2 6 MAR 2004 NUCLEI C ACI D EXPRESSED I N THE HYPOTHALAMUS OR dVWH(L B4 SSUE
| N OBESE ANI MALS FI ELD OF THE | NVENTI ON The present invention rel ates
generally to nucleic acid nol ecul es expressed in hypothal amus or skel et al
nmuscl e tissue and identified using a differential display or macroarray
techni que or other techniques capable of detecting differential expression
of nucleic acid nolecul es under differing physiol ogical conditions.
Expressi on products from the nucleic acid nol ecul es of the present
invention are associated with or act as. markers for one or nore of a
heal t hy state, obesity, anorexia, weight maintenance, inpaired mnmuscle

devel opnment, di abetes and/or netabolic energy |evels and/or altered
physi ol ogi cal conditions. The identification of the present nucleic acid
nol ecul es and khelEIE€XREES SERPRESEBS UK STidid POl Am@ier | vat i ves, _
honol ogs, ' anapRUBUSHOENMTTSEUESIRISBRERPASEal® be wuseful as therapeutic
and di agnostic agents or as targets for agents which act as nodul ators
and/ or nPIELDIGF ®HKHRYEENTI®QNcal processes associ ated with obesity,
anorexi a, weight maintenance, inpaired nuscle devel opnent, diabetes and/or
nmet abolic energy levels and/or other physiological conditions. BACKGROUND
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26 MR Zggn%itions. The identification of the present nucleic acid molecules and their expression
products and/or their derivatives, homologs, analogs and mimetics are proposed to be
useful as therapeutic and diagnostic agents or as targets for agents which act as modulators
and/or monitors of physiological processes associated with obesity, anorexia, weight
maintenance, impaired muscle development, diabetes and/or metabolic energy levels

and/or other physiological conditions.
BACKGROUND OF THE INVENTION

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

general knowledge in Australia or any other country.

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

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




2 Qpbesity is defined as a pathol ogi cal excess of body fat madiis 20 result
of an inbal ance between energy intake and energy expenditure for a

sust ai ned period of time. Cbesity is the nost conmon netabolic di sease
found in affluent nations. The preval ence of obesity in these nations is
alarm ngly high, ranging from10%to upwards of 50% in sone subpopul ations
(Bouchard, The genetics of obesity. Boga Raton: CRC Press, 1994). O
particular concern is the fact that the preval ence of obesity appears to be
rising consistently in affluent societies and is now increasing rapidly in
| ess prosperous nations as they becone nore aff]uent ang/é)?r a%gglt@ cul tural
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rising from oto Yoin Americans during this period (Mkdad et al.,
JAVA. 28¢itd)et, Ninb&e@Carel/FD) 232FR4E7,HPYN. and i ncreasi ng preval ence of
obesity has serious health inplications for both individuals and society
as a whole. Obesity is a conplex and heterogeneous di sorder and has been
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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-

64 years were considered overweight (de Looper and Bhatia, Australia’s Health Trends

2007. Australian Institute of Health and Welfare (AIHW) Cat. No. PHE 24. Canberra:

AIHW, 2001). The prevalence of obesity in the US also increased substantially between

1991 and 1998, rising from 12% to 18% in Americans during this period (Mokdad et al.,

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

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

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




persons with diabetes in Australia in 1995 while in the US, gi@bgﬂ
preval-ence increased from4.9%in 1990 to 6.9%in 1999 (I\/bg( aghh l%et es
Care 24(2): 412, 2001). In 2 6 MAR 2004 3 Australia, the annual costs of
obesity associated with di abetes and ot her disease conditions has been
conservatively estinmated to be AUS810 mllion for 1992-3 (National Health

and Medi cal Research Council, Acting on Australia's weight: A strategy for
the prevention of overweight and obesPty. Canberra: National Health and
Medi cal Research Council, 1996). 1In the US, the National Health Interview

Survey (NHI'S) estimated the econom c cost of obesity in 1995 as
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t hought to be involved in the pathogenesis of obesity, there have been
. surprisingly few significant findings in this area. In addition,
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definitive=evidence o r onoso regions having a major effect on
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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

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 of organs/tissues have been implicated in the pathophysiology of obesity and
type 2 diabetes, and of particular interest is the hypothalamus. The hypothatamus has long
been recognized as a key brain area in the regulation of energy intake (Stellar, Psychol Rev
61:5-22, 1954) and it is now widely accepted that the hypothalamus plays a central role in
energy homeostasis, integrating and co-ordinating a large number of factors produced by
and/or acting on the hypothalamus. A number of these factors have been investigated for
their role in energy balance and body weight regulation, including neuropeptide Y,
corticotropin-releasing hormone, melanin-concentrating hofmone, leptin and insulin. It has
been proposed that genetic alterations perturbing the metabolic pathways regulating energy
balance in the hypothalamus could contribute to the development of obesity, and

subsequently diabetes. Thus, an important step in understanding the function of the




their role in energy balance and body weight regulation, ig tidikndl0é

neur opeptide Y, corticotropin-releasing hornone, nelanin-concentrating
horrmone, leptin and insulin. It has been proposed that genetic alterations
perturbing the metabolic pathways regul ating energy balance in the

~hypot hal anmus coul d contribute to the devel opnent of obesity, and
subsequent|ly di abetes. Thus, an inportant step in understanding the
function of the 2 6 MAR 2004 -4 hypot hal anus in regulating the netabolism
of an animal requires the identificatirdn of the targets of these hornones.
Such targets may be whol e organs, and genes whose expression is regul ated
by the presence of these hornones. in accordance with the present
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which are’tifferentially expressed in | ean and obese aninals or in.fed
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and macroQarra i,.e menbr apg- icroarray) analysis, the inventors
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bi ol ogi cal functions connected with a healthy state or a disease condition

such as but not limted to obesity, anorexia,. weight i Nt epanee :
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sequences referre a sequénce identifier number (SEQ D NO).
The SEQ IdReh6s comididrespends rwmerot dihitsd to obheitys egararise Weleht MRTEFENc400>1,
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physiological conditions.



Techni ques including differential display analysis and nmazgognkaggoéi - e.
menbr ane- based mcroarray) analysis of genetic material from hypot hal anus
ti ssue or nuscle tissue were used to identify candi date geneti c sequences
associated wth a healthy state or with physiological conditions such as
obesity, anorexia, weight maintenance, diabetes, nuscle devel opnent and/or
nmet abol ic energy levels. An ani mal nodel was enpl oyed conprising the

| sraeli Sand Rat (Psammonys obesus). Three groups of animals are used
designated G oups A, B and C based onsnetabolic phenotype as foll ows:

G oup A lean animals; Goup B: obese, non-diabetic animals; and Goup C
obese, diabetic animals. Animals were maintai ned under fed or unfed

conditio it high or Iow glucose or insulin and
genetic gﬂﬁﬁgﬂggsgéﬁgfeg@hh§9§5ﬁ$¥erentiaI di spl ay and nacroarray
analysis. In a preferred enbodi ment using these techniques, four putatively

differentially expressed sequences were identified from hgﬁqt hal amys cells
desi gnat ekhrpwghenhthsapedifigationcmlgssahe peutexs orauage OMETYiIsH 3h, bl SegHECe

identifiers I|D NG 1, « - Do NO D NG B  dnply the
respecti Vel ‘;’/’.%%E%St ﬁlg(l:g éis v‘gfﬁ%‘é‘% 2%’? %%E@Eﬁ‘% ’N‘%(ES?& V\lgsﬁgé{iofgggér@eﬁrﬁ }él |y

expr essednéllisisk@fel atatedusehent @ inteBRoR @fdip- & Sefbets ent intdgemsxipitewtitbh means
an elevation in | evels of expression of a neti ¢ sequence under one set
of condi texelisiop ohpay ehct erasitd CRBYESe] oF BAW PLATPELT A iEHSdi nent , AGT- 106
expression was elevated in fed aninmals versus | ean aninmals. |In obese

ani mal s, AGI-106 was found to be suppressed even when fed. AGI-106 is

i nvol ved Nwléosigehad imaimoakidesequayyes art rdfératdi toby arsdqinody idgsiigrnumper &di8dnse to
fasting. AGI-1 13 is expressed higher in.diabetjc obes i nal | ative
Lo enn TRGHPONT ha e B YOG emeramnd ormer g 1 pelRofoRiidR Ak,

wei ght ragmbgﬁ,ie@@ A@Mu&%%ﬁﬁbfn@@%&e@%ﬁ%r @eqlaﬁmy_ al so be involved in the
action of insulin or insulin resistance in the hypothal anmus. AGT-201 was

identified using nacroanalysis and its expression was |ower in fasted

ani mal s. ﬂ%ﬁﬁﬁgels fn%luidpn\éoclii}lf%%nlia Ji?pqay analysis and macroarray (i.e. membrane-based
microarray) analysis of genetic material from hypothalamus tissue or muscle tissue were
used to identify candidate genetic sequences associated with a healthy state or with
physiological conditions such as obesity, anorexia, weight maintenance, diabetes, muscle
development and/or metabolic energy levels. An animal model was employed comprising
the Israeli Sand Rat (Psammomys obesus). Three groups of animals are used designated

Groups A, B and C based on metabolic phenotype as follows:-

Group A: lean animals;
Group B: obese, non-diabetic animals; and
Group C: obese, diabetic animals.

Animals were maintained under fed or unfed conditions or under conditions of high or low
glucose or insulin and genetic sequences analyzed by differential display and macroarray
analysis. In a preferred embodiment using these techniques, four putatively differentially
expressed sequences were identified from hypothalamus cells designated herein AGT-106,
AGT-113, AGT-201 and AGT-202 with sequence identifiers SEQ ID NO:1, SEQ ID
NO:2, SEQ ID NO:3, SEQ ID NO:4, respectively. Another give, AGT-203 (SEQ 1D

NO:5) was differentially expressed in skeletal muscle.
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central response to fasting and energy honeostasis. AGT-ZOIZEHVAEI§w4have a
role in diabetes. AGI-202 are also identified by macroanalysis and was
shown to be elevated in the hypothal anus of fed animls conpared to fasted
animals and is likely to be involved in energy regul ati on and/ or body

wei ght mai ntenance. Finally, AGI-203 was differentially expressed in

skel etal nuscle of |ean, non-diabetic versus obese, diabetic animals using
macroarray analysis. It is likely that AGT-203 plays a role in glucose or
fat netabolismin skeletal nuscle, théreby affecting body weight and
insulin action. A sunmary of the AGI sequences is provided in Table 1. The
identification of these variably expressed sequences permts the rationale
desi gn  andfQentsekestisah Atafimnedw gisn ¢amaklseofafxpantiagofiazgengtioseqagsi zi ng
t he expression products and/or permts the devel opnent of screeg%Q%6
assays. Thmles oresatiohgonditeny sompaicd d anpshe; In onegragiralas cabediment, 4
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rovi A nuclelc acl ecu conprising a
sequence @fs fHugH eObt Qﬁﬁ)r@@&pﬁleﬂgﬂwh e@rmd}emeﬁnawomdan segptno@fenogli ng  a
protein or a derivative, honolog, anal og or tic thereof. wherein.the
nucl ei ¢ awiltitiomehdbedyewpightaR 5espEBEJ0 |ﬁﬁt1¥1%crf§‘§? 1 Adufrsesse B ptR SR %ﬁ‘ﬂfs or

s ¢ SR8 Rl B PR Raleal 9Bl sy 124 ancactuel . o

QAucTel'c Aci 'S expressed in larger anpunts in

hypot hal am? Weiglusgllgtidn sdueeqly Hoeﬂ:oammcsmap asabedntadvedfiasheactighiatal s. 2
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In a preferred enbodi nent, e nuc cid | ec rises
a nucl eotmé‘élrsétﬁuéﬁ%]en [E3iHaRENLT E vt h§‘ ‘For‘%ﬁjr’%rﬁsgés n% Ngjef ugt%gEQ | D

*NG 2 or % a%ah\&bs i %596590 NG fowrde 1§Eagehgnh‘ﬁ%l§ AGT20D4Eneekvedén Bequence

havi ng at out oSlnl arity to al or part of SEQ ID NGO 1 or SEQ

| D NO 2 ogenfrEQrdspbiiNet3 fasiinSEQd| dnehdd: kﬂomossE@ ADT- B\I'(D @ﬂanﬂﬁ%ha‘{f‘saéalﬁa‘ﬂl e of
hybri di zing to one

oF "SEQ | DRkst - AUTRR? 15 Ak SeTHTRS] P BIEar S T O e T

stringency,. GoRGthihRA0S oPfed 48imals compared to fasted animals and is likely to be involved in
energy regulation and/or body weight maintenance. Finally, AGT-203 was differentially
expressed in skeletal muscle of lean, non-diabetic versus obese, diabetic animals using
macroarray analysis. It is likely that AGT-203 plays a role in glucose or fat metabolism in
skeletal muscle, thereby affecting body weight and insulin action. A summary of the AGT

sequences is provided in Table 1.

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

include assessing the physiological status of a particular subject.

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

fasted amimals.



Anot her aspect of the present invention provides an isolated rgohggug@wr a
derivative, honolog, analog or mnetic thereof which is produced in a

| arger amount in hypothal anus tissue of obese animals conpared to | ean
animal s and/or which is produced in a larger anount in hypothal anus tissue
of fed animals conpared to fasted animals. The nolecule is generally a
protein but may al so be an nRNA, intron or exon. The nol ecule is encoded by
a nucl eoti de sequence substantially as set forth in SEQID NO 1|, SEQ ID
NO. 2, SEQID NO3, SEQID NO 4 or SEQ-I™D NO5 or a nucleotide sequence
having at |least 30%simlarity to all or part of SEQID NO 1, SEQ ID NO 2,
SEQ IDNO3, SEQIDNO4 or SEQID NOS5 and/or is capable of hybridizing
to SEQ | Dy N@referr@EeInb&UiNeh2 theSRRIiD aN@ BoleSHR coRpNEEsda aucl&itidel 9ghach under

| ow stringency conditions at 42C In this reifect, t he_nol ecul mﬁgbe
consi der eghbsiantathyrasssi Hithpp Sdd {0 A0 1ve SEGhIR NO:2 95 SESHER HO:3 9 . The

P nar IR SEQ TG MRS il BRGER kiR OO Il S EnaRy 1d B P2 CC "
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aspect of . . t - bl ISdeR hydn
oxbr ossi 0oL P S i, g SO b R B R L 20
1, AGT- 202risgeecySonditRds and2°Ct s deri vati ves, honol ogs, anal ogs or minetics
or agoni sts or antagonists of AGI- 106, AGT-113, AGT-201, AGT-202 and

AGT- 203 together with one or nore pharnaceutically acceptable carriers

and/or di mﬂérsaSBE&#rtﬁfﬂ‘ﬁE E{Pés@m ﬁlQ@ntR)rngﬁEWEieg By SRiAaD nfuRTBF atRsivaiweet hod

for treating a s ect onprising admnistering to the subject, a

t r eat menthaidleg thaleg ammimetioshera@Twhioh js pr@iuced 1182 laAET agount inGYPRD2lamKE
AGT- 203 Ofsste g? E)ih%gtaln}/n%ls anqulir(e)g 'to ?enagla% A5 ana/er Unfeh is produced in a larger

- amount in hypothalamus tissue of fed animals compared to fasted animals.
The molecule is generally a protein but may also be an mRNA, intron or exon.

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

conditions at 42°C.

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

nucleotide sequences.

The preferred genetic sequences of the present invention are referred to herein as 4GT-
106, AGT-113, AGT-201, AGT-202 and AGT-203. The expression product encoded by
AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 are referred to herein as AGT-106,
AGT-113, ACT-201, AGT-202 and AGT-203, respectively. The preferred expression

products are proteins.



t hereof or a genetic sequence encodi ng sane or an agoni st orzénméﬁoamét of
AGT- 106, AGT-113, AGT-201, AGT-202 and AGT-203 or AGT-106, AGI-113,

AGT- 201, AGT-202 and AGI 203 gene expression for a tine and under
conditions sufficient to effect treatnment. In accordance with this and

ot her aspects of the present invention, treatnents contenplated herein
include but are not linmited to obesity, anorexia, weight naintenance,
energy inbal ance and di abetes. Treatnent may be by the admi nistration of a
phar maceutical conposition or genetic s&guences via gene therapy.

Treatnment is contenplated for human subjects as well as aninmals such as
animals inportant to |livestock industry. Still another aspect of the

present i nweftth&kspécr dF Mepr@entifventioh AWIOSHIaC Bitioh @SmpPsing Bn exXpegkisiodr i ng
or diagnosing conditions such as but not limted to obesity, anorexia

wei ght  mapredectsneleas @ petaiy definsd|bant@ T8/ AE T lébéﬁérszolsa’ié’faﬁégwbéﬁ%
agent sele d froma anti body to AGI-106,..AGI-113..  AGI-2071. and
ACT- 203 or 204 & 1R o BomOREh s gt OLmipaiss b e o LA LA ¢
sequence us@f, uladmiPCRAADO1,diszzt-2on, afdFLAGT208 N gsdetet hedtht eghndiquese A
summary of sequence identifiers used throughout the subject specification

i s provi depharmacensipilly azceprable paner? @OdodiimamISE | Sunmmary of Differentially
Expressed Genes GENESEQ | DTl SSUEPHENOTYPEMETHOD OF NO DETECTI ON

AGT- 1061Hypot hal anusHi gher expression in fedDi fferential conpared to fasted

Sanddi spl ayurfi@tiBofeG e Pprlsdnt eianentidgatéienplhes AGTmath3@ Higp otriatingmas sitgéer
expression inD fferentjal. ) _
comprising administering to the subject, a treatment effective amount of AGT-106, AGT-
113, AGT-201, AGT-202 and AGT-203 or a derivative, homolog, analog or mimetic
thereof or a genetic sequence encoding same or an agonist or antagonist of AGT-106,
AGT-113, AGT-201, AGT-202 and AGT-203 or AGT-106, AGT-113, AGT-201, AGT-202
and AGT-203 gene expression for a time and under conditions sufficient to effect

treatment.

In accordance with this and other aspects of the present invention, treatments contemplated
herein inciude 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.

Still 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-106, AGT-113, AGT-201, AGT-202 and AGT-203 or its denvatives,
homologs, analogs or mimetics and a genetic sequence useful in PCR, hybridization, RFLP

amongst other techniques.

A summary of sequence identifiers used throughout the subject specification is provided in
Table 2.




G oup C (obese, diabetic)display conpared to Goup A MAR

AGT- 2013Hypot hal anusLower expression in fastedMacroarray A %l@d é (o0 Q)ese
nor nmogl ycem ¢ and hyer- insulinemc animals AGT-2024Hypot hal amusHi gher
expression in fedDifferential conpared to fasteddisplay animals in Goup A
and B conpared to G oup C ani mal s AGI-2035Skel et al mnuscl eHi gher expression
in | ean, Macroarray non-di abetic (G oup A animals conpared to (obese,

di abetic Gou C 2 6 MAR 2004 -10 TABLE 2 Summary of Sequence ldentifiers
SEQUENCE | D NO. DESCRI PTI ON 1Nucl eot i de? sequence of AGT-106 2Nucl eoti de
sequence of AGT-113 3Nucl eoti de sequence of AGT-201 4Nucl eoti de sequence of
AGT- 202 5Nucl eoti de sequence of Presenilins interacting rhonboid-I|ike
protein AGT-203) 6AGT-203 forward pTiaBitE YAGT- 203 reverse pri mer

Summary of Differentially Expressed Genes

GENE | SEQID TISSUE PHENOTYPE METHOD OF
NO: DETECTION
AGT-106 1 Hypothalamus | Higher expression in fed Differential
compared to fasted Sand display
rats (Group A [lean,
healthy rats])
AGT-113 2 Hypothalamus Higher expression in Differential
Group C (obese, diabetic) display
compared to Group A
AGT-201 3 Hypothalamus | Lower expression in fasted | Macroarray
A and B (obese,

normoglycemtc and hyer-
insulinemic) animals
AGT-202 4 Hypothalamus Higher expression in fed Differential
compared to fasted display
animals in Group A and B
compared to Group C
ammals
AGT-203 5 Skeletal muscle | Higher expression in lean, Macroarray
non-diabetic {Group A)
animals compared to
(obese, diabetic) Group C




8AGT- 203 probe 9AGT-201 forward prinmer 10AGT-201 reverse primer 11AGT-201
probe 12AGT-106 forward primer 13AGT-106 reverse priner 143Gy-12(R 2A0% ward
primer 15AGT-202 reverse primer 16AGI-113 forward priner 17AGT- 113 reverse
primer 18Cyclophilin forward prinmer 19Cyclophilin reverse priner

20Cycl ophilin probe 2 6 MAR 2004 -11 BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a graphical representation of AGI-106 gene expression in
hypot hal anus fed and fasted groups of Psamonys obesus aninals. In the
hypot hal anus, AGT-106 expression was dégreased with fasting in group A
ani mal s and remai ned unchanged with fasting in group B and C ani mal s.

Al t hough the decrease with fasting in group A aninmals represented a 55%
reduction this did not reach si gnif'ggﬁnggzmhen conpared by ANOVA with a
Ganmes- Howel | post-hoc test. Figure I's a graphical representation of
AGT- 106 gene expression in Bypoidalofifepianoe dentifidrsand fast ed Psanmonys
obel us ani mal s. AGT-106 expression was significantly decreased with
fasting when all animals were conbined (p=0.035). Figure 3 is a graphi cal

peamom|SHRDEDN BV NS, [ tho hypot nal RESCHIEION e o ec on |
signifidantly, rlegativelly correl at edvwiléchidehegehangedGH/BOdywei ght after a
24-hour tast 2 Nucleotide sequence of AGT-113

3 Nucleotide sequence of AGT-201

4 Nucleotide sequence of AGT-202

5 Nucleotide sequence of Presenilins interactiﬁg rhomboid-like

_protein (AGT-203)

6 AGT-203 forward primer

7 AGT-203 reverse primer

8 AGT-203 probe

9 AGT-201 forward primer

10 | AGT-201 reverse primer

11 ’ AGT-201 probe

12 AGT-106 forward primer

13 4 AGT-106 reverse primer

14 AGT-202 forward primer

15 AGT-202 reverse primer

16 AGT-113 forward primer

17 ' AGT-113 reverse prnimer

18 Cyclophilin forward primer

19 Cyclophilin reverse primer

20 Cyclophilin probe




(R=0.483, p=0.023, all fasted animals). Figure 4 is a graphical
representation of AGT-106 gene expression versus body wei ght 7§ MARsPR04

| ean Psammonys obesus animals. In lean, group A aninals, hypothal anm c
AGT- 106 expression was not associated with the change in bodywei ght after
a 24-hour fast. Figure 5 is a graphical representation of AGI-106 gene
expression versus -body weight in fasted obese Psanmmobnys obesus aninmals. In
obese, group B and C ani mal s, hypothalam c AGT-106 expressi on was
significantly, negatively associated wjth the change in bodyweight after a
24- hour fast (R=0.678, p=0.005). Figure 6 is a graphical representation of
AGT- 113 gene expression in hypothal amus of fed and fasted Goup A B and C

Psamonys _obesus _animals. 2 6 MAR 2004 -12 Figure 7 is a graphical
r epr esent BRIBH RESCREPEQN T HEPBAVEYGE13 gene expression in the

hypot hal anus with (A) body weight (fed animals); (B) percent body fat (fed
animals); (C plasma insulin (fed aninals); and (D) body weight (fasted
ani mal s) . Figugeidds 8 graphical) rappdsentatiorr epAEdeHitagdne rexplesgemen byothadanusricd

AGT-201 in hypot hal anus | fed and fasted Psa S, obesus ani Sne Figure
9 is a graphifestid SEpPes n?’éﬂ”i”ﬁ?f”lﬁ*f Oéigﬁfeas“ém_%lﬁ' W%ﬁ@@%aﬁﬁmﬁy&r@kgpgws of
fed and { .é&ﬁn%%@d%%%ti@lﬂ%ﬁp APhMER 2k rbMaiediaghahgad with

representation of expression of the 202 gene in_ hypot hal anus of fed
and f ast efistitsnimmayons Baind SUsnimmismalltboughi the decrgase ivgthafagiingomi gayp A animals

representation o pression of e AGI-.202 .gene in the of
fof and f BRI BLa e ioRasts Al Frbrea peylidRy s Gmp it I ANDR

repr esent @ith QGROM L1 (Akt-¥elet03 gene expression in the red
gastroci nem us nuscle of group A, B and C Psammonys obesus. (B) correlation

of AGT- 203 gene expression in the red gastrocinem us nuscle wth plasm
insulin legyvel :,(C) _correlation of AGl-2( 1 Lt R&s bed
gastrocingluﬁ%z%%égFgﬂﬁ? ﬁpﬁgg§MKWE|gH?¥gﬁg%¥E§e o%%gﬁgkﬁgﬁ o? AG%EZOS gene
expressi ofedi find Testdde Ps@RmbMOSL | JpestisUsnifidiC| AGT-106 expression was significantly

decreased with fasting when all animals were combined (p=0.035).

Figure 3 is a graphical representation of AGT-106 gene expression versus body weight of
fasted Psammomys obesus animals. In the hypothalamus, AGT-106 expression
significantly, negatively correlated with the change in bodyweight after a 24-hour fast
(R=0.483, p=0.023, all fasted animals).

Figure 4 is a graphical representation of AGT-106 gene expression versus body weight i
fasted lean Psammomys obesus animals. In lean, group A animals, hypothalamic AGT-106

expression was not associated with the change in bodyweight after a 24-hour fast.

Figure 5 is a graphical representation of AGT-106 gene expression versus body weight in
fasted obese Psammomys obesus animals. In obese, group B and C animals, hypothalamic
AGT-106 expression was significantly, negatively associated with the change in

bodyweight after a 24-hour fast (R=0.678, p=0.005).

Figure 6 is a graphical representation of AGT-113 gene expression in hypothalamus of fed

and fasted Group A, B and C Psammomys obesus ammals.



wi th percent body weight. 2 -0 MAR 2004 -13 DETAI LED DESCRIPTI§55$§ﬁJ§ﬁ¥
PREFERRED EMBODI MENTS The present invention is predicated in par
identification of novel genes associated inter alia with regulation of
ener gy bal ance obesity and di abetes and/or nuscle devel opnent. The genes
were identified by a nunber of procedures including differential screening
or macroarray anal ysis of hypothal anus or skeletal nuscle nRNA between | ean
and obese animals and/or between fed appbnmals and fasted animals. The term
"differential” array is used in its broadest sense to include the
expression of nucleic acid sequences in one type of tissue relative to
anot her type of tissue in the sane or different gﬁgpalf. Reference to

"di f f er enkigugm7 e R Lramhial spresretabemat dkisercistipn of AP T-41 1 2epeRtpression In

gast rononj cal i o : f r@ayr j;- €.
nenbranemhgg ‘ﬁﬁ%?ﬁﬁ%gﬁﬁEﬁ?ﬁ%ﬂgwgéﬁ§g%fe g@ﬁ%ﬁggP%%?ﬁgggwggégﬁJ?@g?$éys of
nucl ei ¢ i pexskessilinffed Rt} Sd(®) God yrivbighoffasRRngmaiduct s) whi ch di spl ay
differential hybridization characteristics. Accordingly, one aspect of the
present invention provides a nucleic acid nolecule conprising a sequence

of nucl ek, deSs %fachqgmgazgé r&%%ltigﬂ‘éf*%%{%ﬁx §s§o§%ﬁ%@1¢90ﬁnﬂ%oﬂﬁlanﬁ@ in

expressi on®product~o rivative, anal og or mnetic thereof
wher ei n sfad dnd fastel dsemmoigs ssecanireals.s expressed in |arger anmounts in
hypot hal anus or nuscle tissue of obese aninmals conpared to | ean ani mals.
In a related enbodi nent, there is provided a nucleic acid nol ecul e

conpri si rﬁﬁ@ﬂ:ﬁ@ Gue g%hicglf reré_Qérﬁﬁo’nQﬁ%x?fb@Q&! B AQIT-SONBI ByRdMadinyust T fad
sequence efcodi ng an expression produc or a derivative, honolog, anal og
or m net i mdtfiverde®domaieneiohessaiatimulic| ei ¢ acid nolecule is expressed in

| arger amounts in hypothal amus or nuscle tissue of fed animals conpared to
fasted animals. The expression product may be a protein or nRNA or may be

an exon Ofigiftt NN 1SR igeBMical frepreSondiiiBh e of fdx@rBs@bn RNA tIBRONSGTUNR. gene in

hypothalamus of fed and fasted Psammomys obesus animals.

Figure 11 is a graphical representation of expression of the AGT-202 gene in the

hypothalamus of fed and fasted Psammomys obesus animals.

Figure 12 is a graphical representation showing (A) AGT-203 gene expression in the red
gastrocinernius muscle of group A, B and C Psammonys obesus. (B) correlation of AGT-
203 gene expression in the red gastrocinemius muscle with plasma insulin level; (C)
correlation of AGT-203 gene expression in the red gastrocinemius muscle with body -
weight and (D) correlation of AGT-203 gene expression in the re§ gastrocinemius muscle

with percent body weight.



2 6 MAR 2004 -14 The ternms "l ean" and "obese" are used in thi W@f
general sense but should be <considered relative to the stan d" %@?la
for determ ning obesity. Generally, for human subjects, the definition of
obesity is BM>30 (Ri sk Factor Preval ence Study Managenent Conmittee. Risk
Factor Preval ence Study: Survey No. 3 1989. Canberra: National Heart '
Foundati on of Australia and Australian Institute of Health, 1990; Waters
and Bennett, Ri sk Factors for cardi ovascul ar di sease: A sumary of
Australian data. Canberra: Australian_jknstitute of Health and Welfare,
1995). Conveniently, an animl nodel nay be enpl oyed to study the effects
of obese and lean aninmals. In particular, the present invention is

exenplified using the Psanmonys obesus t he Israell sand rat) ani mal nodel
of di et ar PET nﬂ&é@imﬂ]@ OF THHPREFERREREMBODIMENIS  habi tat, an

active lifestyle and saltbush diet ensure that they remain |ean and
nor nogl ycem ¢ (Shafrir and Gutnman, J Basic Oin Physiol Pharm 4: 83-99,
1993) .  Howepetentiiiveatibbopredianyd Befdri orgtheridentidicetionoéf muvel gdmm assoeiaed (on

whi ch many ot her animal _species remain healthy
pat hophysi"éﬁrogf@a}‘”theé‘?@éﬁg% Hr é“%régaba(lfB‘&Fn%lf"tS“ t@ ”% bgﬁﬁ? aﬂ’é!{"dl yisges7.

671-676, t t a fRas i ntia
Bar net t e%&%fb%megﬁgglgtgtg ﬁu‘?’é}k @E%b942 47, Hljggljc’%edu}&ghz}%&méjeﬁgfﬁl% IWeeks

mor e t hansdaghing @)fm:tdﬂ@rﬂlylamﬂb/ﬁs béhmmﬁladﬂmsearahdetabmnwtr RO Yetvigen {ganr d

devel op NI DDM Only hagi c_.ani mal s 0. 9n t o_devel op hypergl ycem a,
hi ghl i ght?qﬁ]g)tle%al}lfﬁ‘ﬁ]éraf‘& Ateetyfen @aé%‘ﬁ]sﬂ/@ efﬁ%?cbﬁl}“?“ﬁﬁ'ake in the

pat hophysi ol ogy of obesity and NIDDM i n Psamonys obesus (Collier et al.,
Ann New York Acad Sci 827: 50-63, 1997a; Walder et al., Ohesity Res 5:
193- 200, TR9%an. “difftrentighemney yspesedfmumﬁdbrqaéftsud@nsnypemm@mrhen@m@éswn of

dysli pi dem ai red gl ucos t ol ena

supra) ; dEHC Ei“éfmlgtse ncesl%'(ﬁ ﬁ%&erll 1r‘{gl %%?l{') tgﬁ; o%‘ggﬁles}g 7. 1997b)
Psanmony sqiphest Sindxdls. bRtafepenE@rage‘dqfererbnowﬁalg Hihcladd thd cadle ginimas eblarnd
insulin levels which fornms a continuous curve that closely. rese es t he

patterns diffareat Eastnemisalseed aich anis a fed oF nen-frd staie M?ﬁy‘é%rfaécil ¢ IRbAR
rel ationsplp ?r%%xv(\ﬁ)ergy)bslﬁno?y%sgprgféﬁyaso?y Hhdel St :JrFa\{(gloT BRI i ex p%éfdn' ng's

curve.
products (e.g. mRNA or PCR products) which display differential hybridization

charactertstics.

Accordingly, one aspect of the present invention provides a nucleic acid molecule
comprising a sequence of nucleotides encoding or complementary to a sequence encoding
an expression product or a derivative, homolog, analog or mimetic thereof wherein said
nucleic acid molecule is expressed in larger amounts in hypothalamus or muscle tissue of

obese animals compared to lean animals.

In a related embodiment, there is provided a nucleic acid molecule comprising a sequence
of nucleotides encoding or complementary to a sequence encoding an expression product
or a derivative, homolog, analog or mimetic thereof wherein said nucleic acid molecule is
expressed in larger amounts in hypothalamus or muscle tissue of fed animals compared to

fasted animals.

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

for example, from an RNA construct.



of the pancreas"” (Barnett et al., [1994a; supra]). It is the fitﬁ ggg elty
of the phenotypic response of Psammonys obesus which nmake it rieaf
nodel to study the etiology and pathophysiol ogy of obesity and NIDDM 2 6
“MAR 2004 -15 Psammonys obesus aninmals are conveniently divided into three
groups viz Goup A animals which are | ean, nornoglycem c and

nor noi nsul inemc, Goup B aninmals which are obese, nornoglycem c and
hyperi nuslinenm ¢ and Goup C ani mal s ngch are obese, hyperglycem c and
hyperi nsul i nem c. Another aspect of th present i nvention provides a

nucl eic acid nol ecul e conprising a nucleotide sequence encoding or

conpl enentary to a sequence encoding an expression product or

deri vati v&he htommd Stpan‘arzal og)bese”mrnemsm inhthegomogtheerairal seasel bﬁbéh@éf{l ke

sequence is a sub tantl set, forth.in, SE or SEQ
| D NO 3 oforsgiersd 1slaler d[frhﬁ?asfodrdeff’“%ﬂw%%sé‘e g'aeﬁae e?or@\#aﬁg at

| east abokﬁbjg&s?/othesﬁéﬂnlltﬁfd Sfyoﬂeﬂt)ais|BMI>3R3’R15[@F3G§E—@&@I&@E Bty NfdgkReMO 2 or
SEQ I D NO 3 or SEQ | NO

5 and a[£ e_of hybridizing
to one or Commetted. ISE@&dDJrNOeﬂalmce SeE@ Soree; 1o.c¥ IwQQ N é\faéipﬂ%é@arto NO. 4

or SEQ I D_NQ 5,.or eir..co for d r

condi t | on§OURd2 H‘?‘U’é&‘é&%@? ﬁf{f@fué? SPEEZHQ‘ %? acut tggslaks]&%giﬁérﬁéglssgd ina
| arger anpaidrsifbr Bé{rﬁfé:lrkb’éhﬁlm%eﬁe BUSGhBartyi SSH6steliag kiame Canbaral: smamnmr ed

to lean animals and/or in fed animals conpared to fasted ani mals. Reference

her ei n t olnstindd efrfi¢ajthiand yéallrallPYSlat a | evel of conparison of at |east 15
consecutive or substantially consecutive nucleotides or at least 5
consecutive or substantially consecutive am no acid residues. Preferred

per cent ageosieiidndy] il &SmARKRdEmay} BasinpRliedito 40y thd effeasbf abmtanBO%n at
| east about 60% at |east about 70% _at_ |east about. 80%and at ast about
90% or ab#vmalsTHepaEeHar Shepresant IRventen Weagmpifed HS‘F&(E}I‘GU%W’%‘%%t “Hentity

Chere i's Ronras ARAYRERRel Hodkl'd JUEERLLIR Mos B NIODN, IR 18 k! ©

di f f er encéscheiabiren aaewmelclefsSty\lhl m sdbush din ahisfireethentheynienviradfagsand
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 pathophysiological responses are seen (Barnett ez a./,
Diabetologia 37: 671-676, 1994a; Bamett et al, Int. J. Obesity 18: 789-794, 1994b,
Barnett et 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 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 levels which forms a continuous curve that
closely resembles the pattens found in human populations, including the inverted U-
shaped relationship between blood glucose and insulin levels known as “Starling’s curve
of the pancreas” (Bamett et al., [1994a; supra}). It is the heterogeneity of the phenotypic
response of Psammomys obesus which make it an ideal model to study the etiology and

pathophysiology of obesity and NIDDM.



that are nevertheless related to each other at the structural, functlonal

bi ochem cal and/or conformational |evels. Were there ISINNQBthRIﬂm at
the amino acid level, "simlarity" includes am no acids that are
neverthel ess related to each other at the structural, functional,

"bi ochem cal and/or conformational levels. In a particularly preferred
enbodi nent, 2 6 MAR 2004 - 16 nucl eotide and sequence conpari sons are nade
at the level of identity rather than simlarity. Terns used to describe
sequence rel ati onshi ps between two or -nore pol ynucl eoti des or pol ypepti des
i nclude "reference sequence", "conpari son wi ndow', "sequence simlarity",
“sequence identity", "percentage of sequence sinilarity "per cent age of

sequence | denf{'@;tff/gbesyg%gﬁﬁ :Tntgl a{:or{\/fmgn ly frviadl) )S/[H}%Et Bﬁﬁsabzz'@l%ﬂéhﬂy"_ A

"refer enc requen 18 and often at

| east 25 ﬁﬁmﬁEOMRlch SHE fra@Snd3Ro BRBENR Mand Nidt@einsilinetnis | Greup B miclasovhides and
am no acid residues, in length, Because tvvowsaol ynugl eot i de

conpri se grg)obases@qmgigce(qlc and Bypayingsigpys apt GroYne THRHF &f Chpi’)‘%) E’u%el’eoti de
sequence). t hat %lélﬁﬂﬁ elneRi. t he two pol ynucl eotides, and (2)-a
pipdfetyehighiLh ShepShie

sequence drver Ween the two pol ynucl eoti des, sequence
conmpari sons between two (or nore) polynucleotldes are typlcally per f or med
by conparing sequences of the two cl eoti des oyer ariso
wi ndow’ t 8nplentsprd nide PBERERT BVEIOR| PrPeg?soﬁémalnc A &&%%"é‘l ?rﬁ? “aS%“.Sgt g

" conpar | Sﬁ’&lé’gnﬂg%%ueﬁﬁg Ehdah & &%E}g&ﬂ&d@y (560 SRS erdchBing ahl ekprekaon
contiguous Tesidue I's compar to a'reference sequence. The
conpari soprodixideva deryatdemhonsbgaddilbg amsmonetidethetsod ehefdin saidgayddotds about

20% or |l ess as conpared tq the ref equ nprise
add(l) t i onsSEUHERFEN RS SBH%??“‘F‘ Y sggerthdl %ﬁéﬁ?@ﬁ% %E&e%ﬁ%t%%r se E%@'é%p
Opt i mal SE«gnﬂ?No @forsmge@?ﬁ%) 5 2hhQBitae s%q@@wafavﬁlgrhtvwm@houmﬁm be

ze

conduct ed conput eri i npl enent ati ons of gorlthmsE&GAP B STF@:')I'
FASTA, ansmiBASTA dlinort pret v SEQrS) NoeeneSE@slIsbIQ har SERx 38 7.0,

Cenetics S. SCI [ NN

i nspect i oNgoﬂgr éﬁé Iﬁl\ﬁ% A% ?ﬁﬁ?ﬁ? f@"ﬂ%‘?ﬁ& O??g%ﬁ‘{l\ét‘%&%% rggst SO

per cent ag§EQHAMPNODYorBERY IIh )-8 Q)FBEQ‘ BOROM HIOSEQ ID NO:5 or their complementary
forms under low stringency conditions at 42°C and wherein said nucleic acid molecule is
expressed in a larger amount in hypothalamus or muscle tissue of obese animals compared

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

Reference herein to similarity is generally at a level of comparison of at least 15
consecutive or substantially consecutive nucleotides or at least 5 comsecutive or
substantially consecutive amino acid residues. Preferred percentage similarities have at
least about 40%, at least about 50%, at least about 60%, at least about 70%, at least about

80% and at least about 90% or above,

VThe term “similarity” as used herein includes exact identity between compared sequences
at the nucleotide or amino acid level. Where there is non-identity at the nucieotide level,
“similarity” includes differences between sequences which result in different amino acids
that are nevertheless related to each other at the structural, functional, biochemical and/or
conformational levels. Where there is non-identity at the amino acid level, “similanty”
includes amino acids that are nevertheless related to each other at the structural, functional,

biochemical and/or conformational levels. In a particularly preferred embodiment,



generated by any of the various nethods sel ected. Reference al so may be
made to the BLAST famly of prograns as for exanple discl oséd BARAIZ08% hul
el al. (Nucl. Acids Res. 25: 3389, 1997). A detailed discussion of
sequence analysis can be found in Unit 19.3 of Ausubel et al. ("Current
Protocols in Ml ecul ar Biol ogy" John Wley & Sons Inc, 1994- 1998, Chapter
15).. The terns "sequence simlarity" and "sequence identity" as used
herein refers to the extent that sequehg&es are identical or functionally
or structurally simlar on a nucleotide-by 2 6 MAR 2004 -17 nucl eoti de
basis or an am no aci d-by-am no acid basis over a w ndow of conparison.

Thus, a " pﬂ&&ﬁh@%ﬂ@@ﬁ@@&ﬁ%&n@w hieY radd Ok BX AP Cof ii&:nﬁ?y' Eatheat @dn by

conparing two optinm i gned sequences over the wi ndow of conpari son,
det er m ni ngmilhgtynunber of positions at which the identical nucleic acid
base (e.g. AL T, C, G 1) or the identical amno acid residue (e.g. Ala,
Pro, Ser, Thr, dy, Val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, H's, Asp, du,

Asn, G n, fyssaRed 'i@td_):scﬁge léé@eh& ReLBnSSAURRCES bib ¥i Blofe bBEnRIEtRIEs Of

mat ched positions, dividing the nunber ‘'of matched positions by the total

nunber of pedgiepiidassnilnde frefergricn doyvende”c tropriisonwiridow””, “seleengs BB ze) |

and multiplying the resulf b 00 t ield th rcenta f

Tdent iy, EGHETe B RbeePBrnERE B SXBRPSS aveTeon, Peddiencel SHEET, .-
wi 1 be undefiiyoodutstaniBRn siliRr’ SRE ShbAMRE A0S, Aateitdaicedediynddids BNASI S
conput er program (Version 2.5 for wi ndows; available fromHi tachi Software

engi neer i fgast & but freqhentisddith ! Sand Fenrasilenso?S Tathioversiriaas BEMPENABERLS,

standard def.aul ts.as,used in,the reference.nmunual C Lng Hhe:

sof twar o. FEPT BEHRAES Hin o GHERRS A ROUR, BAGERTRAC KR 0 0ges

Ref erence gy ioh édinprise0W) Sl dehifGRe e | dAlY WdRSHGNA! EitC osThplsResolf tuetaodde | east
about 0 to at |east about 15% v/v formam de and from at |east about | Mto
at | east dBaMAnc) MRk simpilsr bepwesnithe sue inohynualsetides, peh§d) ANt [ dS at

2ot 0 ol e O MRS L0 SRS Vg S e 1

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

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

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




stringency conditions. Alternative stringency conditions may &e appl i ed
wher e necessary, such as nmedium stringency, which includes a cﬁé‘%%rﬁﬁ&’sses
fromat |east about 16%v/v to at |east about 30% v/v formam de and from
at least about 0.5 Mto at |east about 0.9 M salt for hybridization, and
at least about 0.5 Mto at |east about 0.9 Msalt for washing conditions,
or high stringency, which includes and enconpasses from at | east about 31%
viv to at |east about 50% v/v formam deland fromat |east about 0.01 Mto
at |east about 0.15 Msalt for hybridization, and at |east about 0.01 Mto
at |l east about 0.15 Msalt for washing conditions. In general, washing is

carried oufy fi%iFe ®8siS of a: Adind @G- AMRAb Bd bR ol ¥ widdowRE cofBp@iisonS:
109, 1962). However, the Tm of a duplex DNA decreases by 1 C with every

i ncrease GFhut% i“pertéreageuotbenuake ndestitt c for exswplsaisr ealquisiethby companigs ey

Eur. J. Biochem .46: 83, 1974. Formanmi de is optional.in. the

ybr i di 7at UG e g ers o Al 350N oot o BT gl oo B EGRE qumber of
pref erred Joeiphsa0hnish tHengamex meRicdRld e (@8 A,al, I\ T) brane idehticagmirey is 6
x SSC buffer, 0.1 %wv SDS at 25-42C, a noderate stringency is_2 x SSC

buf fer, 0.atidesidve GOS Ade, Riot SmpBrabiy, &al, deunhBe, Phagbyr2 6w, dys:6%1E; His: §i5Ps

stringency.is,0.1 SC fer, 0..1% Wy r | east
35C. The b A0t S35 et Ehocars iotolistttisdh B AT R & o
i nvent i on JaBYiof9deSRE itk nunfbep¥Pmbilcled RiRitBANBY SRGURANAENEI: of besitiatsin did y

occurring gene (or correspondi ng cDNA) or rotein or may carry one nor e
nucl eot i deviodow wf semaisan Substhe tvirdonsizeladed UGBS drorEs iRy 189 ghiiefdre

nucl eoti d S i: , NO 3
0r st | DR EREER ety Ll B snk ubiohes of i tcRblt i nflbn Ssiduefte B0 0
AGT- 106, A&htily3wil AT uRdetstoiGh 20z thied nAEhR- RO3:ntage’ pealctlated by, thF ABNASIS

corresponding proteins are AGI-106, AGT-113, AGT-201, . G%zoz and AGT- 203,
respect i vEPTPUIERBFAZFER EXCTRR &i nfoF Finders o lablgsfrom }ta%gg §€ REPCIHE and

AGT- 203 i gl uﬂﬁ.s’SouYW?ﬁrgF?aBQirs&QrCi}ﬁtf&niaf BisoGAR dhdaREIIENRMCuGENE a CDNA

as well as any fatura occurring or’ induced derivatives. Apart fromthe
subst i t ut irefesgncel eh®tuhbascoatpdhving ablelisbireas. Somildirheormmente aipplieis edtigancéd t he

present invention further enconpasses nutants, fragnents,
sequence smuianty.

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

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



parts and portions of the nucl eotide sequence correspondi ng to,A%T-é%?,
AGT- 113, AGI- 201, AGT-202 and AGT-203. The expression pattgﬂhTH¥ A 106,
AGT-113. AGT-201, AGT-202 and AGT-203 has been determned, inter alia, to
i ndi cate an involvenent in the regulation of one or nore obesity, diabetes
and/ or energy netabolism In addition to the differential expression of
AGT- 106, AGT-113, AGT-201, AGTI-202 and AGT-203 in the hypothal anmus or
nmuscl e tissue of |l ean versus obese aninmals and fed versus fasted ani mal s,
these genes may al so be expressed in _ther tissues including but in no way
limted to nuscle and |iver. The subject nucleic acid nolecules are
preferably a sequence of deoxyri bonucleic acids such as a cDNA sequence or

a genom c sequence. A genom c_sequyence .al so comprij.se, ex and, i.ntrons.
A genomifees c@arﬁﬁ@a@r é’é?fFﬁE‘ﬁﬂ‘a”@fSaog‘ri%?ﬂﬁeB?y PEgi Shn a?)?ﬁ@?w?'elé)u atory
regi ons. %E‘ en rig%g{ng%% Byt o_ﬁ)% \gm_tsﬁjgﬂa, 2RV @modePatédEiNAgerc P iy DRSSAN

exons whi al'so i nvol ved in genetic networking, whether or not
t hey ar e buffenslias edv EBSat probmEraiste i2 ez QDL to BG°R, Mghstriogency €843 der ed

to be a AGI-106, AGI-11 AGT- 201, AGT-.20 r -203 gene from anot her
ani nmal s g@r?itygf%r;ﬁnleﬁﬂé«rggég'{taﬁ&gﬂﬁqﬁ“ﬂ@,‘é}%f?%_ 202 or AGT- 203 gene is
exenplified herein from Psamonys obesus hypot hal anus. The i nvention

extends, however, to the honol ogous gene, as deternined by nucleotide
sequence Tanaideotideuseqtanon ot fmiom aidnagasencpof Heetrsssent Ny ERIIRARFATRIPE e, g.

cows, sheep, pigs, horses dopke | abor at or S I . 1 ce,

gui nea pit‘bg’facﬂéﬁkﬁ‘t LPE SCHYRRS Pgﬁhf’ %M%’n‘?%ﬁmngrﬁ%‘%k% C%)g% 55.0?‘?% scjtﬁq O)chn;“ and
capt ur ed ppirdiel oA M Pdafry (e Or micRd BidISotidE ¥ @mindlead sutksingiangosliitioh endioc| ei ¢
acid of the present invention and i rlmga_rtl cul ar AGT- 106, AGT- 11% AGT- 201,
AGT- 202 drldtifGTTROBudeatidetssquaedsagt foridsinSRl HOMHPdgSEREN BO:3 r PEQ Rt ed or

purified, {orm far..qay b i . t 9 LON
Vector - BiP RSO B ORLor REQRENEES BPitE T e Hats 28Rt BXHERRZLS
i nsect ongeast 48rls) AGTi201MitGrobk ahd cabT-208 eregpectively.cBld Joroaspiantidg  The

derivatives of the nuc_:l ei c aci d nol ec_ul e of t_he pr eser&T.i?_&/epetsi gcrt\ivielnpl ude
proteins are AGT-106, AGT-113, AGT-201, AGT-202 and A , P y
Reference herein to AGT-106, AGT-113, AGT-201, AGT-ZOZ and AGT-203 includes,
where appropriate, reference to the genomic gene or cDNA as well as any naturally
occurring or induced derivatives. Apart from the substitutions, deletions and/or additions to
the nucleotide sequence, the present invention further encompasses mutants, fragments,

parts and portions of the nucleotide sequence corresponding to AGT-/06, AGT-113, AGT-
201, AGT-202 and AGT-203.

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

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




ol i gonucl eotides, PCR priners, antisense nol ecul es, nol ecul e% S iﬁgaﬂj{gﬁ for
use in co- suppression and fusion nucleic acid nolecules. Ri gzv S d DNA
enzynmes are also contenplated by the present invention directed to

AGT- 106, AGT-113, AGI-201, AGI-202 and AGI-203 or its nmRNA. Derivatives
and honol ogs of AGI-106, AGI-113, AGI-201, AGI-202 and AGI-203 are

conveni ently enconpassed by those nucl egfide sequences capable of
hybridizing to SEQID NO 1, SEQ 1D NOZ or SEQID NO3 or SEQID NGO 4 or
SEQ ID NO 5 under |ow stringency conditions at 42C. The present invention
extends to expression products of AGI-106, AGI-113, AGT- AGT- and
AGT- 203. Phéomplieis raetisidsepd 6@ ¥F ond G odic 1§ Tat s, ﬁﬁﬁ’%@fng‘f%ﬁ%f’ég{r@? &
derivatives onol ogs _or. an reof iV atsl ddycl &apEMt S,
parts, porgtepeoﬁgr,n ar?ﬁﬁ‘gﬁfns",ma\llgéf%geﬁt ﬁs“pegﬁ%qfrﬁor%[)?pggﬁ %%@"jﬂ(g{ ﬁ?g%é{:ynt hetic or
r econbi narmy3 seHé ¢esxdmsitfledi Wegeih Ui IPspiniosl N Sbesiartypotbalafmagientmyeniorc| ude,
for exanple, active regions of AGI-106, AGT-113, @hGT-CﬁOZ. or AGI- 203d/
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anmno a. i . i - i d. i rda dehiapatdiveshdrg] ude
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i nserti ongosifeys), Mqboeatarty teatl dniile (agi meceagiidsa plgssbamstermatabluig)neompdngpn
sequence variants are those in ng ch, one or m)r{? ?m'fno aci d resain%)lﬁﬁ]s are

i nt r oducedM Y C- CHP-clogt)andicaRpredvils anmelp £ & BRI, FAER IS e, K4S Sh
insertion is also possible with suitable screening of the resulting
product. Deletional variants are characterized by the renoval of one or
nor e ani nThaaidsicfactnoft the psseuemeatioSatd in partisidarad CEAIPARAGE d3vAPT 2 s are

those in ' at | one residue in the sequence,has . r and a
di ff erent A&?@uﬁnd ﬁﬁg? e"lﬁ’%i1 et”svaﬁ}’ﬁécaé'.dq}g Og‘%%sn‘a%bgflas%gqg%?ﬁl £ ﬁgﬁ 13c{)ﬁa

am no aci Gy MRk dASHrRa P Eli SRRPO MR toY BuchPd®l AR x Pk €lo® Udktdrl Enpriessicn may be in
Conservative am no acid Substitutions typically include substi Euti ons

Wi t hi n. t.he duisryotiv el Gneofeps maghyaliane insed oalyapst wells)waip pacropabreaidFseland

| euci ne; as&artbi acid and glutam c acid; asparagi ne and gl utam ne; serine
and t hr eoffPHe Oﬁbsi ne and argini ne; and phenyl al ani ne and tyrosine.

Addi tions to am no acid sequences

The derivatives of the nucleic acid molecule of the present invention include
oligonucleotides, PCR primers, antisense molecules, molecules suitable for use in co-
suppression and fusion nucleic acid molecules. Ribozymes and DNA enzymes are also
contemplated by the present invention directed to AGT-106, AGT-113, AGT-201, AGT-202
and AGT-203 or its mRNA. Derivatives and homologs of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 are conveniently encompassed by those nucleotide sequences
capable of hybridizing to SEQ ID NO:1, SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO:4
or SEQ ID NO:5 under low stringency conditions at 42°C.

The present invention extends to expression products of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203. The preferred expression products are proteins or mutants,

derivatives, homologs or analogs thereof.

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-106, AGT-113, AGT-202 or AGT-203.

Derivatives may be derived from insertion, deletion or substitution of amino acids. Amino



i nclude fusions with other peptides, polypeptides or proteing% C@ﬁ@iﬁ@h and
functional equival ents of AGT-106, AGT-113, AGT-202 or AGT-2 6 u be
under st ood as nol ecul es exhibiting any one or nore of the functional
—activities of these nolecules and may be derived from any source such as
being chem cally -synthesized or identified via screening processes such as
nat ural product screening. The derivatives include fragnments having
-particular epitopes or parts of the enfgire protein fused to peptides,
pol ypepti des or other proteinaceous or non-protei naceous nol ecul es. Anot her
aspect of the present invention provides an isolated protein or a

derivative,., .honol og,, anal og. or .m neti c_thereof ich i r hn,J ar ger
anount s i ﬁélﬂyﬁiﬁm%‘éhﬁ%‘éﬁ“"?g%@geiaH“B‘béﬁ Oléﬁ?rﬁ%)f}gﬂc%ﬁnplggleglsﬁgyﬁggﬁ Ilga?;si mal s.
I'n a nor e;pneREARInasRESbf Singleh? nRil@sIe Bhidowead! Imseriohdlifind sid piquuadted an
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t_ i,nv
derivative, © hacgrrlg?sgg, ana ereof wherein saird proteinis

encoded bissatdauial ieoplace Arseguigsle ®f subsitaivhabhhincasid etridnty tde dons@EQVED
NGO 1, SEQID NO 2, SEQID NO 3, SEQID NO 4 o({ SE(}).IDNCI&O a.nuycl eoti de
sequence MBIENGCIdt SHRSAEHIOBHOLONPAIYAHIVEL ¢iNY ACS FMOSTHUIGNS ofyYP | BWS°1, SEQ

I D NQ 2, - i 4 LiDe NQSata@hg/ $link S ise sk eanaf
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include fusions with other peptides, polypeptides or protems.

Chemical and functional equivalents of AGT-106, AGT-113, AGT-202 or AGT-203
should be understood as molecules exhibiting any one or more of the functional activities
of these molecules and may be derived from any source such as being chemically

synthesized or identified via screening processes such as natural product screening.

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

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

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

tissue 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
acid sequence substantially encoded by a nucleotide sequence as set forth in SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 or an amino acid sequence

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




reference to isolated or purified naturally occurring AGT-lOﬁ, @@%é#‘?’
AGT- 201, AGT- 202 and AGT-203 protein nolecules as well as a ﬁ i g I ves,

honol ogs, anal ogs and mnetics thereof. Derivatives include parts,
fragments and portions of AGI-106, AGTI- 113, AGTI-201, AGTI-202 and AGT-203
as well as single and multiple amno acid substitutions, deletions and/or.
additions to AGTI-106, AGT-113, AGT-201, AGT-202 and AGT-203. A derivative
of AGT-106, AGTI-113, AGI-201, AGTI-202 and AGT-203 is conveniently
enconpassed by nol ecul es encoded by a mucl eoti de sequence capabl e of
hybridizing to SEQID NGO 1, SEQID NO 2, SEQID NGO 3, SEQID NO 4 or SEQ ID
NGO 5 under | ow stringency conditions at 42C_ Ot her derivatives of AGT-106,
AGT- 113, AGT-201, AGT-202 and AGT-203 i ncl ude ¢S em cal lanal o%%d Anal,pgs of
AGT- 106, AGRIEL ZMONGiTip hypotdamysnor FHECIAEFs¥0a! CRGHBHPH A RE R el n

i ncl ude, l%ngm e not limted to, nodifications to side chains,

i ncor poration of unnatural am no acids and/or their derivatives during
pepti de, polypeptide or protein synthesis and the use of crosslinkers and

o eSO B0 AL SO0 RLE R 0P RERLghErce0v

st de chain

modi T i cat ih8£h%10go%ﬁgglcﬁtﬁﬂnmé {hBROPHASAN shidVsbleiPhs eR@dadidy aotitkbidd i ons
of am no groups’such~as by reductive al %ati on by reaction %j{h E&TD
al dehyde fejuenveibiyntiadiyus setdortinin SEQEBNG: 1aPEQIRNPZnSRRIR NO:3, S

met hyl acet | m dat e, ation with acetic aphydride, b Lat icom &f
anino gro 4\)9"@%%93%‘#3;“ Ei?‘?%‘?c{tﬂdf)ﬁg%?f}?eaﬁ ?v\élg Bt I%%Srtnggép S%p?vﬁ)ﬁ th 2, 4,
6-trinitr 2&%@@1@ )l mbqoiSE(%gb NGOINBS)Y ID aeyBASEQNID NG anSEf} GRPSOi t h
succini c anhydride and tetrahydrophthalic anhydride; (a;{l‘Ed Dﬁﬁ\gg&go%beﬁ%on of
lysi ne wi hd/pyisidpski¢ oBhphskphgtceSEQIPIVRH B RNE2orE Qi BPEX “FThe
guani di ne gt qu LAi-ne I esi i §d:66hy RdoRgef Qnaion®a: of
het er ocycllﬁéﬂcdgr‘?g‘{e%géﬁ@ﬁ oﬁrti(;)e ﬁ%‘?@ﬁ%mﬁxﬂgﬁgg&%uch as gg gf but anedi one,
phenyl gl yazed. and gl yoxal . The carboxyl group may be nodified" by
carbodii m de activation via 0-acylisourea
Reference herein to AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 includes
reference to isolated or purified naturally occurring AGT-106, AGT-113, AGT-201, AGT-
202 and AGT-203 protein molecules as well as any derivatives, homologs, analogs and
mimetics thereof. Derivatives include parts, fragments and portions of AGT-106, AGT-
113, AGT-201, AGT-202 and AGT-203 as well as single and multiple amino acid
| substitutions, deletions and/or additions to AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203. A derivative of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 is
conveniently encompassed by molecules encoded by a nucleotide sequence capable of
hybridizing to SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ ID

" NO:5 under low stringency conditions at 42°C.

Other derivatives of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 include
chemical analogs. Analogs of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203
contemplated herein include, but are not limited to, modifications to side chains,
incorporation of unnatural amino acids and/or their derivatives during peptide, polypeptide
or protein synthesis and the use of crosslinkers and other methods which impose

confirmational constraints on the proteinaceous molecule or their analogs.




formation foll owed by subsequent derivitization, for exanple, to a
correspondi ng am de. Sul phydryl groups may be nodified by net?%gﬁ RugmMas
car boxymet hyl ation with iodoacetic acid or iodoacetam de; perfo #ic acid
oxidation to cysteic acid; formation of a m xed disul phides with other
thiol conpounds; reaction with maleim.dg, maleic anhydride or other
substituted nmal ei mde; formation of nercurial derivatives using 4-

chl oronmercuri benzoate, 4-chloromercuriphenyl sul phoni c acid, phenyl mercury
chloride, 2- chloronercuri-4-nitrophenol and other nercurials; .

car banoy| Exaroplesiof fsidsy e enedifieations icaatepmlatery PittBp PEFFeREEVAEY gl de
nodi fi ed by,.for example, oxidation with b N1 OF vakikyhat i on
of the inﬁ%pg&?WHﬁ o RPN fﬁié%é%%ﬁﬁ%f E?on&ggbyggﬁgg?phenyl

hal i des. FyLipak N ilo@eH dbeSre@ittioh ewethhalaBBaN dmidinytidre vailht enetitylapptimidatest i on

wth tetrani'tronmethane to forma 3-nitrotyrosi.ne derivative. Ngd%;hgation
of the i nayiatiohe Withngedic anhydidedi srsbareailelipe Q& ZBEO &SI PMifie ’

al kylation. with ioedoacet]c. i Lwvat i VES. catbai ¥l &kd OTNBEY; h

di et hyl py{}%’&(}bﬁgﬁg% e @I%ﬁﬁﬁ%%g%&%% %xg?ffjp {er%lmgf i ncoél%r ating unn);at ur al
am no” aci gglaef ofeminagioueswillsininipentiddde syhtetrelsydsophthedic ygbydridlst 28fle not
limted to, use of norleucine, 4-am.ng buytyrig acid, 4-am no-3s

hydr oxy- Seysiferylrpene biyene waRpyndealn; P%GF%@MBﬁ%W%dcg%{eﬁ’t“%ﬁ’ﬁt"g}fhgﬁ"i‘/%| e,
norval i ne, phenyl glycine, omthine, sarcosine,

4- am no- 3- hydr oxy- 6- et hyl hept anoi ¢ acid, 2-thienyl al anine and/or
D-i soner sTRf gamidmeagiots. of argisine ofesidnemtrayalbeamodifiedc b, the ofr@Aht%d

herein is shown in Table 3. 2 6 MAR 2004 -24 TABLE .3 .
Non- conv ebftsrenutiesqn ﬁgtl%xnwgqlﬂqtsowgp (rfﬁggnta ﬁflﬂjoasa%,s E})él}ﬁnﬁ%mg% i p&enyi glyoxal

and glyoxal.

The carboxyl group may be modified by carbodiimide 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
mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydrnde
or other substituted maleimide; formation of mercurial derivatives using 4-
chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-
chloromercuri-4-nitrophenol and other mercurials; carbamoylation with cyanate at alkaline

pH.

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

tetranitromethane to form a 3-nitrotyrosine derivative.

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

diethylpyrocarbonate.




a- am nobutyri c aci dAbuL- N-net hyl al ani neNmal a a

am no- a- net hyl but yr at eMgabulL- N- et hyl ar gi ni neNmar g 25 MAR 2004
am nocycl opr opane- Cpr oL- N- mret hyl aspar agi neNmasn

car boxyl at eL- N- et hyl asparti c aci dNmasp am noi sobutyric

aci dAl bL- N- et hyl cyst ei neNntys am nonor bor nyl - Nor bL- N- et hyl gl ut am neNngl n
car boxyl at eL- N- et hyl gl utam ¢ aci dNngl u

cycl ohexyl al ani neChexal- Nnet hyl hi sti di neNmi s

cycl opentyl al ani neCpenL- N-nmet hyl i sol | eci neNmi | e

D- al ani neDal L- N- met hyl | euci neNm eu D- ar gi ni neDar gL- N- net hyl | ysi neNnl ys
D-aspartic aci dDaspL- N-net hyl nmet hi oni neNmre D- cyst ei neDcysL-N-neth

yl norl euci neNml e D gl ut am neDgl nL- N- et hyl norval i neNrmva D- gl utam ¢

aci dDgl uL- N- et hyl or ni t hi neNmor n D- hi sti di neDhi sL- N-net h yl phenyl al

ani neNnph - | |1 L reld 1fati uri tide synthesis

D- | euci ne x?&k&gkloﬁeﬂg'ﬁ%g élrnlg#gﬁlhn%sngﬁ %@y@}dﬁé&%@%ﬁ%ﬁv%? hr;/?gt %erp eoniyr?eNm hr

D- et hi oniimdiRigp bt Nratebhyibtitey pioo phaokmotlepcine, 4-amine butynic acid, 4-amino-3-

D- or ni t hi neDor nL- N- net hyl t yr osi.ne r : : . .

D- pheny! aP¥doREPr EY!RE'%@{%I %@I Eggtﬂﬁ‘pgpexanmc acid, t-butylglycine, norvaline,

D- pr ol i nepRLQts1 PERE LYt Rl ¥hrabalied, REINTRS-8-hydroxy-6-methylheptanoic acid, 2-thienyl
D-serineDser L-N-nethyl -t-butyl gl yci neNnt hug D-t hreoni neDt hr L- nor | euci neN e
D- t r ypt ophknide raptlon d)-isahiersedlvemRopcidaRA2 B9 Lo f- urpigtural amino acid, contemplated

herein is shown in Table 3.



D-tyrosi neDt yr anet hyl - am noi sobut yr at eMai b

D-val i neDval a- net hyl - y- am nobut yr at eMgabu - 25 MAR 2004
D a- net hyl al ani neDmal aa- net hyl cycl ohexyl al ari i neMchexa

D a- net hyl ar gi ni neDmar ga- et hyl cyl copent yl al ani neMcpen

D a- net hyl aspar agi neDmasna- net hyl - a napt hyl al ani neManap D-a

met hyl aspart at eDmaspa net hyl peni ci | | am pgMoen D a

met hyl cyst ei neDntysN- (4- am nobutyl )glycineNglu D-a

met hyl gl ut am neDngl nN- ( 2- am noet hyl ) gl yci neNaeg D-cx

met hyl hi sti di neDmhi sN- ( 3- ami nopr opyl ) gl yci neNom

D- a- net hyl i sol euci neDm | eN- am no-a ngtAwj put yr at eNnmaabu

D a- net hyl | euci neDm euanapt hyl al ani neAnap

D-a- et hyl Lysi neDm ysN-benzyl gl yci neNphe

D- a- net hyl Ngi-béroeiafarmet N- ( 2€eddg bany| etibnibdmleytdmeNgl n Code
D- a- et hyl ginb béianeDor nN- (car bany| met hyhih@kygi neNasn D-a

met hyl phenyl al ani neDnpheN- ( 2- car boxyet hyl ) gl yci neNgl u D- a- net hyl pro
| i neDnpr oN-{Tar boXy et Nyl ) gryci neNasp

D- a- net hylasapinebBserdidcycl obdbyl gl yci deNeathylalanine Nmala
D- a- net hyl t hr eani ne hr N-cyc eptyl gl.yci ne ep .

D a- et hqu’?rglﬁ?bcﬁﬂlﬁm”f)ﬁﬁ?cy%fggngyl gllyﬁ‘ltr%%ﬁiémm Nmarg
D- a- met hy ldh&stR ¥ cycl odgeyl gl ycimniNGe@GabhRagine Nmasn
met hyl val i neD%\s?”gl EI—Q(?;I cododecyl gl yci neNcdod Flasp _gl _

D- N- net hylcatbanylagDnmal aN- cycl ooct yl gl ydi-NeiNetbgtaspartic acid Nmasp

D- N- et hyl ar.gl.nl neDnmar gN- cycl gpr opy! glﬁﬁ'ﬁ%ﬁ?ﬁr 0 _D-N-net hyl as&m%ggm

neDnmas NN EPEPYHEGACKT yci n nd ysteine
D N ot hy eyt 6 TEERTCY Sk (3, 5o phenyl bt opy Y By e iebhe. e
D- N- net hylcgibekgiaieneDnngl nN- ( 3- guani di ndpNepyihytglytemelar g Nmglu
O N-methyl Gichamame @ UN (TeRagr oY et Il dhotshdine ™" Nrmhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgin L-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmomn
D-histidine Dhis L-N-methylphenylalanine Nmphe
" D-isoleucine Dile L-N-methylproline Nmpro
D-leucine Dleu L-N-methylserine Nmser
D-lysine Dlys L-N-methylthreonine Nmthr
D-methionine Dmet L-N-methyltryptophan Nmtrp
D-omithine Dom L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
D-proline Dpro L-N-methylethyiglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug
D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva



D- N- et hyl hi sti di neDnmhi sN- ( hydr oxyet hyl ) ) gl yci neNser

D- N- net hyl i sol euci nebnm | eN- (i m dazol yl ethyl))glycineNhis 2 6 %%3001‘26-
D- N- net hyl | euci neDnm euN- ( 3-i ndol yl yet hyi ) gl yci neNhtrp

D- N- net hyl | ysi neDnr nl ysN- et hyl - yam nobut yr at eNngabu

N- net hyl eycl ohexyl ai ani ne NnthexaD- N- net hyl et hi oni neDnnmet D- N- net hyl or ni
t hi ne Dnnor nN- net hyl cycl opent yl ai ani ne, Nntcpen N-net hyl gl yci ne

Nal aD- N- met hyl phenyl al ani neDnnphe N-m e2hyl aminoisob utyrate

Nmal bD- N- Tnet hyl prol i neDnnpro N- (1 -net hyl propyl ) gl yci ne

Ni | eD- N- et hyl ser-i neDarnser N-(2-nmethyl propyl)glycine

Nl euD- N- et hyl t hr eoni neDnnt hr _D- N-m et hyl trypt opha :
Dnnt r pN- ( IPTEOHPE et hyl ) gl yei nERFal D- N%WM?TP"@‘@PW&ME’ Maib
Dnntyr N- hyi:a- napt hyl al ani n nap DN Py LM bR B rat Meabu
Dnnval N- @%¥4l%eni cillam neNr%ggeﬂral1 -y- an‘%\lfr'\]gﬁﬁgtiri c aci dal‘c &
GabuN- ( p- hy-drmseplaRnink) gl yci nBidatayr  L- to-mathylcgtlpbéxydalanine Mchexa

TbugN- (t hl onet h I‘)gl_yci neNcys_L-et hyl gl yci ne Et gpeni.cillam nePeI&
L- honopheireanethyiaegitiphel - ct - REery | al arfFmeluicxloppabviglapiney| ar giMitHe
Mar gL- a- | i neMasn L-ce- met hyl L ;
MaspL- ot nPrr%p ﬁg}%ﬁﬁ%g%fpngl ycCi n%m%gnug L- g%%@ﬂ{/%%@%‘ %lialr?(ralme Manzp
M YSL- et hykahdiyigdpaaameMet g Dmaspret hy loginathgipemeillamine Mpen
Myl nL- ce- net hyl gl ut amat eMgl u L- a- net hyl_hi sti di pe ) 1
Mhi sL- a- nﬁi-ﬁyﬂﬁgﬂﬁxﬁ*@ﬁfyl al ani FBRMphe LNE-ABISHIYSSIERE ne Nglu
M1l eN(2- hyl.1 hi pet ) gl ycj met  L-yoq7 I
M eul- - ot Ry SERERE) 9L CRRENT) | raVT R R SHERRe Nacg

Mret L- ci - mebdiéta@hisgdiat neMhl eDinhis- m et INH R aminoptdpybgiytimal - a- metlym or ni
t hi neMom

D-e-methylisoleucine Dmile N-amino-o-methylbutyrate Nrmaabu
D-c-methylleucine Dmleu a-napthylalanine Anap
D-c-methyllysine Dmlys N-benzylglycine Nphe
D-a-methylmethionine Dmmet N-(2-carbamytethyl)glycine Ngln
D-¢-methylomithine Dmom N-(carbamylmethyl)glycine Nasn
D-c=methylphenylalanine  Dmphe N-(2-carboxyethyl)glycine Nglu
D-o-methylproline Dmpro N-{carboxymethyl)glycine Nasp
D-c-methylserine Dmser N-cyclobutylglycine Ncbut
D-c-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-g-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
D-o-methyltyrosine Dmty N-cyclodecylglycine Ncedec
D-g-methylvaline Dmval N-cylcododecylglycine Nedod
D-N-methylalanine Dnmala N-cyclooctyliglycine Ncoct
D-N-methylarginine Dnmarg N-cyclopropylglycine Ncpro
D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine Nbhm
D-N-methylcysteine Dnmeys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgln N-(3- guanidindpropyl)glycine Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methylhistidine Dnmhis N-(hydroxyethyl))glycine Nser

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




L- a- met hyl phenyl at ani ne MpheL-ci -nethyl pro |ineMpro L-ce-nethy| senine

Mser L- a- met hyl t hr eoni neM hr L-ce- et hyl t r ypt ophan 6 MAR 2004

M rpL-a-nmethyl tyrosi neMyr L-ce-nethylvaline

Mral L- N- met hyl honophenyl al ani neNmhphe N-(N- (2, 2-di phenyl et hyl)

Nnbhm\- ( N- ( 3, 3-di phenyl propyl ) Nnbhe car banmyl m et hyl)

gl yci necar banyl net hyl )gl ycine 2 6 MAR_20Q4 -27 1-carboxy- | -(2,2-diphenyl -
Nmbc et hyl amino)cycl opropane Crosslinkers can be used, for exanple, to
stabilize 3D conformations, using honpb- bifunctional crosslinkers such as
the bifunctional imdo esters having (CH2)" spacer groups wth n=1 to n=6,
gl ut ar al dphydaethPdugdicoxysuc@mnlziide edN-G-mdelytyetiotglyoinbi f unct iNBHE|
reagents which usually contain an am no-regcfi ve.rrgi et%{ such AR oabu

N- hydr oxy ButianethyHysie and and?MBls gr oup- B 1 ARITCBHETH Y e noi et V'EUCh as

mal ei m do,or _difDhi i capQd iR HiSGER) - | N addintien,
pepti des gﬁet%gfcg%lﬁ?%&#g |r(])e$1al f/l%%%nstpglﬁneciﬂ%y, for exanple,
I ncor por abilinéhylGaithaied N emetnmtham ndl-methgisyclopentyddatiné on of Newpisl e bonds

between Cc, and Cf|l atons of _am no acids _and the fP mat i on of Clﬂec
pepti des Drmethylgbgine by int r d¥ki ng col’aNamg 363‘?1’3@%’ ai”&‘t‘}? as form'fg an ani de

bond bet wgen e N a enf. N, betweear H chai ns or bgiween a
si de chai "Bﬁth%ﬁ'ém}{lgbo}jg@t%er%%hs. Al qul%%wn%%?lﬁ?cati ons may al ‘sﬁ%ebe
usef ul i nnstiakith1piopg)EReindCRiIk06, AGTDINInetd@erin201, AGT- 202 SmthsaGT- 203

nol ecule for use In in vivo adm nistration protocols or for di)a n&stic
“pur poses. NFBeneithdpwipyDalrigensYletul e of DeiNenghddespninenyent i on i ”g’ft erably

in isolat formor |ligated {0 a vectQf, N.EXPressi oppector. By
"i sol at edﬁgﬂgner@ém{ptgp cl ei v:15 Uy ol gjcr: 1Irg‘% Sv?lrzglyﬁﬁéer gone at | east one
puri fi cat hoQ_sduePtyadend i s | DMy eni emtiythgainapgdialdndre exampiNevaniyy a

conposition conprising at | east about 10% subject nucleic acid | ecul e,

pr ef er abl P-Mimdtedwalingbout 20%nmisl e pr faetyipgnigdlamgiest about st |

more pref '?-%gl?rlzo\{)u%%c acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr
L-t-butylglycine Thug N-(thiomethyl)glycine Ncys
L-ethylglycine Etg penicillamine Pen
L-homophenylalanine Hphe L-a-methylalanine Mala
L-o~methylarginine Marg L.-cemethylasparagine Masn
L-a-methylaspartate Masp L-c-methyl-z-butylglycine Mtbug
L-a-methylcysteine Mcys L-methylethylglycine Metg
L-c-methylglutamine Mgin L-o~-methylglutamate Mglu
L-o-methylhistidine Mhis L-a—methylhomophenylalanine Mhphe
L-c-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-o-methylleucine Mleu L-c-methyllysine Mlys
L-o-methylmethionine Mmet L-c-methylnorleucine Mnle
L-g-methylnorvaline Mnva L-c~methylornithine Mom
L-c-methylphenylatlanine ~ Mphe L-c-methylproline Mpro
L-o-methylsenine Mser L-c-methylthreonine Mthr
L-o-methyltryptophan Mtrp L-o-methyltyrosine Mtyr
L-c-methylvaline Myal L-N-methylhomophenylalanine Nmhphe
N-(N-(2,2-diphenylethyl)  Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe

carbamylmethyl)glycine carbamylmethyl)glycine




| east about 40-50% even still nore preferably at | east about 6 -7&0/ )Zﬁ’ﬁlf
even still nore preferably 80-90% or greater of subject nuclei 8a I%
nol ecul e relative to other conponents as determ ned by nol ecul ar wei ght,
encodi ng activity, nucleotide sequence, base conposition or other
conveni ent neans. The nucleic acid nol ecule of the present invention nmay
al so be considered, in a preferred enbodinent, to be biologically pure. 2 6
MAR 2004 -28 The term "protein" should be understood to enconpass pepti des,
pol ypeptides and proteins. The prot eiz may be gl ycosyl ated or
ungl ycosyl ated and/or may contain a ra Z;é of other nol ecul es fused,
| i nked, bound or otherw se associated to the protein such as am no acids,
| i pids, carbohydrates or other peptides, polypeptides or proteins.
Ref er ence rej nakter. o ein"” includes a protein conprising a
seqguence B’Fgrgfr)ng%cl)a(gtgi %gﬁeglgﬁv\eﬁ% as a protein associated wth other
ol ecul esethytahimgc@Bpaspaaei ds, |ipids, carbohydrates or other peptides,
pol ypeptides or proteins. In a particularly preferred enbodi nent, the
nucl eoti de_sequence corresponding to AGF-106—i-s—a—ebNA—seguence—conpri si ng
a sequence of nucleotides as set forth in SEQID NO I or a derivative,
honol og or anal og t hereof in¢luding,a . nucl.epti ayvd: Ll arity
to SEQ I ﬁ:Né?quer%l A ABtHETS éretxiag‘giearti)y&%qlé?ee?’;ﬁe eﬁﬁogﬁﬁén]fé,lﬁ?ﬁém
nucl eot i dg rSEAMENERARKERSRANS tRGbifhctiORN-ihi® dsershaDigA CGHbpAcE STOMPT i Si ng
a sequence of nucleotides as set forth in SEQ 1D NOérngé arg&? ivative,
honol og owitamelloy therPotaraldebydai Mg ydronysicasinide csE&u Y ‘ﬁﬁ"’ tona
simlarit SE D 3. .1In ill a her Lol .ar Hel{ercti@inide
‘enbodi me ?gef“ﬁewﬁ%fhl“é‘yﬁyd%onéae“éé}ér#emog%%%%prgﬁ%wng&}lt% ﬂi\é%@rr 0% is a CDNA
sequence SRtk Moud GREMICNERH0E muiay satlh demaksmaiet orf dithin MaictgEEH) o0 NO 3
or a derivative, honolog or analog thereof i ncltudi ni% glllnucl ?roitnie?l% sgguence
havi ng sisirbadiimige (GOGE) Inrddition, pemiidss 3t PHEPLBERABHAFINFIATET &r'y &d
enmbodi nent, the .niijcl j (o} i<N 1R lof28ibies bénde DNA
sequence ?@ﬂ{??‘?’sf%oép (ggtgéel{qggg’fgﬂgﬁ ﬁ,&e@%ﬁggﬁgﬁg, gﬁo g?%rt hin SEQID

between C, and Cg atoms of amino acids and the formation of cychc peptides or analogs

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-106, AGT-1 13, AGT-
201, AGT-202 and AGT-203 molecule for use in in vive administration protocols or for

diagnostic purposes.

The nucleic acid molecule of the pr;sent 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
example, by a composition comprising at least about 10% subject nucleic acid let?C'L‘lle,
preferably at least about 20%, more preferably at least about 30%, still more preferably at
least about 40-50%, even stilt more preferably at least about 60-70%, yet even still more
preferably 80-90% or greater of subject nucleic acid moleculc relative to other components
as determined by molecular weight, encoding activity, nucleotide sequence, base
composition or other convenient means. The nucleic acid molecule of the present invention

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



NO 4 or a derivative, honol og or anal og thereof including argg I tagﬁg
sequence having simlarity to SEQID NO 4. In still a furt Wt' larly

preferred enbodi nent, the nucl eoti de sequence corresponding to AGI-203 is
a cDNA sequence conprising a sequence of nucleotides as set forth in SEQ 2
6 MAR 2004 -24 ID NOS5 or a derivative, honolog or anal og thereof including
a nucl eoti de sequence having simlarity to SEQID NGO 5. The nucleic acid
nol ecul e may be ligated to an expression vector capable of expression in a
prokaryotic cell (e.g. E.coli) or a euk@Byotic cell (e.g. yeast cells,
fungal cells, insect cells, mammalian cells or plant cells). The nucleic
acid nolecule may be ligated or fused or otherw se associated with a

nucl ei ¢ acirfle e CkAeigM CRgiIAgb@NABEIooND EXconipals @sptidesy polypeptiges, arg
signal peptide. It nmay al so conprise additional nucleotide sequence

i nf or mat i oprotdings &le pioteik ady b¢ ghicheaipder unaberdeed a0/ ohmay cnigipafange ¢fhe 3
or 5 termnal portiops pr. at, .hoth t 3. a o) I ) : | Asmindhe
nucl ei ¢ ac?tgcrrfB&@E‘ﬂ}F%P“ﬁg{]) h&?‘%do b par nﬁ% 5 ﬂ\glloecg%t%&r{% t%@ﬂdtggggﬂi exprlél-sgsi on
vector. Thgidsatfifls, colrpshydrmds bacithirt pemidepr @alypepraks ofr preeioshResanenckor s
of sphingosine kinase which forns are enconpassed by theoq%r‘.esent 1

i nvent i on. heT¢inatier de @ proteiny eineludes LRIOEH SOTBITIAR 2 SYPIRLSTATIAP 44U 25 BFlt he
nucl ei ¢ acjd 2C her.el i TN e SShiHhvafedust 1S
pref er abl y*%&* ”@%&?Jﬁgﬁﬁ@é ex e‘{rggésrq{?@t?%ﬁéa% ISRI%\&?On{b?%SﬁEBgﬁ’d(%xo%s.

Pr ef er abl ygthéhRpedd paspeptid@rguatias.are AGI- 106, AGI-113, AGT-201, AGT-202
and AGT-203 encoded by SEQID NO1, SEQID NO 2, SEQID NO 3, SEQID NG 4
or SEQ ID NO 5, respectively or are derivatives, anal ogs, honol ogs,

chem cal eguiy errll BRbA G Bk Aolheincaspes&hording ed gragent

i nvention 1?';5 pﬁ%@%@dﬂ%tgng%&?g%cﬁgf%tdﬁgﬁgggfrll seng{:nt ed frgm t h% l.i st

consi st i ngisafcDNA sequeptectosipnsmgaodeeenby ofinmiedtidics asgst Hrivoinedif) EDWHPdPr

mol ecul e i as déjr%\fa];isere,%%gr:o clgl Xr analog thereof including a nucleotide sequence having similarity

to SEQ ID NO:1.

In another particularly preferred embodiment, the nucleotide sequence corresponding to
AGT-113 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ D
NO:2 or a derivative, homolog or analog thereof including a nucleotide sequence having

similarity to SEQ ID NO:3.

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

having similarity to SEQ ID NO:3.

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

similarity to SEQ ID NO:4.

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

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



expressed in hypot hal amus or nuscle tissue of obese aninals coygaﬁ?q b
|l ean aninmals or a derivative, honol og, analog, chem cal equivalent or
mnetic thereof; 2 6 MAR 2004 -30 a protein encoded by a nucleic acid

nol ecul e which nolecule is differentially expressed in liver tissue of fed
animal s conpared to fasted animals or a derivative, honolog, anal og,

chem cal equivalent or mnetic thereof; a protein encoded by a nucleotide
sequence substantially as set forth in SEQID NO 1 or a derivative,
honol og or anal og thereof or a sequenp%}encoding an amno acid sequence
having at | east about 30%simlarity tothis sequence or a derivative,

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

protein encoded by a nucleotide sequence substantially as set forth in SEQ
ID NO 2 & ND:Geri v detivasivehbomplog or arahl bgreoharduhing Bucdeodde FE@UBRT odi ng

an amno, acid.s enc ihg..at | east about 30%simlarity to this
sequence 817§ SHB&%%? 5%‘3%%[@61 og, anal og, chenical equivalent or mnetic
of said protein; (v) a protein encoded by a nucl eoti de sequence

substantially. as set forth in SEQID NGO 3 or a derivatiye, horml.o%.or
anal og t HBeautletrackd welpgelsavaydrrdisiodgo 4n CEPREFHPN eI C%@?Xfe‘i’lfceé‘p?éw § at

| east about 30% simlarityt hj n r rdeMat M@ celOnRieg.

anal og, ¢h¥ %‘XP‘“‘eaﬂs @%g'exn'f o®r$rn% r%}% al?gtﬂ Igf ?a@éﬁ';’regsﬁeéien;’ (v% “a protein
encoded hyila nueheein s seglianetiss s maticicalcdd matcsietmiyobe hgited SEQs¢D  NO 4
or a derivative, honol og or anal og thereof or a sequence encodi ng%afgr am no

aci d sequeRthertisg i2prgcuicd) Wik & NHEEIGACKTP SEHE |ERFARe 1ptheycau e RBA¥Dr a
derivatiy 0 : | Q%02 CHQ B ohiis € i QJtiddisbRich€e Bforfaiich
protein;fgmBP%tgg %ﬁ%@ﬁ%ﬁﬁg$la]nggﬁg%??%ghgggﬁgﬁﬂe substantially as set
~forth in i@ lilkedN@ Ghawise derciavat witk it ficephoged’ cadaltogind Goems §f ah
sequence encoding an_amno acid s uenc;e.hav.id%ﬂ%t Ieastalacp%gt R0 a

si ni | ari topth Gieehi ds&qlFEREE! BPrigngeleyaiciRYe act PG M EnATD G Peheni Lal
equi val eNfecBf, MBS & Qi(px%?s'icfﬁ PERSCiThe 120t MABOLERRA facilitates production of

recombinant forms of sphingosine kinase which forms are encompassed by the present

invention.

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

RNA, inirons and exons.

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

mimetics thereof.

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

list consisting of:-

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

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



-31 a protein encoded by a nucleic acid nol ecul e capabl e of Shybridizing to
the nucl eotide sequence as set forth in SEQID NO! or ad ré/\fﬂﬁﬂ 804
honol og or anal og thereof under |ow stringency conditions; (ix) a protein
encoded by a nucleic acid nol ecul e capable of hybridizing to the

nucl eoti de sequence as set forth in SEQID NO 2 or a derivative, honol og or
anal og t hereof under |ow stringency conditions; (x) a protein encoded by a
nucl eic acid nol ecul e capabl e of hybridizing to the nucleotide sequence as
set forth in SEQID NGO 3 or a derivati§%, honol og or anal og t hereof under

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

nol ecul e capabl e of hybridizing to the nucleotide sequence as set forth in
SEQ ID NO 4 or a derivative, homol og or analog thereof under |ow .

st ri ngencyiilcondiprotemsencadpr by ei nudeic onét mnfecalanwidlichi molgeilg isulidegriealyapabl e
of hybridizing to the. nucl.eoti equence as t forth. i Q 5 o0r a
derivati ve, hoﬁﬁ?ﬁﬁ“ﬁw1“§HHFH§Ogﬁgf%%?aﬁﬁagpmpgﬁ?g?&?ﬁﬁ%%%§§%%ﬁé|ﬁﬁg%s;
(xiii) a protejdm@sg dehiodShelicABYuiPNENQk nitmeAdi@RRE (1) to (xii) in a

honodi meric form and (vi) a protein as defined in any one of paragraphs
(i) to (xii) in a heterodinmeric form The protein of the present invention

is preferably in isolated.f.orm Y1sala "o t:el i ng
undergonegﬁi | RECTR FRCHMTH i %gfl%%%]dsetsee Uéé%g SP%?%@@%%%S%@?@H?I%@E% ned,
for exanple, Kp:RoCOHIROSIVEWDNRME6H Slalg tAtrebPast segbanct ch@itirsdy) soino
protein, preferably at |east about 20% nore preferably at |east about
30% still norasipseghencgtizyingtat jeasisboabtilie simriboty this\searedes p1 2 fgpative,

preferably at Least. about, 60100 Nele RYPRiSklbe AR SoRLET erably 0 00% o

greater of sub?%%? n re 0 ot her conponents as determ ned by 2
6 MAR 2004 - 322 nol ecul ar wei ght, am no acid sequence or other convenient
eans. Thgv)pr OaE g:fort]eig fen;[:c?d%d by a nucleotide sequence substantially as set forth in SEQ ID

NO:2 or a derivative, homolog or analog thereof or a sequence encoding an amino

acid sequence having at least about 30% similarity to this sequence or a derivative,

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

(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, homotog or analog thereof or a sequence encoding an amino
acid sequence having at least about 30% similarity to this sequence or a denvative,

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;




present invention nmay al so be considered, in a preferred engpgiﬂﬁ@tgg;o be
biologically - pure. Wthout |limting the theory or node of dcti 'c% the
present invention, the expression of AGI-106, ACT-113, AGTI-201, AGT-202
and/ or AGT-203 is.thought to relate to body weight and circul ating
triglycerides. Mdul ation of these genes expression is thought, inter
alia, to regulate energy bal ance via effects on energy intake and al so
effects on carbohydrate/fat metabolistl-The energy intake effects are
likely to be nediated via the central nervous system but peripheral
effects on the netabolismof both carbohydrate and fat are possible. The
expressi quiipf 4 PesEnoaReged®y alnveleheatiegrbrted dpatiasifi hraiming teebk ng,
accordingly, regulating the expression and/or activitg of .these genes or
their expressiskopiodemercectubd prbyr FEQ RellRahos m $&HVali vy PRy “hot h

body wei ght and , ener l.] J I car bohydrate and fat
met abol i sm Thaéla]ioég?ﬁ fi“@@%"?@‘%%@%@f@b@ﬁbﬁga-113, AGT- 201, AGT-202 and

AGT-203 permts the generation of a range of therapeutic nol ecul es capable
of nodul ati ng expression of AGI- 106, AGT-113, AGI-201, -.202 and, AGT- 203
or nodul d¥)ng & REERteNEP4sE BY anoirclgigeacid A@*@q%,caw‘tﬁ@ ?61@’%@?1%20 g‘?ﬁj
AGT-203. Modul contepl At &4 s, LIKERS $58D-) bPediivaiid, MehitsiSor

agoni sts and gﬁ%ggﬁdrﬁ g%sg%[? %G%q 105, Agpi 113, AGT- 201, A(IBT-’ 202 and

AGT- 203 expr esshlop thefeuf agderiiew strofend@Loddi6onsAGT- 113, AGT- 201, AGT-202 and
AGT- 203 expression include antisense nol ecul es, ribozynes and
co-suppression nol ecul es. Agonists include nol ecul es which increase

- pronoter acti i bydh Mebeh biftaelil{lﬁéi@ acM trﬁ'ol@&g@tdagﬁ)lé Qﬁuﬁé?ﬁ'i@fz}’ngmh@dﬂ Sns.
Ant agoni st’'s of AGI-106, AGI-113, AGI-201, AGI-202 and AGT-203 include

anti bodi es andutlebiidsi scmepeptsi st ontlagmsQ IDANO: otk darpride hegolas of i r st
need to be nodified to en‘?bl e such nol eca}:kes to penetrate cell nenbranes.

Al ternativel y 208 fer0fapi< ' BEENSOBYE8 ™ 0 i ntroduce genetic el enents
to nodul ate expression of AGI-106, AGT-113, AGT-201, AGT-202 and AGT- 203.
In so far as AGI-106, AGI-113, AGI-201, AGT-202 and AGI-203 acts in

associ at i(®d wiat rogaimegncodpenby & mueiciasacithemolscuje rrapatie (f Bybeidirang e 3bs n, the

therapeutic m?nlucef‘ egtliéaes sera%gnéeagsgget[ f%l%:“ i S%d\% KB% or 2 denivative, homolog or

analog thereof under low stringency conditions;

(xif) 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;

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

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

The protein of the present invention is preferably in isolated form. By “isolated” is meant a
protein having undergone at least one purification step and this is conveniently defined, for
example, by a composition comprising at least about 10% subject protein, preferably at
least about 20%, more preferably at least about 30%, still more preferably at least about
40-50%, even still more preferably at least about 60-70%, yet even still more preferably

80-90% or greater of subject protein telative to other components as determined by




-33 AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 and ob genzsaamt Iﬁ@ﬁ,tr
translation products. The present invention contenplates, thér e,  a

nmet hod for nodul ati ng expression of one or nore of AGT-106, AGT-113,

AGT- 201, AGT-202 and AGT-203 in a manmal, said nethod conprising
contacting the AGI-106, AGT-113, AGT-201, AGI-202 and AGT-203 gene with an
effective anount of a nodul ator of AGI-106, AGTI-113, AGT-201, AGT-202
and/ or AGT-203 expression for a tine apd.under conditions sufficient to
up-regul ate or down-regul ate or otherw se nodul ate expressi on of AGT- 106,
AGT- 113, AGT-201, AGT- 202 and AGT-203. For exanple, a nucleic acid

mol ecul e encodi ngverA%- %ﬁ@?ea?f st %g,%ce G{zhér%nﬁﬁ@ﬂtzl?%mgf"éfg@ﬁé@&?’opfhea

deri vati v&° elgu}ﬁ{)m) € i ntroduce In t o enhance the

abi lity ofretdhinvehtibn hidy RIR08CEONAEEed O a PlfertedldnboiGie®D o be BBTogi@dyand
AGT- 203, conversely, AG‘\I"- 106, AGT-113, AGI 201, AGT-202 and AGI- 203

ant i sensePy¥equences such as oligonucl eotides may be introduced to decrease
the availability of AGT-106, AGT-113, AGI-201, AGI-202 and AGT-203

mol ecul es. Anot her aspect of the present invention contenplates a nethod of -
nmodul at i nyi@etd lithiting afie thA&sT-ot dndeAGRetidiBof IASPreae inVk@lioR,0Be axpiew@ER- 03 in a
manmmal , said nethad conpri sing m ni steri 0, said I ul ati ng
ef f ect i vedGhd@ht A6H - SmdCdctfi e Al((g)gza%la’cl %Ag'ﬁ"diq;nﬁe‘:no'f%ﬁ%ﬁ&ﬁst%dfyi ci ent
to incre i Abahthion AP hest bbnes\HpréQnaRdhAight 203
activi ty%%ﬁg %gfg%ﬁ@ﬁﬁégghéggde& cg)itge?[nagréous eﬁo%{%& e or a chemcal

entity angerayiaaks ocdnéataentepy bahnaeviafefREE- dr)éyergyGintake3andadso 2ffects AGT- 202
and. AGT-203 or its |igand. dulating levels of AGJ-106, AGI-113 GT- 201,
AGT- 202 tPoRerasns 3t @B‘?g”g%‘é%?'o W%ww&“e& £t _ﬁretlﬁg];f el rsRES 4 Hange of
condi ti ONGnFHCHASs QP& bt pRPREGKE Bect:LAPIHE netAUTNENATEBih ErigiigiRse and

nmet abol i ¢ syndrone, dyslipidema, hypertension, insulin resistance and

nuscl e defachappenible didi vdpoession Iof thesy geneo Moy alsnebeiregulated &Y dgstingudndur al

industry to, assist.in the generation of |eaner aninal r [ uired,
mor e o_besr[@_e%{ﬂg’n%chydmggépr(?g‘dlgﬂ% {pe ?Wéesﬁlﬁmﬁ%éoaﬁﬁélﬁg}%gﬁ %%fg eﬂ?ﬁg?é&?&éﬂem
i nvent i onedpRGkidH §oMids tSuld Provide a mechanism for regulating both body weight and

energy metabolism, mcluding carbohydrate and fat metabolism.

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

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




linmited to humans, primates, |ivestock animals (e.g. pigs, shBeliRc20ss,

hor ses, donkeys), 2 6 MAR 2004 -34 | aboratory test animals (e.g. mce,
rats, gui nea pigs, hansters, rabbits), conmpanion animals (e.g. dogs, cats)
and captured wild animals (e.g. foxes, kangaroos, deer). A particularly
preferred host is a human, primate or |ivestock animal. Accordingly, the
present invention contenplates therapeddic and prophyl actic uses of

AGT- 106, AGT-113, AGI-201, AGTI-202 and/or AGT-203 am no acid and nucleic
acid nolecules in addition to AGT-106, AGT-113, AGI-201, AGI-202 and/or

AGT- 203 aganigst UG Tant, i agen &1 20 AgRNY &7- T3 @Bl @S gdtes bR R traslation
contenpl ates, therefore, a nethod of nodul ati ng expression of AGI- 106,
AGT- 113, PEWugt®l1, AGT-202 and/or AGT-203 in a mamal, said method
conprising contacting the AGI-106, AGTI-113, AGT-201, AGT 202 and/or AGT-203
genes wth an effective anount of an agent for a tinme and under conditions

suf fi ci enThd presypt invegidmdoRtenthIMes,; (iRebR] £ methodtfbemotsetinmpeplasiex pf essi on of
AGT- 106, AGT-113, AGTI-201 AGT- 202 and/ or AGT-203. For exanple, antjsense
sequencesOstier 88 AGT HndTRbt3 diaT-REL AGE20¢ i AdT-263 iy ér wamypial, ei c
aci d ol egul6s c@rﬂgﬂﬁhggo@%é‘?ﬁe Aé?-cho%,l 6 TAFY- 28%:200CT 629092 ABYPF-2045T- 203
or derivatives thereof nay introduced to up-regulate one or nore

speci fi ¢ gamactiihonmadffaat¢ ymbue ol a Analubeor AS{ERf 064G Ré! Hreskat!, i4vEadd on

contenpl ates a, nethod of nodul ating activyit f. AGI-.106, AGI-11 AGT- 201,
AGT- 202 _QSrA&%FBgGéP"ie?F}% 5 %re?,an ypdeandians éﬁﬁ%}ﬂpgfongp-a%‘ffaﬁ? Stering
to said Sdﬁ%ﬁ&"guﬁte”&d&hé}%ﬁs‘%%@éuﬁﬁ&Ekﬁé@ss%’f%{?(}ﬁf}0@,@4@9@'}?, Aor-28;, hcre and

under conditions sufficient to i ncrease or decrease AGT-106, AGI-113, AGI-
201, AGT- 2W2arendGd+208GFer2@3urpdd, iavintcjeic Miduhaltuwdn cofodsm) dGEJOBVHEGY- . t he

adm ni strat,i of ent mammml. can be achi eyed .by one of . seyeral
t echni quefi%,;5~ %ﬁél ﬁgﬁggg’ﬂ? 4#%@3 %ﬁ?‘fﬁ%"ﬁd’r ?‘BHHOPng %‘Eﬁfg Wéy %ﬁt’gtr%da ¢
mammal - a ipiRh SLINAS BfHARCO theNBANP L kiR REIE &P podiBd aCH- €00V G113, AGT-201,
AGT-202 and AGT-203, conversely, AGT-106, AGT-113, AGT-201, AGT-202 and AGT-
203 antisense sequences such as oligonucleotides may be introduced to decrease the

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

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

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

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



2 6 MAR 2004 -35 (i) nodul ates expression of AGT-106, AGT-113, AGE-80g. 2004
AGT- 202 and/ or AGT-203; (ii) functions as an antagoni st of AGT-106,

AGT- 113, AGT-201, AGT-202 and/or AGT-203; functions as an agoni st of AGI-1
06, AGT-113, AGT-201, AGT-202 and/or AGI- 203. The proteinaceous nol ecul e
may be derived fromnatural or reconbinant sources including fusion
proteins or follow ng, for exanple, natural product screening. Said non-
prot ei naceous nol ecule may be, for exanple, a nucleic acid nolecule or may
be derived fromnatural sources, such as for exanple natural product
screening or may be chemically synthesized. The present invention

contenpl ates chem cal anal ogs of AGT-106, AGT-113, AGT-201, AGI-202 and/or
AGT- 203 orlalmmaibly sl antrodle & & apebhIres.clunge i gsghamsstergoablitsy cOMPayAR ABFHISt s.

AT 201, A 900 el ol sl EE SR el TR FRtE kR (e RipiiTugh

sim | arit ipegerreddse fsnatunwa) primaberiiealocrgemast s my be specifically
designed to minmc certain physiochenm cal properties. Antagonists may be
any conpound capabl e of blocking, inhibiting or otherw se preventing

AGT- 106, - 1.1 - A [ 2 o f LM, GRR TN R tof heir
nor mal bioq%gﬁéép“ﬁﬁgé%g%ﬂ%ﬁ§%ﬁtaggﬁﬁgé@aﬁngﬂﬁgé nBﬁ%EF%n§|§ antyﬁgdfes and
ant i sense AGIC 86,cAGTH IS, WATe20 IpragvBa02 tindos aildpRioammo dcidims] atdlan acikd AGT-

106, AGT-113, AGT-201. AGT-202 and/or. _AGI-20 nes NA | n l,i an
cel | 5. VEHeals off BiApHedNs b Divagh G 55 bACAC ovhSel-20F 131oR AT g ens,
RNA, ri bosoies; Quﬁ% 0ES; aptamers or antibodies. The proteinaceous or
non-prote?ﬁggegfg no écuﬁgaggésact either directly or indirectly to
nodul at e the expression of AGI-106, AGI-113, AGI-201, AGT-202 and/or
AGT- 203 Oé& t he activitg of AGW-lOG, A -113,§€Gﬁ-§01 AGT- 202 arid/qr
AGT- 203. SAF PIH6NedUrPRIO, ERnierpplpiedt ihgrefares ¢ TBRBQL AR liYS WBies1o8,
AGT- 113, AGk 266, AGETT130A (AN 10T ABEb02030/RTAGER03GR 2 Akl 3said kAL,
AGT- 202 and/or AGT-203 to nodul’ate expression or
comprising contacting the AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 genes
with an effective amount of an agent for a time and under conditions sufficient to up-
regulate, down-regulate or otherwise module expression of AGT-106, AGT-113, AGT-201,
AGT-202 and/or AGT-203. For example, antisense sequences such as olirgonucleotides may

be utilized.

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

specific functional activities.

Another aspect of the present invention contemplates a method of modulating activity of
AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 in a subject, said method
comprising administenng to said subject .anmodulating effective amount of an agent for a
time and under conditions sufficient to increase or decrease AGT-106, AGT-113, AGT-
201, AGT-202 and/or AGT-203 activity.

Modulation of said activity by the administration of an agent to 2 mammal can be achieved
by one of several techniques, including but in no way limited to introducing into said

mammal a proteinaceous or non-proteinaceous molecule which:



activity. Said nolecule acts indirectly if it associates with azgp%@ﬁub@M
ot her than AGT-106, 2 6 MAR 2004 -36 AGTI-113, AGTI-201, AGT-202

AGT- 203 or AGIT-106, AGT-113, AGT-201, AGI- 202 and/or AGT-203 which ot her
nol ecul e either directly or indirectly nodul ates the expression or
activity of AGI-106, AGT 113, AGT-201, AGT-202 and/or AGTI-203 or AGTI-106,
AGT- 113, AGT-201, AGT-202 and/or AGT-283- Accordingly, the method of the
present invention enconpasses the regul ati on of AGT-106, AGT-113, AGTI-201,
AGT- 202 and/or AGT-203 or AGI-106, AGI-113, AGTI-201, AGT-202 and/or
AGT-203 @xpr essidatenexpaessioniof vt G- B06t HETL HAULGT 0] 0f GA- 204 andided GF-203;

regul atory steps. The nol ecul es which may be adm nistered to a mammal in
accordance with the present invention may also be linked to a targeting
means sucfy)as ﬁn&magqs%aant%&us@%#yAam'o%hAh@fr Ry%H dﬁéfrsmcw‘aﬁz@lzelahw@fy of
t hese nDIecuIes to the targe I's. A further aspect of the present

i nvention rel a4@€%-203; t he use of the invention in relation to manmalian

di sease conditions. For exanple, the present invention is particularly
useful but in no way linmted to use in a therapeutic or prophylactic
treat mentiipf abggiohy as ANVSAX 3 ACGH-MBLLAST Q1 3 EASTD01 1 KAl BIC/d/ACLGTdi ngl Yy,
anot her aspect of the present invention relates to a net hod of treating a
manmal sufferi?¥g- from a condition characterized by one or nore synptons of
obesity, anorexia, diabetes and/or energy inbal ance, said nethod
~conprising admnistering to said mammual an effective anmount of an agent
for a timmmegnétchanetdns GORALTINRS St EC ToMtnalRal oTRElohdifint fHRare¥ Mcpsbaon of
AGT- 106, AGIT-113, AGI-201, AGI-202 and/or AGT-203 or sufficient to

modul at e fHien aprefeist pr ofollawmg ofr m@mpie,3 nangE- pEuCtASTEgTDE. 3 fdikdomon-

AGT 203 BieARORIE T ASARGhay bRSCPLESTAL d AXSALLOR AELANES: 1Ry BoMEDRR Of
treating‘a nmamm condrt1on ar act efized

or nore s“;nmhml stﬁurod&emoh)as fammaemlaanaturdl ﬁb&tcﬁScr@émﬁg’leﬂ’ oy babﬁélﬁxlﬁ@lday Sal d
met hod conpri si ng ggnlnlsterlng to said manmal an  effective anpy

of
AGT- 106, S e%@é‘ GTeB InvAEoeRteRRizteT chamiea gnelags ohdT-100, A8 1]
AGT-201, AGT-202 and/or AGT-203 or small molecules capable of acting as agonists or

antagonists. Chemical agonists may not necessarily be derived from AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 but may share certain conformational similarities.
Alternatively, chemical agonists may be specifically designed to mimic certain
physiochemical properties. Antagonists may be any compound capable of blocking,
inhibiting or otherwise preventing AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-
203 from carrying out their normal biological functions. Antagonists include monoclonal
antibodies and antisense nucleic acids which prevent transcripﬁon or translation of AGT-
106, AGT-113, AGT-201, AGT-202 and/or AGT-203 genes or mRNA in mammalian cells.
Modulation of expression may also be achieved utilizing antigens, RNA, nibosomes,

DNAzymes, RNA aptamers or antibodies.

The proteinaceous or non-proteinaceous molecule may act either directly or indirectly to
modulate the expression of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or
the activity of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203. Said molecule
acts directly if it associates with AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203
or AGT-105, AGT-113, AGT-201, AGT-202 and/or AGT-203 to modulate expression or

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



106, AGT-113, AGT-201, AGI-202 and/or AGT-203. 2 6 MAR 2004 - 372/ MAR 2004
"effective anount” neans an anount necessary at |east partly to attain the
desired inmmune response, or to delay the onset or inhibit progression or
halt altogether, the onset or progression of a particular condition of the
i ndividual to be treated, the taxonomc group of the individual to be
treated, the degree of protection desired, the fornulation of the vaccine,
t he assessnent of the nedical situation, and other relevant factors. It is
expected that the anount will fall in-2relatively broad range that can be
determ ned through routine trials. In accordance with these nethods, AGT-
106, AGT- 113, AGTI-201, AGT-202 and/or AGT- 203 or AGT-106, AGT-113,

AGT- 201, AGIF292 20801, AGT-2003n@6r 20803 &R B60T GTIPLUlLALT D01 LAET-
expression or activity of said nol ecules my be co-admnistered with one

or nore otZNérandawpdUlci3owhish sher modleeult egherBjirectly- erdmdiregtyemedulates theant
si mul t aneous__adm ni sf.r.atien, A e f ti in,two di rent
formul ati ShE A Ohé Cé‘é@é Og# dij 46?4%(2@? ?’o‘gé;g'?og’r /@grqg&eznfip%)r g(g%:_}néi? fation

by the sanesDn06i AGar ey, ACULES . ABY-202 Saﬁ%emtdiabb3.admomi§%y,anieqmth@d peant a
time difference of fromseconds, mnutes, hours or days between the

adni ni st r 419 BRSeHf invisaliQruecPpRssesoihe regudaiones AGhéde Aol 4481 4G WY Hel-
admi ni st eng dnﬁ/o"i‘“){c;?féb%r or WG Y.Sbe a@ﬁﬁhﬁs, REfo0l LAST RO SENor RYANSGLON
nt” capable o

relates to the use of "an age dul"at i'ng” the expression of

AGT- 106, Atplressich, orACviaOilia thAGRdRM2n angtocadGF1@Q3atery sigpsder i vative, honol og
or anal og thereof in the manufacture of a nedicanent for the treatnent of
~a condition characterized by obesity, anorexia, diabetes and/or energy

i mbal ance: i t:he ; ot r t, .1 i I to
he use. of Mg hdikeutds Hkh ANG'RSaARRGRLS 1o e R I aobdARE W I BEeh
AGT- 113, AGERRG1lmapCKEe MAirdad ton tAGKin208eams sach ges imoabtlvesl drabudyggyhianal og,

chemcal e uhﬁglent Q%ﬂnine%ic thekgo% in the nan%facture of a nedi canment
for the tPEXideespecHic dElveitheshmolrshiss fethe 2agetissibbesi ty, anorexi a,
di abet es
A further aspect of the present invention relates to the use of the invention in relation to
mamimalian disease conditions. For example, the present invention is particularly useful
but in no way limited to use in a therapeutic or prophylactic treatment of obesity, anorexia,

diabetes or energy imbalance.

Accordingly, another aspect of the present invention relates to 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-/06, AGT-113, AGT-201, AGT-202 and/or AGT-203 or
sufficient to modulate the activity of AGT-106, AGT-113, AGT-201, AGT-202 and/or
AGT-203.

In another aspect, the present invention relates to a method of treating a mammal suffering
from a disease condition characterized by one or more éymptoms of obesity, anorexia,
diabetes or energy imbalance, said method comprising administering to said mammal an
effective amount of AGT-106, AGT-113, AGT-QQl, AGT-202 and/or AGT-203 or AGT-
106, AGT-113, AGT-201, AGT-202 and/or AGT-203.



and/ or energy inbalance. 2 6 MAR 2004 -38 A further aspect cﬁZﬁhEABra@ént
invention relates to the use of AGI-106, AGI-113, AGI- 201, AGI-202 and/or
AGT- 203 or derivative, honol og or anal og thereof or AGI-106, AGT-113,

AGT- 201, AGT-202 and/or AGTI-203 or derivative, honol og, anal og, chem cal
equi valent or minetic thereof in the manufacture of a nedi canent for the
treatnent of a condition characterized by obesity, anorexia, diabetes,

i npai red nuscl e devel opnment and/or energy inbalance. Still yet another
aspect of the present invention relates3to agents for use in nodul ating the
expression of AGI-106, AGI-113, AGI-201, AGT-202 and/or AGI-203 or a
derivative, honolog or analog thereof. A further aspect relates to agents

for use i mymegid ati RehoAMET- BB ACEnduhd nefTar? Al leasAGEIZA8 ARWY B RGFek03

activity or a derivative, honol og, analog, chemical equivalent or mnetic
t her eof . $ninune aespoimer omwpiztty thé onsee opmbheiprognessaert poalt dlogetber, the @EF 106,

AGT-113, AGTI-201,. AGI-202 and/qr. AGI-,2Q03,0r, deri,vative,, , honol og. or anal o
Cher cof  of FEFEEH8n SRERATEHIS ORATIOBGH HeArsys 3 e g eaine SRengc Bodd™! o0

derivativef thomaledual 30 ak AtbateaN 81 Etee &g&b&@ii&ﬂheﬂed,rﬁhﬁ%hﬁulhﬁ@f e0fhd or
use in treating a condition characterized by one or nore synptons of

obesity, s#rsiex e, assissbentex the mpdicalsdtustinne ped didgetelgyarinfactarsdtop CEPREIYy
i mbal ance a_rel at spec f ,the pres i i : E{ﬁml
undergoingmkﬂga é%ﬁ?wﬁggﬁﬁg%é%mﬁﬁﬁﬁﬁmgg“gﬁggﬁﬁﬁgyggh&%gga&gﬁw eraﬂgﬁ1ic or

prophyl actriags.t reat nent. Accordingly, the present invention contenplates in
one enbodi nent a conposition conprising a nodul ator of AGT-106, AGT-113,
AGT- 201, AGT-202 and AGT-203 expression or AGI-106, AGTI-113, AGT-201,

ACT 202 afith SGHAA0RRE oW B AR 1 B8 AGTP! €3 PAGT IR CETORY haRe ORPE-ADI €
carriers and/or drluents.” Tn anot her enbodi nert’, "t he *‘conposition conpri ses
AGT- 106, 2GTot13;T-AMR- 20T/ AGIGIOR | and; TABD- 20Borod GA-203 or 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” is meant simultaneous
administration in the same formulation or in two different formulations via the same or
different routes or sequential administration by the same or different routes. By
“sequential” administration is meant a time difference of from seconds, minutes, hours or

days between the administration of the two types of molecules. These molecules may be

administered in any order.

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

imbalance.

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

and/or energy imbalance.



derivative, honolog, analog or mnetic thereof and one or nore MAR 2004
pharmaceutically 2 6 MAR 2004 -39 acceptable carriers and/or diluents. The
conpositions may .al so conprise leptin or nodulations of leptin activity or
ob expression. For brevity, all such conponents of such a conposition are
referred to as "active conponents”. TS& conpositions of active conponents
in a formsuitable for injectable use Clude sterile aqueous solutions
(where water soluble) and sterile powders for the extenporaneous
preparation of sterile injectable solutions. In all cases, the form nuse be
 sterile anduntgtaspet of thei gretent irventeont reitest toahe esesgf 8(]ﬂlrﬁ7éaﬂﬂ7'rﬂy3 dlsts. It

nmust be stable under the ¢ tions. of. nuf.act ure .an a st be
pr eser vedHgaitis£04 ﬁ%d/@bﬁtggnhf ath gAYy g“??“b‘%“’g H{EP?J&%QB Ofrnslgg‘l(}?ﬂfbéésm
bacteria aa¢ fundiGrJ (?1%‘6?1" Qb'eﬁnd?@rnA@? ﬁmldxéﬁmtwerh&ﬁasg B Uhemical

contai ning, for exanpl & water, ethanol, polyol (for example, glycerol,

propy! enecqglvakat oranntnbtacqthnertof)m %tmumg lof @ohedicament Iﬁé’ the |"l@é‘}“e“%€|§ fabl e

m xtures thereof, and ve e oils vent i onsy e f

ni cr oor gaﬁ‘?Pg ﬂcﬁﬁr%@ﬂﬁ?cgﬁé’hf’ eéﬁ&uf‘“%?“@’aflféﬁgs P P Légrclnaafjg\%tl dJ%nP

anti f ungalhjageM:sy ififlaR¥anpl e, parabens, chlorobut anol , phenol, sorbic
acid, thirmerosa andthe like. In many cases, it -will be preferable to
include isotonic agents, for exanple, sugars or sodium chloride. Prolonged

absorpti of the, injec OSI tions e use
D50 D L USSP EL JE R SO AREo 0, Moy R0l b e uo
nonost earabRsads o8 G 16, SRS m@mept,@@mosmhummmo& oplaecmauvetdveby
|ncorporat| 0g@the active components in the required anount in the

appr opr i dwgoded eremplogithdseddpt i onal |y ot her ingredients, as required,

foll owed by sterilization by, for exanple, filter sterilization,
irradiation or other convenient neans. In the case of sterile powders for
the prepax drkien a6fect tedited & hgﬂn&CIoﬁbbeirSﬁﬂodﬁlhﬁm AGQThe06,pheTarlBedGlelHods of

preparation are vacuumdrying. and the freez ech ue, whi.ch yield
D bwder ABTING sadior ACT Rih adhiaimion i dretvainy. SaaPIeo RRAI G SPHEa! PTG ot

from or mimetic thereof.

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

imbalance.

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

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

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

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



previously sterile-filtered solution thereof. 2 6 MAR 2004 -409 ?g@ 2004
AGT- 106, AGT-113, AGI-201, AGT-202 and AGI-203 and AGT- 106, AGI- ,

AGT- 201, AGT-202 and AGT-203 including AGI-106, AGT-113, AGT-201, AGT-202
and AGTI-203 itself are suitably protected they nay be orally adm nistered,
for exanple, wth an inert diluent or with an assim | able edible carrier,
or it may be enclosed in hard or soijﬁhell gelatin capsule, or it may be
conpressed into tablets, or it may be 1'ncorporated directly with the food
of the diet. For oral therapeutic adm nistration, the active conpound may
be incorporated with excipients and used in the formof ingestible tablets,
buccal mahbeb&;cmnﬂmhem¢bcabbam@sﬂhel$¥ﬁm§$m§%§ﬁ@h§ﬁén§@n@$Fuk@?” fers,
and the like, Such &gﬂgﬁSitiOﬁE and preparations should contain at |east

1% by weinffrlagengetle PO XPIR& Ber cent age of the conpositions and
preparations may, of course, be varied and may conveniently be between
about 5 to about 80% of the weight of the unit, The amunt, of active
conpound Fon tsedty, tatle segbe aeripariehis of SRl 2cemresiionods fe&redelp fhafchye

sui tabl e dosage ,wi |l be obtained. Preferred conpositions or preparations
accor di nGOPBHHE present invention are prepared so that an oral dosage
unit form contains between about 0.1 ug and 2000 ng of active conpound.
The tablets, troches, pills, capsules and the |ik

: | so. tajmth
Fol | owi nifhe Aoioposiaens ofetEomanFT B DA HTle S B dHlF RSP AR Tt ™

gelatin; excipients s S, di 1 halede@ @ ShotQ@aordgodgent
. such as éByR" tsgﬁli‘ﬁfls E%th%owgsiklgr@@ﬁ%ﬂgg}aa?%?ezpa?i%d and t he i l?gfo a | ubricant
'such as HRQGARSILHBY SbeRAkaablasslutdomwaed|brusery tragfenmn msuche serglg apdawIst bg act ose

or saccharin may be added or a flavouring agent su as per . il of
mﬁntergré@niEdﬁe@ﬁEﬁFQMFﬁﬁVéMFP%@ﬂ“VﬁﬁﬁmtHégﬁ%gﬁdggﬁﬂﬁpﬁgggﬁnghga%ggsuIe,
It may Contn%fa%ture'ag asqglj%%% Qfg t usr{aéeef)t)cgér@ed)fagiiﬁﬁ fkoxRtdnyin@ingaadticaubd
carrier. RAMGUS 0 ﬂer errals may be preSent as coatings or to

ot her wi ségnis@aidaytishizaughystiacetiabod fangf. t he dosage unit. For instance,

tablets, pills, or capsules may be coated wth shellac, sugar or both. A
syrup or elixir may contain the active conpound, sucrose as a sweetening

agent, nqthlayc!an?é}dcan be a solvent or other medium containing, for example, water, ethanol,
polyol (for example, glycerol, propylene glycol and liquid polyethylene glycol, and the

like), suitable mixtures thereof, and vegetable oils.

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

absorption, for example, aluminum monostearate and gelatin.

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

previously sterile-filtered solution thereof.



propyl parabens as preservatives, a dye and flavouring such as cgﬁr Rog 4
orange flavour. O course, any material used in preparing any s%\é gﬂt
form shoul d be pharnaceutically pure and substantially non-toxic in the
anounts enployed. In addition, the active conpound may be incorporated
into sustained-increase preparations apg fornulations. 2 6 MAR 2004 -41
Phar maceutically acceptable carriers and/or diluents include any and all

sol vents, dispersion nedia, coatings, antibacterial and antifungal agents,
i sotoni ¢ and absorption delaying agents and the |ike. The use of such

medi a and agents for pharmaceutical active substances is well known in the
ant.  ExCephel 195206 A5G R0Y3 CORYORY! Q0%,03BH(OF AOR) AGT-1b8CRER DI €
with the active i ngredient) ‘'use thereof in the therapeutic conpositions is
cont enpl ased.203y P EaRN bAd Y GIELOY éholirigne AiGTR1 66, CeBiT-dll 3,0ABF-10¢ (P26 ed
into the conpositions. It is especially advantageous to fornul ate

par ent er aAndcdabEdBiissHars mrigblyapiategist dhdyomay peorallydmigsterdniaticsePals on and

uni for M &Py AR RSACa i [BIIBAS LSRG BPLEhY (LLRIcSed & harliyp! cal 1y

di screte uni suited as unitary dosages Ian subjects to be
treat ed; sefchellptiaticcntsalenbng maypbedetgessed ado qabdats, ior yt why be tncogporatdr i al
calculated to p;lodu e tge ddesi Fed therapeutic effect in association, wth
the requitEalyRahiae iediod e digta For rpl thegpeutic admmititiop e 4FH e £eMREYRY

dosage unity HOTIRnAIratd SvilMAEINLAD aff @s& G MeCrRYof BB dle! @Blelsy bagmendent
on (a) the ‘unique characteristics of the active material and the

parti cul aabletherntmpkest | apeflésectlixie, Besprobipsy esyrusndv{ibs, tand themlikat Suels
inherent in the art of cerH)oqui g% such gn a [;/i ve nater) ak. for thuend

{1 eat montCOBPOH Seng PRPTRYIMGISH LBREE HATRh’ B PSRRI RTRT B i n
whi ch bodigeYph@aldsh drshd ERApIsRBnE IndBFPhirtidhs P SedufbedBs firled ab@emay
principal active conponent may be conpounded for convenient and effective
admi ni st reanvenently beubety edneaitoun fsaabent\§i0¥hofthsuveighi| of thih aritralhsamaat Y

acceptable.carrier i,n d e unit, for A uni.t dgesage .form can [
exanpl o, E6s rhend iR IR e B B gl AR st e e 008t o
0.5 g to villHetob2HRKA. PEbferfadioRSDe M ohdonyTOR@Ationd Ascordihf & e biedentdweptiomnd i s
generally present in fromabout 0.5 pg to about 2000 mg/ m  of

are prepared so that an oral dosage unit form contains between abouf 0.1 pg and 2000 mg

of active compound.

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

compound may be incorporated into sustained-1.;ease preparations and formulations.



carrier. In the case of conpositions containing supplenmentary 2t Mg 2004
ingredients, the dosages are determ ned by reference to the usual dosée and
manner of administration of the said ingredients. In general terns,
effective anounts of AGT-106, AGI-113, AGI-201, AGI-202 and AGT-203 w ||
range from 0. 01 ng/ kg/ body weight to ahgve 10,000 ny/ kg/ body weight. 2 6
MAR 2004 -42 Alternative anmounts range from 0.1 ng/ kg/ body wei ght is above
1000 ny/ kg/ body wei ght. AGT-106, AGT-113, AGT-201, AGI-202 and AGT-203 nmay
be adm nistered per mnute, hour, day, week, nonth or year dependi ng on
the condition being treated. The route of admnistration may vary and

i ncl udes ipREMAENRYRY éxd&&ﬁtﬁtﬂ@réah%i@a:!md/o?ruﬁrl@éﬂt@rlﬁ&b% anynﬁrrdarﬁusgubefrts
intranasal, via suppository, via infusion, via drip, orally or via other

conveni entiisperaios. matie, platingm cebbactaaial @odrposfungainamaly abmlccmdpab@@t@énetl c
nol ecul es uch as 0 abl e of transfe et cell ere the
Toctor copprgle Bout FEf i GO Rs & Ruct e R B8 g, IR b m e Sl A

AGT- 113, A(BEtadbkk, is Aell- 1233 nan dhe ¥al -[RR3ptaNITaSSi 0h BfiveiEnal H¥ia dkciéeﬂxlls

AGT- 201, AGT-202 and AGT-203 activity. The vector nmay, for exanple, . be a

viral vectispmpgithle (withdenastivaspaedicnsf ush theproddnibe ithyansuiio AOMBOScifed t o
At Do oSG ATT 00T ey AT e d T 220200 ATTRBARG2, 181 ¢

derivati ves an i'€s may be nobhoc or pol ycl onal
and may beomsgdsaiined from naturally occurring antibodies to AGT- 106,

- AGT- 113, AGT-201, AGTI-202 and AGTI-203 or may be specifically raised to
AGT- 106, AGT-113, AGTI-201, AGTI-202 and AGT-203 or derivatives or honol ogs

thereof. }ne %@cﬁ gdw%fnta%%s t@tférﬁfulat erh38i c@ﬁg Gshions u‘la‘gl;gsa gamt T r?02 and

AGT- 203 or t rlvatlves or gs may st need e assocl at ed
with a caease ef adroinétmatien arkhenifmtith od dmgaﬂwsage umt:mmﬂnlalsamd We@Edin Teférs to
erivatives qf the

vent onPSPESBArETeETF APty SOlSkAul I PRl B SPraraos e e e,
treated; each unit containing a predetermined quantity of active material calculated to
produce the desired therapeutic effect in association with the required pharmaceutical
carrier. The specification for the novel dosage unit forms of the invention are dictated by
and directly dependent on (a) the unique characteristics of the active material and the
particular therapeutic effect to be achieved, and (b) the limitations inherent in the art of

compounding such an active matenial for the treatment of disease in living subjects having

a diseased condition in which bodily health is impaired as herein disclosed in detail.

The principal active component may be compounded for convenient and effective
administration in sufficient amounts with a suitable pharmaceutically acceptable carrier in
dosage unit form. A unit dosage form can, for example, contain the principal active
component in amounts ranging from 0.5 pg to about 2000 mg. Expressed in proportions,
the active compound 1is generally present in from about 0.5 pg to about 2000 mg/mi of
carrier. In the case of compositions containing supplementary active ingredients, the
dosages are determined by reference to the usual dose and manner of administration of the

said ingredients.

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



For exanple, AGT-106, -AGT-113, AGT-201, AGT-202 and AGT-203 and 6H8AR 2004
derivatives can be used to screen for naturally occurring antibodies to
AGT- 106, AGT- 113, AGIT-201," AGT-202 and AGT-203 which nay occur in certain
aut oi mune di seases or where cell death is occurring. These may occur, for
exanple in sone autoi mune diseases. Alternatively, specific antibodies
can be used to screen for AGI-106, AGI-113, AGI-201, AGI-202 and AGT-203.
Techni ques for such assays are well kmo®r in the art and include, for
exanpl e, sandw ch assays and ELISA. 2 6 MAR 2004 - 43 Antibodies to

AGT- 106, AGT-113, AGI-201, AGI-202 and AGTI-203 of the present invention
may be nordehitiat agbuie i'zyl@b cﬁm»ai 0. aﬂ@/hg&;oapevé@t ecitette fl DOMmpdigticalylwei ght.
occurring antibodies to GrI-106 GrI-113, AGT-201, AGT-202 and AGT-203
or may beAGhdeeraChtlly, f?iQTs?é)d S %@M@é%ﬂ@wwaﬂ@mm@zm MIREP. 202

and AGT- 2%%'?0 ggﬁl held éTrrg)ggf gﬁ%&\‘%ﬁgﬁg 0 iasakiont iend & %z&t&f Tﬂehl%ut%cﬂ}‘ 106,

AGT- 113, protein may need tirst
aSSOC|atedmmunmmaomanmyevmnnhmtuhemdﬁihanmamomelymmp&ﬂ@gﬂmnmsbommanmsbodles

may be used such as Fab fragnments. .Furthermare, the ese |nvent
ext ends t ARSI N ARTaNg57G g?nf%@??‘@%nfﬁ“b%‘#&“’ ad %‘Hrtl)bé’ﬂywﬁy% fds. A
"synt heti goARhleRQdYansi S considered herein to include fragnents and hybrids

of antibodies. The antibodies of this aspect of the present invention are
particularly useful for innunotherapy and may al so be used as a di agnostic
tool or ans for, purif) A AGT-113, AGI-201,. AGT-202 and
hGr- 203, “Eof PR PLRRfbiortion dre BoeeaBbeseE e ST A 7 Gottor
AGT- 106, Afplbik o?igrans%@[m%%get cAETwRER N ABEaAeSa RLAELRIABR. mdiBeult aéﬁaﬁl’e woul d

be inmportant, for exa as a neans for screening for |evels of AGI-106,

AGT- 113, mn@datmml" 200, At AGHGH30{.1@T- 26% rnd ditlr 2% expressipnef AGT-
blologlca Isfyi 11
AGT- 203 %gé %@F r1 g%:’of? Jlfng%’t ‘Qm aﬁlad’h‘? ?%? urté‘mgu [ﬂ;? r‘{a‘gtanégg’l u?é‘ an%]g’

Techniquesaiohﬂxkaﬁnassays contenpl ated herein are known in the art and

i nclude, for exanple, sandwi ch assays and ELI SA.
Still another aspect of the present invention is directed to antibodies to AGT-106, AGT-
113, AGT-201, AGT-202 and AGT-203 and their derivatives and homologs. Such
antibodies may be monocional or polyclonal and may be selected from naturally occurring
antibodies to AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 61‘ may be
specifically raised to AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or
derivatives or homologs thereof. In the case of the latter, AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 or their derivatives or homologs may first need to be associated
with a carrier molecule. The antibodies and/or recombinant AGT-106, AGT-113, AGT-
201, AGT-202 and AGT-203 or their denivatives of the present invention are particularly

useful as therapeutic or diagnostic agents.

For example, AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 and their
derivatives can be used to screen for naturally occurring antibodies to AGT-106, AGT-
113, AGT-201, AGT-202 and AGT-203 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-106, AGT-113,
AGT-201, AGT-202 and AGT-203. Techniques for such assays are well known in the art

and include, for example, sandwich assays and ELISA.



It is within the scope of this invention to include any secondggp%%@ogp S
(nonocl onal, polyclonal or fragnments of antibodies) directed st
menti oned anti bodi es di scussed above. Both the first and second anti bodi es
may be used in detection assays or a first antibody may be used with a
commerci ally avail abl e anti-i munogl obulin antibody. An antibody as
contenpl ated herein includes any anti bagy specific to any region of AGI-1
06, AGT-113, AGTI-201, AGI-202 and AGT-203. Both pol ycl onal and nonocl onal
anti bodi es are obtainable by inmmunization with the enzynme or protein and
either type is utilizable for imunoassays. The nethods of 2 fi MAR 2004
-44 obtaining both types of sera are well known in the art. Polyclonal sera

are | ess pnefcdidsed ABUL108 AGRa8] K200 GY-200 epdr RETO3 6 ekt pekR! a
suitable | aboratory animal with an effective anount of AGT-106, AGT-113,

AGT- 201, 'AGMIPDMayhee InERIPI! oppolzgienalend mayparselscted drogphatuady loeatriing ser um

| mnoadsarponrs (S8R EE ARt RTE AR PEL Bt P e B30t T Eebhon are

utili zablspetificatlyritised toythaGTPE AGTIIMBUACTSEAY AGThEY2 aHEAGEEY3alrltheit €SS
favoured pbecause _of the potential hetero eneipgéof the product. The use of

nonocl on ef"é’lﬁf‘iefxolﬁi Be P ahteniifioieshy TrDopAGT-Elt A GV -2 e P& Bt ause
of the iy ghtehl AYIGEed R B aabagicdA L thift: Aiddie RpRagER ty of

the product. T pr epar at 1 on oma ce I ne or nonoc
ant i body fprzodast éfomtidediey echyblye fisesli ngh aarFabnfrngrhaits. dRirlhetmadre, @wedbresent
| ynphocyt.es sensiti eak%%ainst t he i mmunogeni ¢ preparati on can be done by

t echni queBYSRHPE KX 4P CORRBRAL eRl erBhgticnrbbadiss g |tp cntibpdyt Rubnds; A ( See,
f e ki s 1 in I gaeh e Iy ids!
or  exangl@heriROdkibbdds aB dé?éc{ Rl d&%ga&dgc %\g‘iﬁé%%ﬁ%d d

Conpendi um of | munal ogy Vol . y rtz, l'er an
M | st ei n,Theaeniibed2560f 495- 496t ofl 95 prdetitl enveanich Mrt siaeticularBunsgfabrfod our nal

cont onpl I BLatoEBR ATy HE BkiHD ShEAABBI: J9eron =13, BAGF- b PIRACTE 202
and AGT- 203T-Q06,2Ad®11i18aA G200 AIMPI0MdIAGTSO8. in a  biol ogi cal sanple from
a subject, said nethod conprising contacting said biological :

For example, specific antibodies can be used to screen for AGT-106, AGT-113, AGT-201,

AGT-202 and AGT-203 proteins. The latter would be important, for example, as a means

for screening for levels of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 in a

cell extract or other biological fluid or purifying AGT-106, AGT-113, AGT-201, AGT-202

and AGT-203 made by recombinant means from culture supematant fluid. Techniques for

‘the assays contemplated herein are known in the art and include, for example, sandwich

assays and ELISA.

It is within the scope of this invention to include any second antibodies (monoclonal,
polyclonal or fragments of antibodies) directed to the first mentioned antibodies discussed
above. Both the first and second antibodies may be used in detection assays or a first
antibody may be used with a commerciaily available anti-immunoglobulin antibody. An
antibody as contemplated herein includes any antibody specific to any region of AGT-106,

AGT-113, AGT-201, AGT-202 and AGT-203.

Both polyclonal and monoclonal antibodies are obtainable by immunization with the

enzyme or protein and either type is utilizable for immunoassays. The methods of



sanmple with an antibody specific for AGT-106, AGT-1 13, AGTZ®MARGEHIRO02
and AGT- 203 or their antigenic derivatives or honologs for a tinme and

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

conpl ex. The presence of the conplex is indicative of the presence of
AGT- 106, AGT-113, AGTI- 201, AGI-202 and ACT-203. This assay may be
quantitated or semi-quantitated to deldermine a propensity to devel op
obesity or other conditions or to nonitor a therapeutic regimm The
presence of AGI-106, AGI-113, AGTI-201, AGT-202 and AGI-203 may be

acconpl i v Wl ISHevnas: (RY aMEBSIOEIBnA | setat dri Gesa petfErtddSA
procedurzggﬂiﬂébghw‘;ﬁﬁh—% w de rzri]nge{ of imrgno?asssay techni ques are

avai | abl sunsreciutivelysasily lpycpessie e mjectivo ¢f, &.suitgbdg dabpratgyy. anamef §1th 45

4,424,279 and 4,018, 6 Thes c [ K - Site and
t wo- si teegf‘Ct'”géﬁWE‘Pﬁgg&@gsggﬁ [lt?eﬁﬁ}?@o%qﬁ%tg ?\%réé)g ygegd?j?gggn\/\%%% ?-Jcas in
the tr a?&r&é @82k GB&InistdeMen BoROINBGnAsAANS isThEsE speifRysrabpany nfthede
direct binding of a Iagel l ed antibody to a_target. Sandw ch asga S are
anong t hknovs imosiebadsorhanl comaresyAlfbeughaanibpdies Rrodyatsk Py dhis met ‘?%f“i’eons of

the sandw.ch, assay _techni que exi st nd_ all el P& Bhepassed
by the pl“%]ézélhfé 'Pn‘%jgﬁ;{qﬁ’o%y B @ lln}n,wl?o%ssgiyt 915?’%%1 g%r%b\%gﬁggassay, an

unl abel | gehhapbichOM)heicfogeheitypdtithé gRduan a solid substrate and the sanple to
be tested brought into contact wwth the bound nolecule. After a suitable

period of incubation, for a period of tine sufficient to allow formation

- of an antjbody-AGI-106, , AGI- 113. - = : % > Gombex, a
second aﬁb? B%%?/IA@B%%% Cfnl,a%: c%mgi %g ”}l\égf;%%g%%&%?}f%%&%gy Olf,eg%\%%' -202 and
AGT- 203, tHeaddgltl ad prbdude ahdnepotdres quakidesihed depadhezeoditypobtheairedjich The
detectable signal, is then added and ipcubat.gd al |.owi ngj t.i %ﬁbs fficient
for the pupaabenAl bybrdeserel linshinr arongrlonaiantigady prRscuagAlerXedrDY jusing

AGT- 201, ; ind sHoRPE! b&diiiaRt hERAY theARMnurdBEBapleBskali®d edr al s

washed aﬁiﬁﬁﬁnéﬁé‘ Ct%ﬁgmgrc%%é%?pe OO?[QAGT-IIIOG, GT- 113, A.GT?’Z_Ol,9 eﬁAGT- 202 and

AGT- 203 bs detet ey rchsiqudsywitbis erewatll kmovaf toathesegmbd aysr skilleded thyyart-HEe. dpior t er
example, Douillard and Hoffman, Basic Facts about Hybridomas, in Compendium of
Immunology Vol. 11, ed. by Schwartz, 1981; Kohler and Milstein, Nature 256: 495-499,

1975; Kohler and Milstein, European Journal of Immunology 6: 511-519, 1976).

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

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

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

regimumnt.

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

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



nol ecul e. The results may either be qualitative, by sinple dbgqmg@qmg? of
the visible signal, or may be quantitated by conparing with a contr

sanpl e contai ni ng known anounts of hapten. Variations on the forward assay
i ncl ude a simultaneous assay, in which both sanple and |abelled anti body
are added sinultaneously to the bound anti body. These techniques are well
known to those skilled in the art, including any mnor variations as wl|
be readily apparent. In accordance with the present invention, the sanple
is one which mght contain AGI-106, A@F-~113, AGI-201, AGTI-202 and AGT-203
including cell extract, tissue biopsy or possibly serum saliva, nucosal
secretions, lynph, tissue fluid and respiratory fluid. The sanple is,

t herefore,.qge al } i ' I j SJ j | i¢ but
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cel | cul tPatent RoH 4NAR 02004424679 hel 801 8,d5% UMHeass @ ficsutsy,pinclati¢sybagh asgloer a
pol ymer, the nost commonly used polyners being cellul ose, gplyacry%anide,
nyl on, potiiesing: Byresitepey ysandyIchc RF8¥s QL U nTbEYPRYYYE WS, ghvellsts jngihe
supports . [ - .01 Shk di ' ; : any
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pr ocesseslabaledwelibodynoamarpet. the art and generally consist of cross-1inking
covalently binding or physically adsorbing, the polyner-antibody conpl ex
is washed in preparation for the test sanple. An aliquot of the sanple to

be testedydngwidpensAddae ah‘f?m% e 385t dsdtimasf Earmbaly RB8@ abdagsbatRehHepbf a
period of tine sufficient (e.g. 2-40 mnutes or overnight if nore

conveni ertayiaters afrtiesarsiviithatsisey techirigie ¢astsardeallarefinsndedinta eepepatsed e to

about 37 o al |l ow. bi ndi ng, of, an ubuni resent in th i.hody..
Rl o b 18 MeetbieRim ity advanth boudt SRENh b telibeuat et ig
washed angnhbigeddnt donauhsduRet Mdtthe fanssi6 @NBe Rl Beslighs PEE tdritact Fath e
portion of AGI- 106, AGI-113, AGT-201, AGTI-202 and AGI-203. The_second"

anti body bosnd inrenile oA ler & spieblearcring loé drAubatig, &or 3 peintbal tBeisHEidE 60 t he
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i n the binhpssalsescondphabody specific to the AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203, labelled with a reporter molecule capable of producing a detectable signal, is
then added and incubated, allowing time sufficient for the formation of another complex of
antibody-AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203-labelled antitbody. Any
unreacted material i1s washed away, and the presence of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 is determined by observation of a signal produced by the reporter
molecule. The results may either be qualitative, by simple observation of the visible signal,
or may be quantitated by comparing with a control sample containing known amounts of
hapten. Variations on the forward assay include a simultaneous assay, in which both
sample and labelled antibody are added simultaneously to the bound antibody. These
techniques are well known to those skilled in the art, including any minor vanations as will
be readily apparent. In accordance with the present.i.n—\.fention, the sample is one which
might contain AGT-106, AGT~113; AGT-201, AGT-202 and AGT-203 including cell
extract, tissue biopsy or possibly serum, saliva, mucosal secretions, lymph, tissue fluid and
respiratory fluid. The sample i1s, therefore, generally a biological sample comprising
biological fluid but also extends to fermentation fluid and supernatant fluid such as from a

cell culture.



and then exposing the immobilized target to specific antiﬁ%@yﬂ%ﬂiﬁﬁﬁnay or
‘may not be labelled with a reporter nol ecul e. Depending on the anopunt of
target and the strength of the reporter nolecule signal, a bound target
may be detectable by direct labelling with the antibody. Alternatively, a
second | abell ed anti body, specific to the first antibody is exposed to the
target-first antibody conplex to fornqébtarget-first ant i body-second
antibody tertiary conplex. The conpleX’is detected by the signal emtted
by the reporter nolecule. By "reporter nolecule"” as used in the present
specification, is meant a nolecule which, by its chem cal nature, provides
an analyfﬂ@abﬁ?sv@@mﬂ$nmabﬂﬁg§$gmaimmhh@hHmhh@mgomhwndemgdmbbmwﬂbbﬁng

ant i gen- bouynd ant tection, may be e'the ual,itativyve or
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nmol ecul es (i.e. radioisotopes) and cheni | um nescent nol ecules. I'n t he case

of an enfyﬁ%celsmwmgéywyducang @nzrymgmmsao'oﬁp@grad@@ precesses asewelhlneivt itbody,
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t he production, upon olysi's correspondi n Zyne,
det ect abkendidraue. gCIﬁ@ﬂgﬁjonEX@ﬂmfﬁﬁreoé abuitt FOCE t@ranyWHﬁndmgtblf ude sabdead i ne
phosphat ase and erOX|@?se is also possible to enploy fluoraogenic
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added to the first anti apten conpl ex, ,
excess r édyehGTiid nasliieal ‘aw&@T 2@\2 sl L G203 c Oht acound gautibedya pplimgedi tatae

substrate is the dded to th of .antib -antigen- antibody. The
subst r at EPRITFY W&&@F Wieth 1St‘l‘?@ 'i‘r}g’ié‘tq Pﬁl@?ﬁ?% Ogﬂé‘ WEERH AN BB Y L gi vi ng
a qualitediMEeTMiIISURGTSIINAGT- M|&Bmzb§e further quantitated, usually
spectrophotonetrlcally, to give an indication of the amount of hapt en

whi ch was present in the sanple. A "reporter
An alternative method involves immobilizing the target molecules in the biological sample
and then exposing the immobilized target to specific antibody which may or may not be
labelled with a reporter molecule. Depending on the amount of target and the strength of
the reporter molecule signal, a bound target may be detectable by direct labelling with the
antibody. Alternatively, a second labelled antibody, specific to the first antibody is exposed
to the target-first antibody complex to form a target-first antibody-second antibody tertiary

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

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

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

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,

generally by means of glutaraldehyde or periodate. As will be readily recognized, however,



mol ecul e" al so extends to use of cell agglutination or inhipi hﬁﬁ 25
aggl utination such as red blood cells on | atex beads, and tﬁé ke&l04

Al ternately, fluorescent conmpounds, such as f1 uorecei n and r hodam ne, nay
be chemically coupled to antibodies without altering their binding
capacity. Wen activated by illumnation with |ight of a particul ar

wavel ength, the fluorochrone-|abell ed-anti body adsorbs the |ight energy,
inducing a state to excitability in the nolecule, followed by em ssion of
the light at a characteristic colour visually detectable with a |ight

m cr oscope, ag,[epy %ﬂﬁgE&é[ ccﬁﬂ% ibYRLER Ségfexk?%& b GredPidiR %%ﬁlélﬁeﬁ“h@v‘Bd to

bind to t%e en conp ter washing-o he unbound

reagent, §l\hl@edra‘?ﬂ§dnn Cognicaiyt ised )én@)@lﬁﬂﬂaﬁbiudle‘Shor&d@ﬁﬁs}eIK@OﬁéaheI glutdse olxidght, of
t he appro riate_maveleag;h the fl uorescence observed indicates g%ﬂe.
presence ‘bB2lpsiesidznstaen abaling phesehetase) pmongst PisFedBesePsHAGS B AC L&hiBues

are Douh Y SEYGHE che B0l B b6 RE nARfbARESoRAlpbh ARl sis Byther T ed

for the pres ver repo ter , such
r adi oi sot@pespontlang ennyiee o€ entictectabldicolounichersgee ritxamples cafl sstabhas’/ﬂza’ms be
enpl oyed.. The present_ inyention also con errpl ates netl C T @‘ such as
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i nvention may also e to measuring AGI-106, AGTI-11 AGT- 201, AGT-202

and AGT- mav@rlnpﬁre-aseﬁ thAGﬁzWﬂ@labél@'ﬂ- ﬂﬁlbpd)AGFam tanitie AGT. arpidady hapten
associ ati on The present invention is furtp/%_éo > cri bed

oS he o Red | b K e e Bl igR! g neshs ioh
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Uni versity, Waum Pon Geelong, Victoria, Australia with the breeding

pai rs f edcngtiody. Giht gnhstrath il refct ithethe enzym listka ¢ e second antibody, giving a

qualitative visual signal, which may be further quantitated, usually spectrophotometrically,
to give an indication of the amount of hapten which was present in the sample. A “reporter
molecule” also extends to use of cell agglutination or inhibition of agglutination such as

red blood cells on latex beads, and the like.

Alternately, fluorescent compounds, such as fluorecein and rhodamine, may be chemically
coupled to antibodies without altering their binding capacity. When activated by
illumination with light of a particular wavelength, the fluorochrome-labelled antibody
adsorbs the light energy, inducing a state to excitability in the molecule, followed by
emission of the light at a characteristic colour visually detectable with a light microscope.
As in the EIA, the fluorescent labelled antibody is allowed to bind to the first antibody-
hapten complex. After washing off the unbound reagent, the remaining tertiary complex is
then exposed to the light of the appropriate wavelength the fluorescence observed indicates
the presence of the hapten of interest. Immunofluorescene and EIA techniques are both
very well established in the art and are particularly preferred for the present method.
However, other rteporter molecules, such as radioisotope, chemiluminescent or

bioluminescent molecules, may also be employed.

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

detect AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or their derivatives.



| aboratory chow. Animals are weaned at four weeks of age andg gq?@igmgpl on a
diet of standard |aboratory chow from which 12% of energy wasS derived from
fat, 63% from carbohydrate and 25% from protein (Barastoc, Pakenham
Australia). Animals are housed in a humdity and tenperature controlled
room (22 1C) with a 12-12-hour light-dark cycle. Goup A aninals are

| ean, nornogl ycem ¢ and nornoinsulinenc, group B animals are obese,

nor nogl ycem ¢ and hyperinsulinemc, and group C aninals are obese,
hyper gl ycem ¢ and hyperinsul i nenmi a. EXASPLE 2 Experinental aninmals At 18
weeks of age the animls were wei ghed and bl ood collected fromthe tai

vein in the fed state. The animals were sacrificed and the tissues

i mredi ately renoved, weighed, frozen in liquid nitrogen and stored at

-80C. Percent body fat was estimated fromthe conbined wei ght q%y

mesent er i Ehe gspaynot Hsupragent Puieni@nary s efterRdnil ma%ﬁanﬂwr%fng%u‘i 1135 1 om

bet ween t dg-of , gastrochem us) ~kat, pags expness LBeLEERAge of
t ot al bog§Ta§?g%9&{%%fﬂ%fgﬁﬂg¢%&b%%2§$Pr§ iﬁ?ﬁAgiggg%qﬁgﬁégor C based on
thei r bl opb i@l aseRf€on #ith JinsWptin. concentrati ons. The cutoff val ues for

hypergl ycem a and hyperinsulinema were 8 mmol/L and 150 .. U ni
respectively. The fasted aninmals were weighed and bled in the fed state

t hen fast haur.s j i } efore

T dW (B kARG Ash- PG thoA0@HR 1S
sacrlflcefﬂ?&g&ﬂﬁév%l‘T1§§gﬁéﬁﬁﬁgﬁg!gg%naFytlc% nethodg Whol e bl ood

gl ucose was neasured i Mmedi ately using an enzynmatic gl ucose anal yser
(Model 27, Yellow Springs Instrunments, OH). Plasma insulin concentrations

were determ ned using a double antibody solid phase radi oi nmunoassay
(Phadeseph, Kabi Pharmaci a Di agnostics, Sweden). EXAMPLE 4




RNA extraction and reverse transcription RNA was extracted frgrﬁ M@s@@%
using Tri Zol (Life Technol ogi es, Rockville, MD) according to

manuf acturer's recommendati ons for each tissue type. RNA was quantitated

by spectrophotonetry at 260 nm (Beckman Instrunments, Fullerton, CA) and 2
ug electrophoresed through a 1% w v gl yoxal agarose gel (Anbion, Austin,
TX) to check the integrity. The RNA was then reverse transcri bed usi ng AW
reverse transcriptase with oligo(dT) primers (Pronega, Mdison, W).
EXAMPLE 5 Statistical analysis Al datd4%are expressed as nean S.EM A
one-way analysis of variance in conbination wth post hoc | east
significant difference or Ganes-Howel| test were used to conpare neans

bet ween groups, and t-tests were ugedhMiPeIFer appropriate. A 2-tail ed Pearson
correlation was performed to anal yse rel ati onshi ps between gene expression
and phenotypes. Bl ood gl ucosePsanuqmmapesistelobyn concentrations were | og
transforned prior to analysis to approxinmate a normal distribution.
Differences were considered significant at P<0.05. 2 6 MAR 2004 -51

EXAVPLE 6A Bshhabent bBdsubrdphai RGRambAavBsalex Undetsity, Waom PorsisuBselerss, ng
Tri Zol (Life Technol ogies, Rockville, MD) and DNase-treated (Life

Technol ogYig®ria, Aneiradia with thsy breeding pairs, fedesd faismea diriPidurepgpnd standard
precipit S j t Vet nma{cBgekman
et ramenrd el EoARMR bl el 18 oA B e S S

gl yoxal agmriasielabgatory At digm Austh 12%T09 eneogic hes ketihal ifromeft,i 6300 fKime RNA

was then reverse transcribed using Superscript Ll reverse transcriptase
(Life Tecﬂ%%bb@‘ﬁ@sﬁ)ﬂdv&%/hfr&ﬁb@fa%(%qf?%( if‘jﬁn}’f%m Aurtehaby Ammpls i g?usgﬁt‘ spl ay
PCR was pgrf iRy QRd hyRehat 288 6o AENA R TR €51°05 oth #1898 1R1H likeadhrk

Psamonys obesus in the fed and fasted state usi hg an RNA nmage
cycle.

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

hyperglycemic and hypennsulinemia.

EXAMPLE 2

Experimental animals

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

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



Differential D splay System (GenHunter Corporation, Nashville, ?'Eerm@sie{ﬁ).
The PCR products were separated on a 6% w v pol yacryl am de gel,” and
differentially expressed PCR fragnents were visualized by exposing the
dried gel to x-ray film Candi date bands were excised fromthe gel and
reanplified by PCR using the appropriate primer conbination. Sequencing
reactions were carried out using ABI PRI SM Bi g-Dye terminator cycle
sequenci ng ready reaction kits and anal yzed on an ABI 373A DNA sequencer.
Gene database searches were perforneds@t the National Centre for

Bi ot echnol ogy Information wusing the BLAST network service. EXAVPLE 7
Macroarray RNA was extracted fromtissues using TriZol (Life Technol ogies,
Rockville, MD) and DNase-treated gifmpigchnol ogies), phenol:chloroform
(4:1) extracted and ethanol precipitated. RNA was quantitated by
spectrophotonetry at 260 nm ( Beckimabyticklnaethodsent s, Fullerton, CA) and 2 pg
el ectrophoresed through a 1% w v gl yoxal agarose gel (Anbion, Austin, TX)
to check the integrity. Pool ed RNA sanples for each of the study groups

vere | abefyggdleVhibbd IR0tk HhE mabded YRRy Leind wiREnzEmafld kluresd asaleser

mcroarray filters (Research Genetics). The menbrane was spotted with a
total of (i8]l 2Jen¥ellow nirrings nipstkyroenis. gOBs Plasiae xpkbs sedcad@lient &' Yags.

The level of binding to.,each 2.6 .- 0Q4 - 52 dhategh; usi ng
a phosphoqe?et'f’ﬁléfbe ‘é‘cﬁrgg 80%“% eeambbsoldﬁg%ﬁgt Pﬁi\ﬁgﬁ/sfadgéf % var e i Fgggidz}% (?E‘ Gnetics).
EXAVPLE SptacldBifdstitOEwedsny. dentified as being differentially expressed

using the technique of differential display PCR in the hypothal anus of the
I sraeli Sand Rat (I1SR) and expression of AGI-106 was higher in fed

conpared to fasted Sand rats. Pri ngﬁwﬁﬁgzyver e:

RNA extraction and reverse transcription

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

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

EXAMPLE 5

Statistical analysis

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

P<0.05.



AGT-106: Forward priner: 5' - CAATCACCGCTTTTAAGATAGTTTGT-3' [ SB@ IMARNGD0Y 21
Reverse priner: 5'-AGCATTAAAAAGGECTCGCA-3" [SEQ ID NGO 131 The parti al

nucl eoti de sequence of Psanmmonys obesus AGI-106 cDNA is as foll ows:
NTTTGNTGNCCNGCT GTGT GT GT TAGAAGAAAACAGAAAAGGAAAGAAAAACAATCACCEC

TTTTAAGATAGI TTGTATCAGCTTAGATTTCATCATGACTGTTTTACATACTGGAATTTAT

AAATTGTAAGT TATCATTTTCCAATGCGAGCCCTTTTTART GCTTTTTAAAACTTGTGAAT
AAAATTGATACTCCTT [SEQ I D NO- 11. Bl ast anal ysis reveal ed sequence honol ogy
bet ween the AGT- 106 cDNA sequence and rruri ne TROY mMRNA. TROY is a newy
identified nenber of the Tunour ctor Receptor Superfamly
(Kojima et al., J. Biol. Chem 275( %g 42-20747, 2000). Nucl eotide
sequence honol ogy of | SR TROY \H:jﬂ'renwsmsﬁEWCRRNA is 85% Hypothal anic
AGT- 106 expression was decreased with fasting in Psanmonys obesus (Figures
1, 2). The main effect was observed in group A fed and A fasted ani nal s

W th an RRAre%é BRkRt §er{0tEs@ﬁ’é&Cﬁs'lrFGk,nThEolpﬂfelﬁ&hﬁe‘ﬂﬁéi% SR GUkviMet MIDRSED NY.
This dramatic reduction in AGI-1 expression with fasti ng was not evi dent
h

in group Wa&@dtr@t@nl(bdk sTechnpldgickle Fredokehlorafosmi 4 bt dxirafted herre Qﬁf!ﬁé@

groups were . t he group_ A 20 3 an| These
e £ S TR e A S e F S
ani mal s rlﬂﬂf&lrﬂé‘nt§ URPERSS €TA )exam hgl elddRopiRekssd alrBughSAlYgLeh gllgozaal agarose
dysregul atl on of this gene in ese animals. Interestingly, a significant

r ﬁl ati oE M@ﬂaﬁ@é‘l@&?@n@t%ﬂ{ﬁ&lebe@%@nTbh@%a‘ﬁgéhqnnfev%%l%%ﬁcgh? after
the 24 Qidkn § ?ﬁ_ﬁerécgl %J;i %ﬁ?ﬁ%ﬁlg tp%aﬁ? gﬂlfA qlecﬂ'ncﬁ%%esg S Rh&RRt P llg&g"ﬁ-?

hypot hal anu relation was seen

ani mal s vgirgers.COIfRrdneidl dispiey PR Wal serf@ired Sepiafpatatiniio tON2aamples fokese,
t he associ ation d| sappeared in the lean animals (Figure 4), but

st rengt hetheF ¢ IEb  whEaegobes i feded andsipsted iateasitsn RyAirss PBAh p
bet veen hypRIOELAHIGIAT5sH (EXRIGRS BBpaRtok! NGVl NEnBlNEISEhOPCR

products were separated on a 6% w/v polyacrylamide gel, and differentially expressed

PCR fragments were visualized by exposing the dried gel to x-ray film. Candidate bands
were excised from the gel and reamplified by PCR using the approprate primer
combination. Sequencing reactions were carried out using ABI PRISM Big-Dye terminator
cycle sequencing ready reaction Kits and analyzed on an ABI 373A DNA sequencer. Gene
database searches were performed at the National Centre for Biotechnology Information

using the BLAST network service.

EXAMPLE 7

Macroarray

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

genes, including known genes and expressed sequence tags. The level of binding to each



insulin concentrations. This denonstrates, therefor, a novel g ﬁ %1? r oy
(AGT-106), a nenber of the Tunor Necrosin Factor Receptor u% é Q}J
(TNFRSF) in the regul ation of energy utilisation and bodyweight in
response to fasting in rodents. As AGI-106 is a receptor in the

hypot hal anus, a key site wthin the brain for the regul ati on of bodywei ght
and energy bal ance, this regul ation-fdy i nvol ve downstream transcri ptional
regul ati on of genes involved in honeostasis via the NF KB pat hway, or

ot her as yet unidentified pathways. Alternatively, this regulation may
invol ve Lhg a6l a&tg&e@lu&ﬁ | AbhOGhoBREENARHSIMuLEE: FagRiydGohaak
information to the hypot hal'anus on the state of energy balance within the
body. EXSABei&c®GABTiciN3 AGT- 113 was di scovered using differential display
and it appeared to be expressed at higher levels in the hypothal amus of
group C (obese, diabetic) animals than group A (lean healthy) aninmals.
Real time PCR confirmed this (Figynea®pLE®d showed that group A aninmals,
in both the fed and fasted state, have a nmuch | ower expression |evel of
this gene in their hypothal anmus 2 64&ER02004 -54 than group B (obese,

i npai red glucose tolerant) aninmals and group C animals (A fed v C fed,
p=0.031; A fast v B fast, p=0.028;, A fast v Cfast, p=0.023). In the fed
state, hypat e asC ide@hfidd Bsgsaiag eénﬂfeﬁsﬁﬁhmﬂ dipfe@ﬁddahadnghfehtdnhﬁigumﬂifght
(p<0.001, Figure 7A) ercent body O% ure 753) and pl asma
insul i n figipeangal f{lﬁiﬂw Blnmwwm@)nuﬂ Uiﬁh@aﬁhssta%l%éf H5B) 2ng PRESI%%ni ¢
AGT- 113 TSR I r ight only (p=0.002, Figure
7D) . Gengfe'ggprl)ebgs\?%ﬁj “n g?l Cg‘hﬁé{ggm\l\f&%tgdagrgyr(ﬁ%gzntl tated using Tagman PCR
t echnol ogy on an ABI Prl sm 7700 sequence detector- (PE Applied Bi osystens,
Foster G ty, . Cyclophilin was used as an endogenous control to
standard?@@e’fsh’éechWﬁﬁm of cDNA added

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

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

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

NTTTGNTGNCCNGCTGTGTGTGTTAGAAGAAAACAGAAAAGGAAAGARRAACARTCACCGC
TTTTAAGATAGTTTGTATCAGCTTAGATTTCATCATGACTGTTTTACATACTGGAATTTAT
AAATTGTAAGTTATCATTTTCCAATGCGAGCCCTTTTTAATGCTTTTTAAAACTTGTGAAT
AARATTGATACTCCTT [SEQ ID NO:1j.

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

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

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




to a reaction. PCR conditions were 50C for 2 mn, 95C for 10 @%ﬁ@ | gped
by 40 cycles of 95C for 15 sec and 60C for 1 mn. Al sanples re assayed
in duplicate. For AGI- 201 (Exanple 10), AGT-203 (Exanple 11) and
cyclophilin, fluorogenic probes which had the reporter dye FAM attached to
the 5 end and the quencher dye TAMRA attached to the 3' end were used

wi th Tagman Uni versal PCR Master M x (RE Applied Biosystens). For AGT-202,
AGT-106 (Troy) and AGTI-113, no probe was ‘used, and SYBR Green Master M X
(PE Applied Biosystens) was used instead. The | evel of expression of the
"house- keeping gene" cyclophilin was exam ned in each group and was shown
not to beasibtady ddeenresuitredohesiate dhatbistpothabimié @spressiet af AGTRPI)6Er 9besged

were as follows: AGI-1 13: Forwar rjimer: 5- CATGATGCCA G 3 [SEQ ID
o T163 | RSB etaed S e RRCA TR RGRR TSP L BEPR 1
Cycl ophi | fase arfi@eard priner: 5 -CCC ACC GIG TTC TTC GAC AT-3'" [SEQ ID No :
19 ] Reverse priner: 5 -CCA GIG CTC AGA GCA CGA AA-3' [SEQ I D NO 19]
Probe: 5'- CGC GIC TCC TTC GAG CTG TTT GC-3' ESEQ ID NGO 20] | 2 6 MAR 2004

- 55 The Psa S obes AGI;.113 . partial, nucl i n ' :
ol Towe: PRI RS oA et AR s A B A ST e e a
ATCAAGAT Aol WehbAAR AGH ET AT A Tiedi @dltaTHal W Adkth BFAC ATTIGHEAAEAAApression in the
CTCCTTGCTTAAGT CTAAAATGGAAAACATTTTTTAATTAATAAAAAAAAAAA [SEQ ID, NO 2]. This

sequence m@othaamushGiigeg) Adhoyshorts sestianship wes persl WHET dBsINIPRISHYERN
clone RP, 1%} i .
axprassi ofTRATEE T pIEICRON, SREGRS Y IPIRE o2 Sbal O R,
wei ght in the lean amimals (Figure 4), but strengthened in the obese groups (Figure 5). There was
no relationship between hypothalamic AGT-106 expression and circulating glucose or

insulin concentrations.

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

feeding back information to the hypothalamus on the state of energy balance within the
body.

EXAMPLE 9
AGT-113

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

healthy) animals.

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

and fasted state, have a much lower expression level of this gene in thetr hypothalamus



regul ati on and energy honeostasis through its actions in the %ngf al Sﬂus.
AGT" 113 may also be involved in insulin's action or insulin Ae i n
t he hypot hal amus. EXAMPLE 10 AGT 201 AGT-201 was deternmined to be
differentially expressed in Psammonys obesus by nenbrane-based m croarray
(macroarray) analysis of the hypothal anus Priners used were as foll ows:
AGT-201 Forward priner: 5'-GCATGCCTGGKRGCCTG 3' [SEQ ID NO 9] Reverse
primer: 5'-TTTCAAGATGECCTGECG 3' [SEQ I'D NGO 10] Probe:

5' - CCCTGGCAGGTGAGITCATCAAGGC- 3" [SEQ I D NO 111 The partial nucleotide
sequence of Psampnys obesus AGT-201 js as follo

GTTM@TMM@@G@?@P@TQ@‘PM@A@@MT@%%@OW C animals (A fed v C
TCARAGACOTACLCAGT O T ACE T 58
TCARAGAGIETACEEAG FeA AT TS
AACCCAGT CCCATACAGT GGGGCAGT TAAGGT TGGAGCCAT CCAGOGCTG

ACATSCECR SR PRORTEGE Cf e ef RGeS e

@%@@@%@ %EE%&JW Fid RGN TN G bt s BitNMavals 0

Length 360 nucl eotl des Anal ysis of the amonys obesus AGT-201 sequence
showed hi grOgRGUENgEe hEDlTogthe Vdsted mmmm@hamm (88T 1 Xogk®e0Fxpaerdionhe r at

honol og, 89% Y10264). ,AGT- to be | ocated on chronosone
12 and ha%"%i%#%% g WB‘g’P%‘B“}’ g‘é’%@i #‘ng 8-D12S79 (12g21-22). 2 ani nal
QfLs are located in the vicinity of AGI-201, bw and Wi ghtl (Chagnon et

~al., Obes Res. 8(1): 89-117, 2000).
Gene expression in each ¢DNA sample was quantitated using Tagman PCR technology on

an ABI Prism 7700 sequence detector (PE Applied Biosystems, Foster City, CA).
Cyclophilin was used as an endogenous control to standardise the amount of cDNA added
to a reaction. PCR conditions were 50°C for 2 min, 95°C for 10 min followed by 40 cycles
of 95°C for 15 sec and 60°C for 1 min. All samples were assayed in duplicate. For AGT-
201 (Example 10), AGT-203 (Example 11) and cyclophilin, fluorogenic probes which had
the reporter dye FAM attached to the 5’ end and the quenchrer dye TAMRA attached to the
3’ end were used with Tagman Universal PCR Master Mix (PE Applied Biosystems). For
AGT-202, AGT-106 (Troy) and AGT-113, no probe was used, and SYBR Green Master
Mix (PE Applied Biosystems) was used instead. The level of expression of the “house-
keeping gene” cyclophilin was examined in each group and was shown not to be altered in

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

AGT-113:
Forward primer: 53-CATGATGCCAGCCACCTG-3’ [SEQ ID NO:16]
Reverse primer: 5’-TCCCAAAGTAAATTAAACACATCAGAA-3"  [SEQ ID NO:17]

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

Probe: 5- CGC GTC TCC TTC GAGCTG TTT GC-3° [SEQ ID NO:20]



Across the three groups of animals, hypothal anic AGT-201 eX[fy ¢4&i dblivas
decreased with fasting significantly in group A and B animals (Figure 8)
however there was no reduction of expression with fasting in group C
animal s. These results suggest a dysregul ation of hypothal am c AGT-201
expression in diabetic group C animals. There was significantly | ower
hypot hal am ¢ AGT- 201 expression in the fasted animals conpared to the fed
animals (Figure 9). AGT-201 gene expressjon in the hypothal anus di d not
correlate with body weight, blood glucose or insulin concentration in the
fed or fasted state. These results suggest a role for AGI-201 in the
central response to fasLng and energy honeostasis, possibly by altering
the protein expression, retention, retrieval or folding of secretory

protei ns hietAsBfnbhes ERIOPH EINIIG phkial Sudidbiie bayquasidiis ioRllowhese results
suggest that the role of AGI-201 in this regulation may be altered in the
di abetic state thereby identifying this gene as a potential target for the

devel oprent of 1gi@habéfckhRArARALE a2 T MAR-RIG forch fadtOMAET A AGT- 202
AGT-202 was detgirianegrirorhgciiifbesanhrrdroyr@sptoasethdrirddeaadnppot hal anus
of Psammonys abesuschyparacmaastcayaanarysirsaatRrimansausesh Weee @s f ol | ows:
AGT-202: ForwaeeRlprimer: 5' - CTGCAAAACGCCCATTCG 3" Reverse priner:

5' - TCATAGTCTCGCTCGCAGTAGG- 3' [SEQ ID NO 143 [SEQ I D NG 15] A portion of the

P e T 202 S BIMSINSS (2 naDLAl el Bs RUEHd:9 SSRAR el ™
OCGCAGAGARPAT GRARSETE MG T AR T AREACKT GRGIENTTCACTTGTGCTGE

The gene expression patterns strongly suggest that AGT-113 plays a role in body weight
regulation and energy homeostasis through its actions in the hypothalamus. AGT-113 may

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

EXAMPLE 10
AGT-201

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

membrane-based microarray (macroarray) analysis of the hypothalamus.
Primers used were as follows:-

AGT-201

Forward primer: 5’-GCATGCCTGGTTGCCTG-3’
‘Reverse primer: 5’-TTTCAAGATGGCCTGGCG-3
Probe: 5'-CCCTGGCAGGTGAGTTCATCAAGGC-3’

[SEQ ID NQ:9]
[SEQ ID NO:10]

[SEQ ID NO:1l1i}l

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

CTTTAAGATT
AGACTATGGT
TCAAAGAGGN
AARCCCAGTCC
GCTARAGGGG

GGGANTNCGA
NCCAAGCTGA
CTACCCAGTG
CATACAGTGG
CAGGGGGTCT

TGATCTCTTG
ACATGGAGCT
TTNTACCTCT
GGCAGTTARAG
ACCTAGGCAT

GTGGCAGAGG
NAGTNAAAAG
TCCGAGACGG
GTTGGAGCCA
GCCTGGTTGC

TGGGAATCTC
TNCAAGCTGG
GGACTTTGAG
TCCAGCGCTG
CTGCCTGCNT



CTGCAAAACGCCCATTCGCAACCGAGCGTTCTAI ' ATGGAGGAAGGGEGCACCCTACT GCNAGZ 6 MAR 2004
CGAGACTATGAGAAGATGT TTGGCACAAAGT GCCGAGCCTGNGACTTCAAGATTGATCCTG
GAGACCCCTTCCTGGAAGCCGCTG [SEQ ID NO 4). Analysis of the Psanmonys obesus
AGT- 202 sequence (154 nucl eoti des) showed high sequence honol ogy with
human AGT- 202 (88% L35246) and the rat honol og, AGI-202 (86% AF096685).
AGT-202 is |l ocated on human chronpbsone 5. No QTL's relevant to obesity or

di abet es were found. AGT-202 gene expression appears to be wi despread. cDNA

sources include aorta, blood, brain, b¥east, colon, germcell, kidney,
| arynx, lung, nuscle, ovary, pancreas, pooled, prostate, stomach, testis,
tonsil, uterus, whole enbryo, brain, cervix, colon, eye, neck, kidney,

| ung, ovary, pancAEasSCT PGOSAGHTERG t UPANTCARIG NCCTCHAGREE, ASE6FEESCut erus, whol e
bl ood 2 6 MAR 280ZCCABST | MAAPSAGET aFTAeatlass sTFAFESTEN SREFFCAF nuscl e using
an ant i - AGT- 20 ZGHGMATBEYSECh &R 2k hat AGT-202 is present at the Z line and
sone transverse filanents in adult nuscle sarconeres. Overall, there was

significantl reat er -202 gene expression in the hypothal amus of fed
ani mal s cgﬁﬁéPgSSPBaF% “asted animals (p=0.013) (Figure 10). In addition

there appears to be greater AGI-202 gene expression in the hypothal amus of
G oup A and B fed aninals conpared to Goup C ani mgl s,, however,, these

di f f er encémalysisefos Psingnernyscaisens AFT g0 sequence Rigls ssq3eRe6 18145 Yon

bet ween AGI-202 ge r [ j 0 at or bl ood
gl ucose o' malgﬁg'\?é{?éﬁéﬁ%y@q@gﬁ%gpﬁﬁspﬁztgg@a{gt?ﬁgxﬂomm d-1ike
prot ease (AGT-203) A human gene in the formof an expressed sequence tag

(EST) with Accession Nunber AA131464 was f%md ]g‘o be di ffe({ enﬁ_li al lP(J 1
expressed AGL-2R b Isfwvinig e lacaigd %%m?rnﬁme and has beén mapped to the Interva

D12578-D12S79 (12421-22). 2 animal QTLs are located in the vicinity of AGT-201,
Qsbw and Weightt (Chagnon et al., Obes Res. 8(1): 89-117, 2000).

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

hypothalamic AGT-201 expression in diabetic group C animals.

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

compared to the fed animals (Figure 9).

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

glucose or insulin concentration in the fed or fasted state.

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

identifying this gene as a potential target for the development of diabetic treatments.



di abetic versus obese, diabetic animals by menbrane-based nicroaf gapar 2004
(macroarray). A human nRNA with a conpl ete codi ng sequence that matched
EST AA131464 was recently added to GenBank (on November 1, 2000, Accession
Nunber AF197937). The ni RNA codes for a 379 amino acid protein they have
nanmed Presenilins interacting rhonboid-Iike protease (AGI-203). Priners
used were as follows. AGI-203 : Forward primer:

5' - CCCACCTCTGGAAGAAACTGICT-3'" [SEQ In NO 6 ] Reverse priner:

5' - CCTGTGAACCCAACAGTGAAGA- 3' [ SEQ 10 140-71 Probe:

5' - TTATCCTTCCCCCTACCCTATAAGAACTTTGGTG 3" [SEQ ID NO8] 2 6 MAR 2004 -59 A
portion of the Psammobnys obesus AGT-203 sequence was obtained in order to
design priners for gene expressi opyxswpi gsjand i s provided bel ow.
TGGAAGGT TGAACCT CGAAGAT CAGACACAGGGT CAAGT GGT GAAGCT TACAAGAGAAGT GC
CTTGATCCCACCTCTGGAAGAAACTGTCTTTTATCCRGTIOZCTACCCTATAAGAACTTTGG
TGAAGCCCTTTTTCTTCACTGT TGGGT TCACAGCCTGTGCATTTGGATCAGCTGCCATTTGG
CAATATGAATCACT GAAAT CCAGGGT CCAGAGT ANNT GNNCGGAAT GGCAGGAATGCCT6 GA
CTCAATGAAATHCASISGT £C deRERne® NObeldifftheidiil - @eesgainan afpe aysotliatarmay efa

w despread tissue expression pattern- ESTs that correspond to the AGI-203
MRNA hav e Pbeenofipuritsistbyadecaertayghaliigls. bl ood, bone, brain, breast, col on,
foreskin, germcell, heart, kidney, lung, |ynph, marrow, nuscle, ovary,
pancreas, parathyroid, placenta, prostate, skin, spleen, stonmach, testis,
tonsil, UbgRKE ABdweRIfBII@Mr yo. The exon/intron structure of the human
AGT- 203 gene was deduced by aligning the nmRNA sequence to human high

t hroughput genone sequenci ng cl ones, then applying the GI-AG rule (where
“al | introgi¥ﬁ%§%j with GI' and end with AG. The human AGT-203 gene has 10

exons. Th 4 exons were on clone RPII-315322 (Accession Nunber
Forward primer: 5'-CTGCAAAACGCCCATTCG-3" [SEQ ID NO:14]
Reverse primer: 5-TCATAGTCTCGCTCGCAGTAGG-3’ [SEQ ID NO:15]

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

primers for gene expression studies.

CCGGAGAGATCATGCACGCCCTCAAGATGACCTGGCACGTGCACTGRTTCACTTGTGCTGC
CTGCAAAACGCCCATTCGCAMCCGAGCCTTCTATATGGAGGAAGGGGCACCCTACTGUNAG
CGAGACTATGAGRAGATGTTTGGCACARAGTGCCGAGECTGNGACTTCAAGATTGATGCTG
GAGACCGCTTCCTGGARGCGCTG [SEQ ID NO:41.

Analysis of the Psammomys obesus AGT-202 sequence (154 nucleotides) showed high
sequence homology with human AGT-202 (88%, L35246) and the rat homolog, AGT-202
(86%, AF096685).

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

were found.

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

kidney, lung, ovary, pancreas, prostate, tumor, skin, thymus, pooled, uterus, whole blood



AC068644) which is from chromosone3.. The | ast 6 exons were on cl G MAR 2004
RP11- 637N15 ( Accession Number AC020694) which is from chronosone 17. It 1s
considered likely that one of the clones has been | ocalized incorrectly.
Studies are currently underway to determine which is the correct
chronmosone. Gene expression studies by Tagman PCR (Figure 12) showed a
decrease in AGI-203 gene expression in skeletal nuscle of obese,
hyperinsul i neni ¢ group B and C ani mal s hen conpared to |ean group A
animals (Group B p=0.014, Goup C p=0.011). This relationship was further
supported by a correl ati on between AGI-203 gene expression in skel etal

muscl e W tAmbe@1dcagzHtion st iAGkletab anhyclemisi@htan (pH0AQT-20p antodestoert body
fat (p=0.006). There was no significant correlation with blo @ %%gcose

| evel s. MRt 20 120350s RGFEHOS r@@% ligg e SO tTaReEeTs o dinents Hbag HISECi n t he
skel etal nuscl e of obese, hyperinsulinemc Psammonys obesus. A negative
correl ati Sh WS %een with body wei ght and plasma insulin |evels. AGT-203
is thought to interact with presenilin proteins and be involved with
protein cleavage. The presenilins are invglved in the . proteol

. tic
processi ngverllt hemsHasiE e Y SERFHGUER? 258 RPESIH "HICH, Oﬁﬂala%ﬁdﬁ- APP
is nmost high p iNath L . Int addBtidtDitgsHt Ously
expressedhgn%x?ﬁg #%ﬁ%ﬂgnkiﬁg gﬁgﬁg%gﬁaﬁu cvguﬁgﬁﬁiﬁgggémm.a%jgbeﬁes is
known to fearsts bk gleart AGT-202 dinz kepresiorsindhsipastalaang oAGToR03 andyB fsHay a

role in both  diseases. is.a nbr ane rec or and, after. pr olytic
processin@“ﬁ?FHPHWFﬁ@todgﬁgggﬁéﬁmﬁﬁgqpﬁgvgbﬁW??§H#3mﬁﬁ%§k?%n?hggﬁg§%§us and
activate ﬁggﬁe@ypression. AGT-203 may act through NOTCH to affect

expressi o genes involved in metabolism Alternatively, the role of
AGT-203 in obesity or diabetes may be through processing of another, as

yet unidentified, transnenbrane pr I Ot her _possi bl.e r.ol es fo0

presenil i ﬂéer? S Uife© ]ogtbt?e(%ee&f A&bﬁ%@ogﬁf@ cé‘r%fg%?ncagﬁgqog%w?}%ﬁntéggrtc%%i s.
Ther ef or epddyah€ordiSodglubIP6F indhiirdieldigr ent pat hways through which reduced
AGT- 203 expression could play a role in glucose or fat netabolismin the

skel etal nuscl e,
EXAMPLE 12

Presenilins interacting rhomboid-like protease (AGT-203)

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

rhomboid-like protease (AGT-203).

Primers used were as follows:-

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

Probe: 5’-TTATCCTTCCCCCTACCCTATAAGAACTTTGGTG-3’ [SEQ ID NO:8])



t hereby affecting body weight and insulin action. Those skilled i@ tgﬁRa?m%
w | appreciate that the invention described herein is susceptibleﬁt A
variations and nodifications other than those specifically described. It is
to be understood that the invention includes all such variations and

nodi fications. The invention also includes all of the steps, features,
conposi tions and conpounds referred to or indicated in this specification,
individually or collectively, and any agd all conbinations of any two or
more of said steps or features. 2 6 MMR2Q 4 -61 CLAIMS 1. An isolated
nucl eic acid nol ecul e conprising a sequence of nucl eotides encoding or
conplenentary ‘'to a sequence encoding a nol ecul e or derivative or honol og

t hereof wherein said nucleic acid nolecule is expressed in a | arger anount

in one or poth. of ot hal anus tis L, nuscl I f. Al s
conpar ed t“gpf’@e\)ﬁ Oamf‘]%’gfaé"%?"”fsno ef“édﬂ;ﬁi%xglsgq%%ﬁ%‘éﬁageg&g%e 81.%;8 e §gon|aér$la s
wher ei Nt RRInE FRionGipfbstiBh SRtk ahdbis pedvedddesiow:rom (i) a nucleic acid

nol ecul e conprising a nucl eotide sequence as set forth in SEQID NO I or a
nucl eoti de sequence having at | east about 90% identity thereto after
optimal alignnment or a nucleotide sequence capable of hybridizing to SEQ
ID NO'1 or its TSERARGTEHRAE FATCATRIAGRFCALRAPISE T RGE X%ggiﬁﬁijéns; a
nuclel o aci o MEEENE ESTBESMISE L L RIE Ab SEL S0
ID No2 or a ”@ (%ﬁc m&* Gggﬁc & 'ﬁ%ﬁ GCQ&QQ&ECAGS&%E'C Rl ty
thereto after g@ b gé QEo &phigl-got i de  sequence capabl e of
hybridi zing to I r2 or 1ts conplenentary formunder high stringency

conditions; (iii) a nucleic acid nolecule conprising a nucl eoti de seqguence
-as set

B

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

whole embryo.

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

determine which is the correct chromosome.

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

There was no significant correlation with blood glucose levels.




forth in
identity

sequence

| east about

SEQ ID NO 3 or a nucl eotide sequence having at
thereto after opti mal
conpl ementary form under high
as set
90% i dentity thereto after optinal

6 MAR 2004 -62 sequence capable of hybridizing to SEQID NGO 4 or its

conpl ementary form under

nol ecul e

nucl eoti de sequence havi ng at

hi gh stringencgoeconditions;
conprising a nucl eoti de sequence as set
| east about 90% identity thereto after

(v) a nucleic acid
forth in SEQID NO5 or a

| east abput 0%,
al i gnnent or a nucl eotide sequelrgbt @égaéfiﬂé

of hybridizing to SI:QIDNO3 or its
stringency conditions; (iv) a nucleic acid nolecule conprising a nucleotide
forth in SEQID NGO 4 or a nucl eotide sequence having at

al i gnnent or a nucleotide 2

optimal alignnment or a nucleotide sequence capable of hybridizing to SEQ
ID NO5 or its conplenmentary formunder high stringency conditions. 2. The
isolated n .G acid nol ecul e of Claiml erein th | e !

nol ecul e C’gﬁtﬁoge%e“te hePRGEPR oY ugggﬁggﬁ‘c 56\82’%‘? o P}ehg‘legelﬂ@é%h%ﬁaﬁlg%f % The
i sol at ed nyeLekelia&hE PRhSW)E 0BEsud Rindpdiveherelafiot Res Rew @itk bady dreight

mol ecul e conprises the nucleotide sequence set forth in SEQID NO 2. 4. The
i sol at ed rndipkismadoswinneyads AET-G03 @ tionght tahrierarinwith prasers|iaipeoteng gnd be

nol ecul e coqﬁrhseg th?.nuFIeotide sequence set forth in SEQID NO 3. 5. The
i sol at ed AGRTECVERPYGRBFERMEE of Caim 1 wherein the nucleic acid

nol ecul e conprises the nucl eoti de sequence set forth in SEQID NO 4. 6. The
i solated nucleic acid nolecule of Caim1l wherein the nucleic acid

nol ecul e conpri ses the nucl eoti de sequence set, forth in %f%%IE)BEIS.Iz. An
i sol at ed MOICEEERIIBRABIBPIVH WHEC ARSI RIEPESIABPE EANEITHOTBICAH RIS S§°1 An

i sol at ed

RE A8 hd%liorth. 3 MofieR NERIE Y nighHELRQLAAR (RESHBALRerdalls syl
it is ubiquitously expressed and its role in the skeletal muscle is not known. Diabetes is
known to be a risk factor for Alzheimer’s disease, and AGT-203 may play a role in both
diseases. NOTCH is a membrane receptor and, after proteolytic processing within the
membrane, has the ability to move to the nucleus and activate gene expression. AGT-203
may act through NOTCH to affect expression of genes involved in metabolism.
Alternatively, the role of AGT-203 in obesity or diabetes may be through processing of

another, as yet unidentified, transmembrane protein.

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

thereby affecting body weight and msulin action.

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

more of said steps or features.



in SEQDNO 1. 9. An isolated protein of Claim7 encoded by a nuc} goﬂhﬁem@l«
sequence set forth in SEQDNO 2. 2 0 MAR 2004 -63 10. An isolated protein
of Claim?7 encoded by a nucl eoti de sequence set forth in SEQID NO 3. ? ?.
An isolated protein of Claim?7 encoded by a nucl eotide sequence set forth
in SEQIDNG 4. 12. An isolated protein of Claim?7 encoded by a nucl eoti de
sequence set forth in SEQID NOS5. 13. An isolated protein encoded by a
nucl eic acid nol ecul e which nolecule is differentially expressed in
hypot hal anus or nuscle tissue of obese aninals conpared to |ean animals or
a derivative, honol og, anal og, chem cakjequivalent or mnetic thereof
and/ or encoded by a nucleic acid nolecule which nolecule is differentially
expressed in liver tissue of fed animals conpared to fasted aninmals or a
derivative,chgmkog, anal og, chem cal equivalent or mnetic thereof
selected fromthe list consisting of. (i) a protein encoded by a nucleotide
sequence substantially as set forth in SEQID NO 1 or a derivative,
honol og or @nal og t hanaafiaer v@leis 86 etteulenomgiitiges ancpuenaroofaticdogleguence
having at |easft about 90%identity to this se £ ' -
~al i gnment  FPCHRR TRl AONE AoF B THaT ,a%lﬁfeé‘?hﬁ%gﬁ ‘%’é‘té%f"\?g’%ér’fﬁmé% m netic
of said priagredMyhefdin Jaidmptedd fidmekoddedxfryssed inuchgot intensague ackoth
substantially as, set forth in.SEQ | . ' 16 andd or
anal og theroé% %]l’ﬁaamusstbsﬁuﬁeoﬁé%uscelﬁEif()gé’? %N%g%n%&#gcgﬁ%éﬁ?g IAé‘gnc_e %\f%g at
| east aboutfed QAalsdenipates th dastddi mimadyndocn hE naslciopeidmaelcaly rigiseied or a

from:

(i) a nucleic acid molecule comprisimg a nucleotide sequence as set
forth in SEQ ID NO:1 or a nucleotide sequence having at least about
90% identity thereto after optimal alignment or a nucleotide
sequence capable of hybridizing to SEQ ID NO:1 or its

complementary form under high stringency conditions;

(i)  a nucleic acid molecule comprising a nucleotide sequence as set
forth in SEQ ID NO:2 or a nucieotide sequence having at least about
90% identity thereto after optimal alignment or a nucleotide
sequence capable of hybridizing to SEQ ID NO:2 or its

complementary form under high stingency conditions;

(ni) a nucleic acid molecule comprising a nucleotide sequence as sot
forth in SRQ ID NO:3 or a nucleotide sequence having at least about
90% identity thereto after optimal alignment or 2 nucleotide
sequence capable of hybridizing to SEQ ID NO:3 or its

complergentary form under high stringency conditions;

(iv)  a nucleic acid molecule comprising a nucleotide sequence as set
forth in SEQ ID NO:4 or a nucleotide sequence having at least about

90% identity thercto after optimal alignment or a nucleotide



derivative, honol og, anal og, chenical equivalent or ninetic ®f [4AR 2004
protein: 25 MAR 2004 -64 a protein encoded by a nucl eoti de sequence
substantially as set forth in SEQID NO 3 or a derivative, honol og or
anal og thereof or a sequence encoding an am no acid sequence havi ng at

| east about 90% identity to this sequence after optimal alignnment or a
derivative, honol og, anal og, chem cal equivalent or mnetic of said
protein; (iv) a protein encoded by a nucl eoti de sequence substantially as
set forth in SEQID NO 4 or a derivative, honolog or anal og thereof or a
sequence encodi ng an am no acid sequer@e having at | east about 90%
identity to this sequence after optimal alignnment or a derivative,

honol og, anal og, chemi cal equivalent or mnetic of said protein; (v) a
protein encoded by a nucieqeinbeecagatu erfc dywidigrarici §EQy IBs N&¢ porish  in SEQ
ID NO5 or a derivative, equence encodin
an am no acid sequence Hg@?ﬁgkggnf%gggagﬁgé%Qﬁ%§§%¥§ﬁﬂ§f?§ ?o this sequenge
after optinmal alignnent or a derivative, honol og, anal og, chem cal

equi val ent or m et t»ﬁ of , $@hdc aBHGhGERe Sonhighg! @R Eeqlthca a0uEl ei c aci d
nol ecul e capabl e of ybridizir}%EI to the nucl eotide sequence as set forth in

SEQIDNO 1 or a deriviathineSEQENOstergmugiretidsgequredarng fdest 33Pgn

stringency conditions; 4o iifleffiPildb a@ncRERdl Rliganditired cnuakkbglienol ecul e
capabl e of hybridizing to the nucleotide sequence ga iﬁtr&?gth i.n SEQ I D
NO 2 or a sequence capable of hybndizing to S 5 or s

complementary form under high stringency conditions.

2. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

molecule comprises the nucleotide sequence set forth in SEQ ID NO:1.

3. The isolated nucleic acid molecule of Claim 1 wherein the oucleic acid

molecule comprises the nucleotide sequence set forth in SEQ 1D NO:2.

4, The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

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

5. The isolated nucleic acid molecule of Claim | whercin the nucleic acid

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

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

molecule comprises the nucleotide sequence set forth in SEQ ID NQO:S.

7. An isolated molecule encoded in the nucleic acid molecule of Claim 1.

8. An isolated protein of Claim 7 encoded by a nucleotide sequence set forth
in SEQ ID NO:1.

9, An isolated protein of Claim 7 ecncoded by a nucleotide sequence set forth

in SEQ 1D NO:2.



derivative, honolog or anal og thereof under high stringency ZchrthRiddfs; 2
6 MAR 2004 -65 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 3 or a
derivative, honolog or anal og thereof under high stringency conditions;
(ix) a protein encoded by a nucleic acid nol ecul e capabl e of hybridi zing
to the nucl eotide sequence as set forth in SEQID NO 4 or a derivative,
honol og or anal og thereof under high stringency conditions; (x) a protein
encoded by a nucleic acid nol ecul e capable of hybridizing to the

nucl eoti de sequence as set forth in SE@3D NO.5 or a derivative, honol og
or anal og thereof under high stringency conditions; (xi) a protein as
defined in any one of paragraphs (i) to (x) in a hornodineric form and
(xii) a protein as defined in any one of paragraphs (i) to (x) in a

het er odi nmeri,g form . | | i r nore
of AGT-106, "AGT 113, Ay fdg%&%&9%16%}35;'gAdc?%édﬂ%Gﬁl}&%egﬁ?én&gu%%%%ﬁ:{ﬁ, sai d
nmet hod conpid SEQEP biéhi.acti ng AGT- 106, AGT-113, AGT-201, ACTT-202 and
AGT-203 with an effective anount..of a nodul ator of AGI-106, AGT-113, AGT
201, AGT-202 and/or AGI-203 expression for a tine and under conditions
sufficient b up-reguimisdated peisionct Eaim hensodnd byt npiclilde SeaeRIFteh forth
expressi on gfsgfI) NP, AGT- 113, AGT-201, AGT-202 and AGT 203. 15_ A net hod
of nodul ating activity of AGI-106, AGI-113, AGT-201, AGI- 202 and AGT-203
in a manal, said nethod conprising adm nistering to said manmal a

12. An isolated protein of Claim 7 encoded by a nucleotide sequence set forth
in SEQ ID NO:5. '
13. An isolated 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 cquivalent or mimetic thereof
and/or encoded by a nucleic acid molecule which molecule is differentially expressed in
liver tissuc of fod anitmals compared to fasted animals or a derivative, homolog, analog,

chemical equivalent or mimetic thereof selected from the list consisting of:

(i) a protein encoded by 2 nucleotide sequence substantially as set forth
in SEQ 1D NO:1 or a derivative, homolog or analog thereof or a
sequence encoding an amino acid sequence having at least about
90% identity to this sequence after optimal alignment or 2
derivative, homolog, analog, chemical equivalent or mimetic of said

protein;

(i)  a protein encoded by a nucleotide sequence substantiaily as set forth
in SEQ ID NO:2 or a derivative, homolog or analog thereof or a
sequence cncoding an amino acid sequence having at least about
90% identity to this sequence after optimal alignment or a

derivative, homolog, analog, cheniical equivalent or mimetic of said

protein;



2 b' MAR 2004 -66 nodul ating effective anount of a nolecule fog ime
under conditions sufficient to increase or decrease AGI- 106, %@H é&32mﬂ
AGT- 201, AGT-202 and AGT-203 activity. 16. A nethod of treating a mammal
suffering froma condition characterized by one or nore synptons of
obesity, anorexia, diabetes and/or energy inbal ance, said nethod
conprising adm nistering to said manmal an effective anmount of an agent for
a tinme and under conditions sufficient to nodul ate the expression of AGI
106, AGT-113, AGTI-201, AGI-202 and/or AGTI-203 or sufficient to nodul ate
the activity of AGT-106, AGI-113, AGIs201, AGTI-202 and/or AGI-203. 17. A
nmet hod of treating a mammal suffering froma di sease condition
characteri zed by one or. nore synptons of obesity, anorexia, diabetes or
energy i nbal ance, séii)d regdrineid coedpt bisa mgleatdd swedner subsfantplly ad ¢t fetbal  an

ef fective anmount of : - 202 andhor. AGT ;203 or
AGT-106. ACTT-113, AGT z‘%%%QA@gi?é%g”aﬁg QAG’L °§‘%’g2"? Lge of an agent
capabl e of nodul ating th@ccemce@scmrm of anEP-a06seqnmTe havigg atAeast 2Dqut  AGT- 202

and/ or- AGT-203 or a deri \g,@s afyOIPlRg Qhudbal 89 thahsP alintndnCor a
manuf acture of a nedi carren he treatnent of a condition characterized

by obesity, anorexia, dldafb‘é‘tlé% hafﬁﬁlpérm@ﬂéﬂéwcﬁlﬁdwaﬁéfé or gometigl sy an
agent capabl e of nodul atijpgeihhe activity of AGI- 106, AGI- 113, AGI-201,
AGT- 202 and/ or AGT-203 of a derivative, honolog, analog, chenical

equi valent or mnetic thereof in the manufacture of a nedi canent for the

.treatnment of a condidion %ﬁﬁ&&b@ﬁ%@ko@&%ﬁﬁeﬁceﬁﬁﬁﬁ@ﬂlﬁwﬁtﬁhﬁt es
“and/ or energy inbal ance. | LE)h ﬁo AGT- 106 A% 1‘%?3 AG1i 2 AGT 202
and/ or AGT-203 or deri vt F’@Q S g? 8F A Fgmrkes sraigs £908,
AGT-113, AGT-201, AGI- ZOB@W%codﬁc@TmQQﬁmeracMeicqm&t tievind enehsogbomnal og,

chem cal equivalent or m cf t hereof. in the nuf a.fi”a? of end dT rredl canment
for the treatment of a c B cRardR t BRYTEH BT SRR e iRE Ex i a,
di abetes and/ or energy i ﬂ‘ﬁa}aﬁﬂs Bomolog, analog, chemical equivalent or mimetic of said

protein;

(v)  aprotein ercoded 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
90% identity to this sequence after optimal alignment or a
derivative, homolog, analog, chemical equivalent or mimetic of said

protein;

(vi)  a protein encaded by a nugleic 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 high stringency

conditions;

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

conditions;



2 6 MAR 2004 -67 21. A conposi-tion conprising a nodul ator of Acgrg%,qg 004
AGT- 113, AGI'" 201, AGT-202 and AGT-203 expression or AGI-106, A 1&32
AGT- 201, AGT-202 and AGTI-203 activity and one or nore pharmaceutically
acceptabl e carriers and/or diluents. 22. A nethod for detecting AGT-106,
AGT- 113, AGT-201, AGT-202 and AGTI-203 or a derivative or honol og thereof
in a biological sanple froma subject, said mnethod conprising contacting
said biological sanple with an anti body specific for AGI- 106, AGTI-113,

AGT- 201, AGT-202 and AGT-203 or their antigenic derivatives or honol ogs
for a tinme and under conditions sufficiem for a conplex to form and then
detecting said conplex. 2 6 MAR 2004 -i SEQUENCE LI STI NG <110> Aut ogen
Research Pty Ltd International Diabetes Institute Deakin University <120>
A novel gene and uses(viifenraet@cin excb38bby 2RIt BRACKHhblstblkQapdbid @rhybiidiomal - not

yet avail abl e <141> 2002- 8@ <2?L€c]é)%5 A&fE‘BiZ%SS%‘ glrgllf[b%%alnp%r@z or 460> 20

<170> Patentln version 3.
derivative, homolog or analog thereof under high stringency

condittons;

(ix) aprotcin 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 high stringency

conditions; .

(x)  aprotein 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 high stringency

conditions;

(xi) a protein as defined in any one of paragraphs (i) to (x) in a -

homodimeric form; and

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

heterodimerie form.

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

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

15. A method of modulating sctivity of AGT-106, AGT-113, AGT-201, AGT-

202 and AGT-203 in a mamimal, said method comprising administering to said mammal a



<213> Psammonys obesus <220> <221> m sc-feature <222> (6).-(9)‘5223> n =
any nucl eotide <220> <221> misc-feature <222> (9).1(9) <223> 9 FiARn 004
nucl eoti de <220> <221> misc-feature <222> (12)..(12) 2 6 MAR 2004 <223> n
= any nucl eotide <400> 1 ntttgntgnc cngctgtgtg tgttagaaga aaacagaaaa
ggaaagaaaa acaatcaccg 60 cttttaagat agtttgtatc agcttagatt tcatcatgac
tgttttacat actggaattt 120 ataaattgta agttatcatt ttccaatgcg agcccttttt
aatgcttttt aaaacttgtg 180 aataaaattg atactcctt 199 <210> 2 <211> 175
<212> DNA <213> Psammonys obesus <400> 2 tttcatagct ggcatgatgc cagccacctg
gcaaactgtg tctcttacct gactcctttc 60 agpatcaaga tattttgaga atagtctata
ttctgatgtg tttaatttac tttgggaaga 120 aactccttgc ttaagtctaa aat ggaaaac
attttttaat taataaaaaa aaaaa 175

modulating cffective amount of a molecule for a time and under conditions sufficient to

increasc or deercase AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 activity.

16. 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
mecthod comprising administering to said mammal an effective amount of an agent for a
time and under conditions sufficient to modulate the expression of AGT-106, AGT-113,
AGT-201, AGT-202 znd/or AGT-203 or sufficient to modulate the activity of AGT-106,
AGT-113, AGT-201, AGT-202 and/or AGT-203.

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

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

anorexia, diabetes and/or energy imbalance.

19. Use of an agent capable of modulating the activity of AGT-106, AGT-113,
AGT-201, AGT-202 andfor AGT-203 or a derivative, homolog, analog, chemical
cquivalent or mimetic thereof in the manufacture of a medicament for the freatment of a

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

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

anorexia, diabetes and/or energy imbalance.




<210> 3 <211> 360 <212> DNA <213> Psanmonys obesus <220> <221}5nhgg 2004
feature <222> (15) .. (15) <223> n = any nucl eotide <220> <221>"m's
feature <222> (17) .. (17) <223> n = any nucl eotide <220> <221> m sc
feature <222> (61) .. (61) <223> n = any nucleotide 2 6 MAR 2004 <220>
<221> m sc feature <222> (81) .. (81) <223> n = any nucl eoti de <220>

<221> misc feature <222> (85)..(85) <223> n = any nucl eotide c220> <221>
msc feature <222> (92)..(92)

-67 -

21, A composition comprising a modulator of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 expression or AGT-106, AGT-113, AGT-201, AGT-202 and

AGT-203 activity and one or morc pharmnaccutically acceptable carriers and/or dituents.

22. A method for detecting AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203 or a derivative or homolog thereof in a biological sample from a subject, said
method comprising contacting said biological sample with an antibody specific for AGT-
106, AGT-113, AGT-201, AGT-202 and AGT-203 or their antigenic derivatives or
homologs for a time and under conditions sufficient for a complex to form, and then

detecting said commplex.



<223> n = any nucl eotide <220> <221> msc feature <222> (110). 2?1@8? 2004
<223> n = any nucl eotide <220> <221> misc feature <222> (123).

<223> n = any nucl eotide <220> <221> misc feature <222> (249)..(249)
<223> n = any nucl eotide <220> <221> misc feature <222> (353)..(353)

<223> n = any nucl eoti de <400> 3 ctttaagatt gggantncga tgatctcttg
gtggcagagg t gggaat ctc agactatggt 60 nccaagctga acat ggagct nagt naaaag
t ncaagct gg tcaaagaggn ctacccagtg 120 2 6-MAR 2004 - |V ttntacctct
t ccgagacgg ggactttgag aacccagtcc catacagtgg ggcagttaag 180 gttggagcca
t ccagcgct g gct aaagggg cagggggtct acctag9cat gcctggttgc 240 ctgcectgent
acgat gccct ggcagttaag ttcat caaggepotmaagtgtinagaggcccge 300 caggccat ct
t gaaaaaggg gcaggaaggc ctctctggtg tgaaggagac tgngaataag 360 <210> 4 <211>
206 :

<110> Autogen Research Pty Ltd

Internaticnal Diabetes Institute

Deakin University
<120> A novel gene and uses therefor
<130> 2497924/EJHE

<120> International - not yet available

<141> 2002-02-05

<150> AU PR 2550
<151> 2001-02-07

<1l60> 20
<170> PatentIn versiocn 3.0

<210> 1
<211> 199
<212> DNA

<213> Psammomys cbesus -

<220>
<221> misc_feature
<222> (6)..(6)

<223> n = any nucleotide

<220>
<221> misc_feature
<222> (9)..(9)

<223> n = any nucleotide

<220>
<221> misc_feature

<222> {12)..(12)



<212> DNA <213> Psammonys obesus <220> <221> mist feature <2225 YAR) 2004
(47) <223> n = any nucl eotide <220> <221> mist feature <222> (120)..(120)
<223> n = any nucl eotide <220> <221> mi st feature <222> (164)..(164)
<223> n = any nucl eoti de <400> 4 ccggagagat catgcacgcc ctcaagatga
cctggcacgt gcactgnttc acttgtgctg 60 cctgcaaaac gcccattcgc aaccgagcgt

t ct at at gga ggaaggggca ccctactgcn 120 agcgagacta tgagaagatg tttggcacaa
agtgccgagg ctgngacttc aagattgatg 180 ctggagaccg cttcctggaa gcgctg 206
<210> 5 <211> 268 <212> DNA <213> Psamm®dnys obesus c220> <221> mi st
feature 2 6 MAR 2004 <222> (221) .. (222) <223> n = any nucl eoti de

<223> n = any nucleotide

<400> 1

ntttgntgne cngctgtgty tgttagaaga aaacagaaaa ggaaagaaaa acaatcaccg 60
cttttaagat agtttgtatc agcttagatt tcatcatgac tgttttacat actggaattt 120
ataaattgta agttatcatt ttccaatgeg agcccttttt aatgettttt aaaacttgtg 180
aataaaattg atactcctt 199
<210> 2

<211 175

<212> DNA

<213> Psammomys obesus

<400> 2

tttcatagct ggcatgatgc cagccacctg gcaaactgtg tctettacct gactecttte 60
aaaatcaaga tattttgaga atagtctata ttctgatgtg tttaatttac tttgggaaga 120
aactccttgce ttaagtctaa aatggaaaac attttttaat taataaaaaa aaaaa 175
<210> 3

<211> 360

<212> DNA

<213> Psammomys obesus

<220>
<221> misc_feature
<222> (15} ..(15)

<223> 1n = any nucleotide

<220>
<221> misc_feature
<222> {17)..{17)

<223> 1n = any nucleotide

<220>
<221> misc_feature
<222> (61)..({61)

<223> n = any nucleotide



<220> <221> m st feature <222> (225) .. (226) <223> n = any nl‘?_cg eofd %gé
<400> 5 tggaaggttg aacctcgaag atcagacaca gggtcaagtg gtgaagctta caagagaag
60 gccttgatcc cacctctgga agaaactgtc ttttatcctt ccccctaccc tataagaact 120
ttggtgaagc cctttttctt cactgttggg ttcacaggct gtgcatttgg atcagctgcc 180
atttggcaat atgaatcact gaaatccagg gtccagagta nntgnncgga atggcaggaa 240
tgcctggact caatgaaatc cagggtcc 268 <210> 6 <211> 23 <212> DNA <213>
primer <400> 6 cccacctctg gaagaaactg tct-123 <210> 7 <211> 22 <212> DNA
<213> prinmer <400> 7 cctgtgaacc caacagtgaa ga 22 <210> 8 c211> 34 <212>
DNA <213> prinmer <400> 8 ttatccttcc ccctacccta taagaacttt ggtg 34

<220>

<221> misc_feature
<222> (81)..(81)

<223> n = any nucleotide

<220>
<221> misc_feature
<222> (B5)..(85)

<223> n = any nucleotide

<220>
<221> misc_feature
<222> {92} ..(92)

<223> n = any nuclectide

<220>
<221> misc_feature
<222> (1120)..(110)

<223> n = any nucleotide

<220>
<221> misc_feature
222> (123)..{123)

<223> mn = any nucleotide

<220>
<221> misc_feature
<222> (249)..(24¢9)

<223> 1n = any nucleotide

220>
<221> misc_feature
<222> (353)..(351)

<223> n = any nucleotide

<400> 3
ctttaagatt gggantncga tgatctcottg gtggcagagg tgggaatctc agactatggt 60

nccaagctga acatggagct nagtnaaaag tncaagctgg tcaaagaggn ctacccagtg 120



2 fi MAR 2004 - vi <210> 9 <211> 17 <212> DNA <213> prinmer <4p >M§
gcatgcctgg ttgecectg <210> 10 <211> 18 <212> DNA <213> prinmer <400> %2934
tttcaagatg gcctggecg <210> 11 <211> 25 <212> DNA -<213> primer <400> 11
ccctggcagg tgagttcatc aaggc <210> 12 <211> 26 <212> DNA <213> pri nmer
<400> 12 caatcaccgc ttttaagata gtttgt <210> 13 <211> 20

-1V -
ttntacctct tccgagacgg ggactttgag aacccagtec catacagtgg ggcagttaag 180
gttggagcca tccagcgectg gctaaagggg cagggggtcet acctaggcat gectggtrgce 240
ctgcctgent acgatgecct ggcaggtgag ttcatcaagg cctccagtgt agaggcccge 300
caggccatct tgaaaaaggg gcaggaaggce ctctetggtg tgaaggagac tgngaataag 360
<210> 4
<211> 206
<212> DNA
<213> Psammomys obesus
<220>
<221> misc_feature
<222> {47)..(47)
<223> n = any nucleotide
<220>
<221> misc_feature
<222> {120} ..(120)
<223> n = any nucleotide
<220>
<221> misc_feature
<222> {(l64)..{1ls4)
<223> n = any nucleotide
<400> 4
ccggagagat catgcacgcc ctcaagatga cctggcacgt gcactgnttce acttgtgetg 60
cctgcaaaac gcccattcge aaccgagegt tctatatgga ggaaggggca ccctactgen 120
agcgagacta tgagaagatg tttggcacaa agtgccgagg ctgngacttc aagattgatg 180
ctggagaccg cttoctggaa gogctg 206
<210> 5
<211> 268
«212> DNA

<213> Psammomys obesus

<220>

<221> misc_feature



<212> DNA <213> prinmer 17 18 25 26 2 6 MAR 2004 <400> 13 agcat} faRAR 2004
agggctcgca <210> 14 <211> 18 <212> DNA <213> prinmer <400> 14 cCtgcaaaacg
cccattcg <210> 15 <211> 22 <212> DNA <213> priner <400> 15 tcatagtctc
gctcgcagta gg <210> 16 <211> 18 <212> DNA <213> priner <400> 16
catgatgcca gccacctg <210> 17

<222> (221} ..(222)
<223> n = any nucleotide
<220>
<221> misc_feature
<222> (225)..{226)
<223> n = any nucleotide
<400> 5
tggaaggttg aacctcgaag atcagacaca gggtcaadtg gtgaagctta caagagaagt’ 60
geccttgatce cacctctgga agaaactgtce ttttatcctt ccecctacee tataagaact 120
ttggtgaagc cctttttett cactgttggyg ttcacaggct gtgcatttgg atcagctgcec 180
atttggeaat atgaatcact gaaatccagg gtccagagta nntgnncgga atggcaggaa 240
tgectggact caatgaaatc cagggtec 268
<210> 6
<211> 23
<212> DNA
<213> primer
<400> 6
cccacctctg gaagaaactg tct 23
<210> 7
<211> 22
«212> DNA
<213> primer
<400> 7
cctgtgaacc caacagtgaa ga 22
<220> 8
<211> 34
<212> DNA
<213> primer
<400> 8
34

ttatccttcc ccctacgcta taagaacttit dgrtg



<211> 27 <212> DNA <213> priner <400> 17 tcccaaagta aattaaa
<212> DNA 20 18 22 18 27 2 6 MAR 2004 <21
<211> 20
<211> 23

<210> 18 <211> 20
<400> 18 cccaccgtgt tcttcgacat 20 <210> 19
primer <400> 19 ccagtgctca gagcacgaaa 20 <210> 20

<213> prinmer <400> 20

<210>
<211>
<212>
«213>

<400>

9
17
DNA

primer

9

gcatgcctgg ttgcoctg

<210>
«211l>
<212>

<213>

<400>

10
18
DNA

primer

10

tttecaagatg geoctggeg

<210>
<211>
<212>

- «213>

<400>

11
25
DNA

primer

11

ccctggcagg tgagttcatc aaggc

<210>
<211>
<212>
<213>

<4005

12
26
DNA,

primer

12

caatcaccgc ttttaagata gtttgt

<210>
<211>
«212>
<213>

13
20
DNA

primer

iyt
<212> DNA <213>
<212> DNA

17

18

25

26



cgcgtctcct tcgagctgtt tgc 23

<400>

13

agcattaaaa agggctcgca

<210>
<211>
<212>

<213>

<400>

14
18
DNA

primer

14

ctgcaaaacg cccattcg

<210>
<211>
<212>
<213>

<400>

15
22
DNA

primer

15

tcatagtcte gctecgcagta gg

<210>
<211>
<212>
<213>

<400>

16
18
DNA

primer

16

catgatgeca gceacctg

<210>
<21il>»
<212>
<213>

<400

17
27
DNA

primer

17

tceccaaagta aattaaacac atcagaa

<210>
<211>
<212>

18
20
DNA

- V1 -

26 MAR 2004

20

18

22

18

27



«213>

400>

primer

18

cccaccgtgt tcttcgacat

«210>
<211>
<212>
<213>

<4Q0>

15
20
DNA

primer

19

ccagtgctca gagcacgaaa

<210>
<211>
<212>
«213>

<400>

20
23
DNA

primer

20

cgcgtctect tcgagetgtt tgc

- Vil -

26 MAR 2004

20

20

23



