoded by a nucleotide sequence substantially as set forth in
SEQ ID NO:3 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;

(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;



AGT- 408, AGT-409, AGI-601 and/or AGTI-204 or a derivative, honol og, anal og,
chem cal equivalent or mnetic thereof in the manufacture of a nedi canent
for the woeabmsat of a condition characterized by obesit PCTaIOROKITA,

di abet es and/or energy inbalance. 35. Use of AGI-109, AGT-407, AGT-408,
AGT- 409, AGT-601 and/or AGI-204 or derivative, honolog or anal og thereof
or AGT-109, AGT-407, AGT-408, AGT-409, AGT- 601 and/or AGT-204 or
derivative, honol og, anal og, chem cal equipyalent or mnetic thereof in the
manuf acture of a medi canent for the treaifent of a condition characterized
by obesity, anorexia, diabetes and/or energy inbal ance. 36. A conposition
conprising a nodul at or of AGTI-109, AGT-407, AGT-408, AGI-409, AGI-601 and
AGT- 204 expr essi on (YiiiAGT-pI@ein oaGTdetitlyy, 2 AGTet B8, sepihce 4@gtantialy 89 detdnudh in
AGT- 204 activity and oneQr pharnmaceutical | v acceptabl.e carriers

and/ o diluents. 37. A nSCRM NovS dop SenTay o Aemdips or ARels Bipreokar asggionce
AGT- 409, AGT-601 and AGEncdMhgsin amHRN dciBEdqvend@ havHEPAtQ6ast BBGR 0% Bindlarity
bi ol ogi cal sanple froma subject, said rrptqhod conpri sing contacting said
bi ol ogi cal sanple with afe Bt pasweRcespedarivetiye homabrg, roglogAcEmicd eqpisalends,
AGT- 409, AGT-601 and AGT-? %mgﬁc6{§%4%§%549enic derivatives or honol ogs

for a time and under condi 1 ORS S PNt for a conplex to form and then
detecting said conpl ex.

(ix) aprotein 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;

(x)  aprotein 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;

(xi) aprotein encoded by a nucleic acid molecule capable of hybridizing to
the nucleotide sequence as set forth in SEQ ID NO:3 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:4 or a derivative,

homolog or analog thereof under low stringency conditions;

(xii1) 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

(xiv) a protein encoded by a nucleic acid molecule capable of hybridizing to
the nucleotide sequence as set forth in SEQ ID NO:6 or a derivative,

homolog or analog thereof under low stringency conditions;
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(xv) a protein as defined in any one of paragraphs (i) to (xiv) in a

homodimeric form; and

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

heterodimeric form.

29. A method for modulating expression of one or more of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-60! and/or AGT-204 in a mammal, said method comprising
contacting AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 with an
effective amount of a modulator of AGT-109, AGT-407, AGT-408, AGT-409, AGI-601
and/or AGT-204 expression for a time and under conditions sufficient to up-regulate or
down-regulate or otherwise modulate expression of AGT-109, AGT-407, AGI-408, AGI-
409, AGT-601 and/or AGT-204.

30. A method of modulating activity of AGT-109, AGT-407, AGT-408, AGT-409,
AGT-601 and/or AGT-204 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-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204 activity.

31. 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-109, AGI-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 or sufficient to modulate the activity of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204.

32, 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
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AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and/or AGI-204.

33. Use of an agent capable of modulating the expression of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 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.

34, Use of an agent capable of modulating the activity of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 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.

35. Use of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGI-204 or
derivative, homolog or analog thereof or AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and/or AGT-204 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.

36. A composition comprising a modulator of AGT-109, AGT-407, AGT-408,
AGT-409, AGT-601 and AGT-204 expression or AGT-109, AGT-407, AGT-408, AGT-
409, AGT-601 and AGT-204 activity and one or more pharmaceutically acceptable

carriers and/or diluents.

37. A method for detecting AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and AGT-204 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-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or their antigenic
derivatives or homologs for a time and under conditions sufficient for a complex to form,

and then detecting said complex.



