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FI ELD OF THE | NVENTI ON The present invention relates generally to nucleic
aci d nol ewoloedemepressed in hypot hal anus or skel etal nus®@ica/Atosuw9and
identified using a differential display or macroarray technique or other

t echni ques capabl e of detecting differential expression of nucleic acid
nol ecul es under differing physiol ogical conditions. Expression products
from the nucleic acid nolecules of the_gresent invention are associated
with or act as markers for one or nore of a healthy state, obesity,
anorexi a, wei ght maintenance, inpaired nuscle devel opnent, diabetes and/or
met abol i ¢ energy |evel s anddsmadnduedr8MscRimksit Alobge &akals condi tions. The
identification of the present nucleic acid nolecules and their expression
products and/or their derivatives, honol ogs, analogs and mnetics are
proposed to be useful as therapeutic and diagnostic agents or as targets

f or agent s RIBRLEhOXCKHEINWENTEONr s and/ or nonitors of physi ol ogi cal
processes associ ated with obesity, anorexia, weight naintenance, inpaired
nmuscl e devel opnent, di abetes and/or netabolic energy |evels and/or other
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facilitati rﬂlgclercea@&iam&caleduﬁkmtaimmmhyslnldgiml v@tdeuionsaEyplambm;bﬂodmﬂs framan
and animal health fields. This_ is particularly the case |
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conditions. The identification of the present nucleic acid molecules and their expression
products and/or their derivatives, homologs, analogs and mimetics are proposed to be
useful as therapeutic and diagnostic agents or as targets for agents which act as modulators
and/or monitors of physiological processes associated with obesity, anorexia, weight
maintenance, impaired muscle development, diabetes and/or metabolic energy levels

and/or other physiological conditions.
BACKGROUND OF THE INVENTION

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

general knowledge in Australia or any other country.

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

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



-2 Obesity is defined as a pathol ogi cal excess of body fat and is the
result of an inbal ance between energy intake and energy expenditure for a
sust ai nedwperioexd9pf time. Cbesity is the nobst conmon net bolAw2diwease
found in affluent nations. The preval ence of obesity in these nations is
alarm ngly high, ranging from10%to upwards of 50% in sonme subpopul ations
(Bouchard, The genetics of obesity. Boca Raton: CRC Press, 1994). O
particular concern is the fact that the_BtevaIence of obesity appears to be
rising consistently in affluent societiés and is now increasing rapidly in
| ess prosperous nations as they becone nore affluent and/or adopt cultural
practices fromthe nore affluent countries Zi.met ,. Di abetes_Care %5&2):
232-247, 16besity isflefigok as g pathelqgigal gxcesypt b t@nd 9 heoiesylhaf gy jppalance
popul ati on . > - [ kg
Tore than Paren SRERE NERE FPinerkD oy RRlAEor BaTRTnLd pLAGE oF B S
(Aust r al i athelmest comhenaofiethiedictdiseasedfoudd ncafBuéniinkhiyns. HeapteyalSheceodfmbesitydin

Vascul ar diseases, Australian facts. AlHWCat. No. CVD 7 Ca a. Al HW and
the Heart thegtiigHPRGAS d’#a%‘%ﬁqy alPlg]tér, gy )ﬁ.on\/blrog’) ri@c BV FIgS ‘E}ﬁgb%uérhsgﬁle
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and 45% of l'es aged 25- 64 years were considered overwei ght (de Looper
and Bhat i aparfioslar ednicarns's Higafhettthataprs valem@ of opesityrappears td betising censigtentiyal t h
and Wl fare %éil—w Catt. No.d PHE 24. Canberra'1 Alf—lvg r200r121. Tﬁgnspre %I ence
of obesi t y! AMYFRC BRETeHES Tidn 1 BRY JACTETNIR S TLY) 1Py 1B PYRSRETOUY §810N50E 169,
ri sing fropecha®h hdre @ffueht ANE6! a@dpt clltiiah ridices pom & bk dfdert cAlntres
JAVA. 282(16): 1519-22, 1999). The high and increasing preval ence of

obesi ty haéZigendtobibrigalCate {1l i283tZ48n%dr both individuals and society
as a whole. Obesity is a conplex and heterogeneous di sorder and has been
identified as a key risk indicator of preventable norbidity and nortality

since obegi 1995 iRCAGHSHS, fohexdmpsl 190, af therddalt pobulatibe werebldse (BMIe30)dOni ons
including type 2 diabetes nellitus and cardi ovascul ar di seasggﬁé I\/gst et
al ., JAMA. avgagel gjomensnal 998 yepighed dbd kg jragye thannthemgopnterpara m $3%) whde megoo) |

Al ongsi de QRESLA %6 kPGt EXRUBNGE M¥titute of Health and Welfare (ATHW), Heart, Stroke
and Vascular diseases, Australian facts. ATHW Cat. No. CVD 7 Canberra: AIHW and the
Heart Foundation of Australia, 1999.). More recently, the AusDiab Study conducted
between the years 1999 and 2000 showed that 65% of males and 45% of females aged 25-
64 years were considered overweight (de Looper and Bhatia, Australia’s Health Trends
2001. Australian Institute of Health and Welfare (AIHW) Cat. No. PHE 24. Canberra:
ATHW, 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



di abetes continues to increase rapidly. It has been estimated that there
wer e about 700,000 persons with diabetes in Australia in 1995 while in the
US, di abeweps®@gal ence increased from4.9%in 1990 to 6PEXAUN200D
(Mokdad, Diabetes Care 24(2): 412, 2001). In WO 02/062994 PCT/ AU02/ 00109 -3
Australia, the annual costs of obesity associated with diabetes and ot her
di sease conditions has been conservatively estimted to be AU$810 nmillion
for 1992-3 (National Health and Medical ,Research Council, Acting on
Australia's weight: A strategy for the b?’éventi on of overweight and
obesity. Canberra: National Health and Medi cal Research Council, 1996). In
the US, the National Health Interview Survey (NH S) estimated the econom c
cost of oBasiralia, the anead casts ap phasity raosiajed IBglo diabptes prrhothendipeasg conditions
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then the environpent influenc e point within this ran where the
i ndi vi dual °9s Ingha e} apthagfige Z‘?"@i&"@i‘f@dlﬁsm?éﬂﬁﬁ J[] ?2@98’ @f?é?- a]). However,
despite nunerous studies into genes thought to be involved in the

pat hogenesis of obesity, there have been surprisingly few significant
findings i A géetic dasa.fol theaatidiagyoof, obgeitp neindicdted igteandia fromagtidiesin twins,

popul ati on _groups, have not produced . definitive evid e of the hr o onmal
regi ons ha@‘?‘ﬁ’smg_s '??rangfp%@?g%lﬁ_gﬁsﬁgsap?lfesﬁv B . Léggeée)tf%%tr%egﬁté? ?ﬁf%cgsu%csc gﬁlztve
been i npli ¢ategin dfee RatinaRhHShlyoRYighf ir0leSidn¥raf pepulhticie (Bowdhaletes4; and
of particular interest is the hypothal anus. The hypothal anus has |on been
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an individual and then the environment influences the point within this range where the

individual is located at any given time (Bouchard [1994; supra]). However, despite

numerous studies into genes thought to be involved in the pathogenesis of obesity, there

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 hypothalamus 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 hormone, 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



energy honeostasis, integrating and co-ordinating a | arge nunber of factors
produced by and/or acting on the hypothal anus. A nunber of these factors
have beerwDmmerdyated for their role in energy bal ance aaa/Aimdyomei ght
regul ation, including neuropeptide Y, corticotropin-releasing hornone,

mel ani n-concentrating hornone, leptin and insulin. It has been proposed
that genetic alterations perturbing the netabolic pathways regul ating
energy bal ance in the hypot hal anus coulg contribute to the devel opnent of
obesity, and subsequently diabetes. Thus, an inportant step in

under standi ng the function of the WO 02/ 062994 PCT/ AUO2 /00109 4
hypot hal anus in regul ating the netabolismof an aninmal requires
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Nucl eoti de and am no acid sequences are referred to by a sequence
identifier nunber (SEQ ID NO). The SEQ I D NGs: correspond nunerically to
t he sequewoezios®niifiers <400>1, <400>2, etc. A sequence PCIsGNRGOI03
provided after the clains. Techniques including differential display

anal ysis and macroarray (i.e. nmenbrane-based mcroarray) analysis of
genetic material from hypothal anus tissue or nuscle tissue were wused to
identify candi date genetic sequences assqQciated with a healthy state or

wi th physiol ogical conditions such as obesity, anorexia, weight

mai nt enance, di abetes, nuscle devel opnment and/or netabolic energy |evels.
An ani mal nodel was empl oved conprising the Israeli Sand Rat (Psamonys
obesus) . TEPWX&F&F{ W?@@Q used designated Goups A B and C
based on netabolic phenotype as follows: Goup A |lean animals; Goup B:
obese, non-diabetic animals; and G oup C. obese, diabetic animals. Aninmals
wer e mai nt hreagharidiis spedficationmindess dlamcintéxs mequates othgewise,ahel woird fieonaifrishi’,gh

or low glucose or insulin.and gengetic. sequences lyze di fferential
i spl ay antl FEEPGES SN SharUrler | R S oFRITPE oo Ehas rTErvoRds PRl
techni quesinciiRidn BEIhadtht¥@le¥enttint fRTigREEALE YroupXBf eRaRALS 6 URERES BUERSt the
identified from hypothal anus cells designated herein AGI-106, AGTI-113,

AGT- 201 anexdhgiorp iather skamenh ewintagener groer of SEEENPONDIAZEISSEQ | D NO 2,
SEQID NO 3, SEQID NO 4, respectively. Another give, AGI-203 (SEQ ID
NO 5) was differentially expressed in skeletal nuscle. WO 02/ 062994

PCT/ AUO2/ O8hORotide didf dneihe atidabquexpdsess taderrdttans adtqate¢dddntifier Murhigar €SBQOf
expression _of a genetic sequence under one set of conditions conpared to

anot her. | FPd¥&)phhe SEQ B N serrepand nawriqdly toethp sequsnen dmadfies srdfsl in
fed an|nal§4&§g§gﬁé%%?@g%gig?h%ggbﬂwggﬁ%ﬁfvegqﬁ&ﬁ& AGT-106 was found to be

suppressed even I's 1 hvo in regulation of energy

utiliation and body weight in response to fasting. AGI- 113 is expressed

higher in %Iec?h?l%ule(s: 'including differential display 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 ID

NO:5) was differentially expressed in skeletal muscle.



obese animals relative to |l ean, healthy animals indicating that AGI-113 is
i nvol ved in body wei ght regul ati on and energy honeostasis and may al so be
i nvol ved wo o2lee29acti on of insulin or insulin resistance iPOTIAU®2/00109
hypot hal anus. AGT-201 was identified using nacroanalysis and its
expression was lower in fasted animals. AGT-201 is involved in the central
response to fasting and energy honeostasis. AGI-201 may al so have a role in
di abetes. AGI-202 are also identified bygnacroanal ysis and was shown to be
el evated in the hypothal amus of fed anlnals conpared to fasted ani mals and
is likely to be involved in energy regulatlon and/ or body wei ght

mai nt enanc Fi nal ly, AGI-203 was |fferen resst in skeleta
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fat metabolismin skeletal nuscle, thereby affecting body weight and
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energy regulation and/or body weight maintenance. Finally, AGT-203 was differentially
expressed in skeletal muscle of lean, non-diabetic versus obese, diabetic animals using
macroarray analysis. It is likely that AGT-203 plays a role in glucose or fat metabolism in
skeletal muscle, thereby affecting body weight and insulin action. A summary of the AGT

sequences is provided in Table 1.

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

include assessing the physiological status of a particular subject.

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

fasted animals.



NGO 4 or SEQID NGO 5 or a nucl eotide sequence having at |east about 30%
simlarity to all or part of SEQID NO 1 or SEQID NO2 or SEQ ID NO 3 or
SEQ I D NGWo 0o1068EQ | D NO 5 and/or is capable of hybridi ziPag/AUs2/00®9 or nor e
of SEQIDNO1 or SEQIDNO 2 or SEQIDNO3 or SEQID NO4 or SEQID NG5
or their conplenentary fornms under |low stringency conditions at 42C.
Anot her aspect of the present invention provides an isolated nolecule or a
derivative, homolog, analog or mnetic _thereof which is produced in a
| arger amount in hypothal anus tissue of obese aninmals conpared to | ean
animal s and/or which is produced in a larger anount in hypothal anus tissue
of fed aninals conpared to fasted aninmals. The nolecule is eneral\lr%ﬁa

B¥d by
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havi ng at NGxdtor SEQ B MQ:aor & yutleotadd sequengahaviog aSEt [aboMNG0Y, sisiEHantydond) 2,
SEQ ID NC 3, SE or 2.5 IS .Ca f~Nybrd-dizing
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| ow st ringeus:y an8RRE dab@18 ofhyWefizing B ¥ 6f hASRESEQ INROTPbESBQIDNY: Dér
consi dered an expressi on product of the subg ect nucl eotide sequences. The

preferred &M NG29uSHEQD N4 peSERIDND:S on/ibpir icomplamentasy &rpmsdingder l9er ei n
as AGT- 106t'AGT'11%di AGT- Z%lc AGT- 202 and AGT-203. The expression product

encoded by STREFYFEIUNEE #1% “AGT- 201, AGT-202 and AGT-203 are referred to

herein as AGI- 106, AGTI-113, AGTI-201, AGT-202 and AGT-203, respectively.

The preferred expression products are proteins. WO 02/062994 L
PCT/ AU02/ 0dmotheg aapgotof [Be prespricinventionhpropides @ntiselated inplgpule or 4 derivabive,

o i _ . e . . b
Compes. ' AR AR RSB Bkcte 3PS Rl O
tissue of obese animals compared to lean animals and/or which 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
ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 and/or is capable of hybridizing to SEQ ID
NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 or SEQ ID NO:5 under low stringency

conditions at 42°C.

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

nucleotide sequences.

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

products are proteins.



203 or its derivatives, honol ogs, anal ogs or mnetics or agonists or

ant agoni sts of AGI- 106, AGT-113, AGT-201, AGT-202 and AGT-203 together

wi th one wo 062994 phar maceuti cal ly acceptabl e carriers anegCorAwbuont s.
Furthernore, the present invention contenplates a nethod for treating a
subject conprising admnistering to the subject, a treatnent effective
anount of AGT-106, AGI- 113, AGT-201, AGT-202 and AGT-203 or a derivative,
honol og, analog or mnetic thereof or geneti c sequence encodi ng sane or
an agoni st or antagoni st of AGT- 106, AG% 113, AGT-201, AGT-202 and AGT-203
or AGT-106, AGTI-113, AGTI-201, AGI-202 and AGT-203 gene expression for a
time and under conditigns sufficient to effect treatnment..lLn accaordance

with this AndriBetaspectopeeriessnt nKentopdelaies 19 A GRMPPYRON ¢RRR TRk eXPression
cont enpl at ﬁfbdua%ru@h B b @%ta%ehﬂéd By agWi 04, AGTad3t RGeS, wcr.@opwmfr-

wei ght mai ht enance rgy | nbal ance and di abetes. Treafnment nay be t he
admi ni st ra0dor o damzximaresrmomgﬂogsaanalqgsrqnomrnqtlom oDagcgm’ieDr antgg(mmmeééGﬂqy -a

gene thera t nt ed for ect as_well as

ani mal s su%é’a Ghitdy sAéj'ii%CQSt a&&f@% WQsﬁéﬂBﬂd &{7 Rp/ Pogi 0% Hipre
aspect of LAGRE&RRIMyY hdtesblcRArricss dvddhimento a di agnostlc agent for use
in rmonitoring or diagnosing conditions such as but not limted to obesity,

anorexi a, weight maintenance, energy inbal ance and/or di abetes, said

oSt < peaEaads B ShebhoThORin iR £ oA, e Tedhl LTREL

a genetic s&EpRIRE a&‘ﬁﬁﬁdﬂémﬂgntoRERsuBWd@l’a tleaatehOefecRirt EmoaﬂmtngGTOII(léeAGT-
techni ques. A summary of sequence identifiers used throughout the subject

speci fi cat ilbh A§3Tp2in1?sI€'@ 208 anpaiGel-203 ‘9\0%9?@@?994110@0}1’58&@ 98 Sf (FHRRSICof
Differenti ﬁqle!r%f %f‘pz{ %gfe?g s@&ﬁ'e%%e 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 include but are not limited to obesity, anorexia, weight maintenance, energy
imbalance and diabetes. Treatment may be by the administration of a pharmaceutical
composition or genetic sequences via gene therapy. Treatment is contemplated for human

subjects as well as animals such as animals important to livestock industry.

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 derivatives,
homologs, analogs or mimetics and a genetic sequence useful in PCR, hybridization, RFLP

amongst other techniques.

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

Table 2.



PCT/ AU02/ 00109 GENESEQ | DTI SSUEPHENOTYPEMETHOD OF NO: DETECTI ON

AGT- 1061Hypot hal anusHi gher expression in fedD fferential conpared to fasted
Sanddi spla® ieat29{ G oup A [l ean, health rats AGI-1132HypotrhalAdmeséiogher
expression inDifferential Goup C (obese, diabetic)display conpared to

G oup A AGT-2013Hypot hal anusLower expression in fastedMacroarray A and B
(obese, nornoglycemc and hyer- insulinemc aninals

AGT- 2024Hypot hal anmusHi gher expression ingfedDifferential conpared to
fasteddi splay animals in G oup A and B conpared to Goup C ani nal s

AGT- 2035Skel et al nuscl eH gher expression in | ean, Macroarray non-di abetic
(Goup A aninmals conpared to obese, ﬂquLelEilc G oup C WD 02/062994 10
TABLE 2 Sunmmary of Sequence Identifie &

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,
normoglycemic 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

animals
AGT-203 5 Skeletal muscle | Higher expression in lean, Macroarray
non-diabetic (Group A)

animals compared to

(obese, diabetic) Group C




PCT/ AUO2 /00109 SEQUENCE | D NO. DESCRI PTI ON 1Nucl eoti de sequence of AGT-106
2Nucl eot i de sequence of AGT-113 3Nucl eoti de sequence of AGT-201 4Nucl eoti de
sequence WD 0AG29202 5Nucl eoti de sequence of Presenilins i RCEADR2OMGY9

rhonboi d-1i ke protein AGT-203) 6AGI-203 forward priner 7AGI-203 reverse
primer 8AGT-203 probe 9AGT-201 forward primer 10AGT-201 reverse priner
11AGT- 201 probe 12AGT- 106 forward prinmer 13AGI- 106 reverse priner

14AGT- 202 forward primer 15AGT-202 revergg. primer 16AGT- 113 forward primer
17AGT- 113 reverse priner 18Cyclophilin forward primer 19Cyclophilin reverse
primer 20Cycl ophilin probe WD 02/062994 PCT/ AU02/ 00109 -11 BRI EF

DESCRI PTI ON OF THE DRAW NGS Fi gure 1Mraphi cal representation of

AGT- 106 gene expression in hypothal a 2

Summary of Sequence Identifiers

SEQUENCE ID NO. DESCRIPTION
1 Nucleotide sequence of AGT-106
2 Nucleotide sequence of AGT-113
3 Nucleotide sequence of AGT-201
4 Nucleotide sequence of AGT-202
5 Nucleotide sequence of Presenilins interacting thomboid-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 AGT-106 reverse primer
14 AGT-202 forward primer
15 AGT-202 reverse primer
16 AGT-113 forward primer
17 AGT-113 reverse primer
18 Cyclophilin forward primer
19 Cyclophilin reverse primer
20 Cyclophilin probe




and fasted groups of Psammonys obesus animals. In the hypothal anus, AGT-106
expression was decreased with fasting in group A aninmals and remai ned
unchangedweaioie629p@asting i n group B and C ani nal s. Al t houglrCrhaodeewgase
with fasting in group A animals represented a 55% reduction this did not
reach significance when conpared by ANOVA with a Ganes-Howel | post-hoc
test. Figure 2 is a graphical representation of AGI-106 gene expression in
hypot hal anus in a fed and fasted Psammopys obesus ani mals. AGT- 106
expression was significantly decreased With fasting when all animals were
combi ned (p=0.035). Figure 3 is a graphical representation of AGI- 106 gene
expression versus body weight of fasted Psamonys obesus aninals. In the

hypot hal an‘BsRIEECDES@mBﬂJ@ SQF JHE DRAWINGNt | y, negatively correlated with
t he change in bodyweight after a 24-hour fast (R=0.483, p=0.023, all
fasted animals). Figure 4 is a graphical representation of AGI-106 gene
expr essi OnFYgierllslsbﬁgﬁpmalghpresdhtatfoaﬁfe@GTemﬁ g%armpféyﬁomhehym)tmm fd In

| ean, group A aninmals, hypothal am c AGT-106 expres |on not ;& &, t ed
with the cRathdasted BewRmer ghmatorer abesus pipalsady t § aféﬁ. cal

repr esent Atk fin TadI0APIANKARGSH! B0y A Siiheh gr\%ﬁl@a uhehang@@tm

obese Psa esus ani mal s ese, group C ani mal s,
hypot hal anfastinAGT gibdf Be gt Esmiroals w&kthcmggrthé dexaedsk ywltlnﬁwgtmng megryulasésvumtsed

wi th the change i ht after a 24-hour..fast (R=0.678

Flaure 6 | Sorigrisgin S raistas aht 4] ot rchaogmisaegatenapmated B ANDVA
hypot hal amysgiwof giass-uawdl bastied &k oup A, B and C Psammonys obesus ani nal s.
WO 02/ 062994 PCT/ AU02 /00109 -12 Figure 7 is a graphical representation of

the correlation of AGI-113 gene expression in the hypothalanus with (A)

body wei gh ed .ani mal s ce at fed ani nal 5 plL asma
insul in (f&bé‘%(ﬁgﬂaﬁs%mlf’*&#d %‘B%; @Elga ﬁ‘gﬁf%f’% e F AR A D) })pﬁhauar%}euséhl%s a
graphi cal @Jpra%eﬂa&taalp&hn@i‘zorg}@n@b@wrﬁﬁﬁal@n At&TA% 2Qkedsidbnhypot diglideaislyi n

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 in
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 animals.



fed and fasted Psammonys obesus aninmals. Figure 9 is a graphical
representation of expression of AGI-201 in hypothal amus of fed and fasted
Psamonmy swolelexoani mal s. Figure 10 is a graphical represearaitioonood
expression of the AGT-202 gene in hypothal anmus of fed and fasted Psanmonys
obelus animals. Figure 11 is a graphical representation of expression of
the AGT-202 gene in the hypothal anus of fed and fasted Psanmonys obesus
animals. Figure 12 is a graphical represpntation showing (A) AGI-203 gene
expression in the red gastrocinem us nuscle of group A, B and C Psammonys
obesus. (B) correlation of AGI- 203 gene expression in the red

gastroci nem us nuscle with plasm insg{n | evel.; % ) rrelation of .
AGT- 203 geKigWE o 8% B3RNicAl FeRESSFigf! ‘:*IS&PHEHPB% gﬁs@fgl i8R BHRIGSS1Weight
and (D) co ' i A ! 1S
miscl o i 1l e G R B PR TR sy

DETAI LED DESERRTineNiOfed MimRRERERRPDbeABERighEfrSedriramplsgsent i nvention is
predicated in part on the identification of novel genes associated inter
alia with regulation of energy bal ance obesity and di abetes and/or nuscle

devel opmentrjgyte® i9aNESpIMEH SepréiRitatibh 86 gbne prasbibh lof AGPROC eslHYRIhdlaBhR N
differential  screening or nmacroarray anal ysis of hypot hal anus or skel et al

muscl e nmRNfedrndviested Peawmonyspbsessanimplsmal s and/ or bet ween fed ani mal s and
fasted aninmals. The term"differential™ array is used in its broadest sense
to include the expression of nucleic acid sequences in one type of tissue
rel ative t Figietohigra fupkicdlf repies@ii@ionroftdrpresclor o6 AGTH201 e @ppothalammas of fed
Reference to "different” animals include the sanme animals but in different
gast rononi ead fastedtFsgmaigetys abespp aBiniadsd or non-fed state. Macroarray (i.e.
menbr ane- based m croarray) analysis preferably includes sets of arrays of
nucl ei ¢ and expression products (e.g. nRNA or PCR products) which display
di f f er ent i ®igdrgba diszat igtaphical representation of expression of the AGT-202 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
gastrocinemius muscle of group A, B and C Psammonys obesus. (B) correlation of AGT-
203 gene expression in the red gastrocinemius muscle with plasma insulin level; (C)
correlation of AGT-203 gene expression in the red gastrocinemius muscle with body
weight and (D) correlation of AGT-203 gene expression in the red gastrocinemius muscle

with percent body weight.



characteristics. Accordingly, one aspect of the present invention provides
a nucleic acid nolecule conprising a sequence of nucl eoti des encodi ng or
conpl emenwaron/06194 sequence encodi hg an expressi on produ®CToNU0/00109
derivative, honolog, analog or mnetic thereof wherein said nucleic acid
nol ecul e is expressed in larger anounts in hypothal amus or nuscle tissue of
obese aninmals conpared to lean aninmals. In a rel ated enbodi nent, there is
provi ded a nucl eic acid nol ecul e conpri§i§g a sequence of nucl eotides
encodi ng or conplenmentary to a sequence encodi ng an expression product or
a derivative, honol og, analog or mnetic thereof wherein said nucleic acid

nol ecule is expressed in |arger anpunts i n _hypothal anus or nuscle tissue
of fed ani PH QWWT?@%TM WEI‘I%@DMQIME%WM my be a
protein or MRNA or may be an exon or intron spliced, for exanple, froman

RNA construct. WO 02/062994 PCT/ AUO2 /00109 -14 The terns "l ean" and
"obese" ar &hepedeitrintdntion isrpeilicgtedan phartsanthe idantifisitom of el goes iastockted

relative to the standard criteri.a for determni ng obesity. Generall or
human  subféet Glia; I‘i‘@g’dé?g gy Rt o‘?nelS@e%ai?c? s&ﬁ}?&?ﬁ“ Igil%ﬁ?teﬁa%’f(g?r oscle
Preval ence g MRNPREPRRL wtOIhiii&Phy RintkibeA6T PfocEdR¥RInREamMoiskential
Survey No. 3 1989. Canbeéerra: National I—%art Foundation of Australia and

Aust r al i ansérasting ot magbatsesahnaysisiefdypothatasrus oaskelBehmusale mRNA betvegendea f or
cardi ovascul ar, di sease: ) r Austral.ian data.,. Canberra: Australian
Institute 8‘?3%%??M“&ﬁ%@?@%ﬁ%@%éﬁ@aéoméﬁ%‘%‘ﬂ% mals, \ ani mal nodel nmay

be enployed to study the effects of obese and lean aninmals. In particular,

the present invention is exenplijfied using the Psatmonys obesus (the
| sraeli safe tem) “differantiaboaredy 15t usedl dn disybropdnst sense e dpelpde e RIDDEIRION of  t s

natur 2l ORRORE A0l ) Ao LSS A KTy o e

Physi ol Phatfrerdit £3m38., Re®@3nce to “different” animals include the same animals but in
different gastronomical states such as in a fed or non-fed state. Macroarray (i.e. membrane-
based microarray) analysis preferably includes sets of arrays of nucleic and expression
products (e.g. mRNA or PCR products) which display differential hybridization

characteristics.

Accordingly, one aspect of the present invention provides a nucleic acid molecule
comprising a sequence of nucleotides encoding or complementary to a sequence encoding
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.



However, in a |laboratory setting on a diet of ad |ibitum chow (on which
many ot her animal species remain healthy), a range of pathophysi ol ogi cal
responsesware/oe®en (Barnett et a.l, D abetologia 37. 671PETGAU0LAOUA;
Barnett et al., Int. J. Obesity 18: 789-794, 1994b, Barnett et al.,

D abete Nutr Metab 8: 42-47, 1995). By the age of 16 weeks, nore than half
of the animals becone obese and approxi mately one third develop NNDDM Only
hyper phagi c ani mal s go on to devel op hypgjglycem a, highlighting the

i nportance of excessive energy intake in the pathophysiol ogy of obesity
and NIDDM i n Psammonys obesus (Collier et aI , Ann New York Acad Sci 827:
50- 63, 1997a; Wl der e Qbesi t es 193-200, 1 Q her

phenot ypes | %Butﬁﬂn?ﬁ aﬂlaea"ﬁy RheshsaTg Hesd t%‘?rslq“bﬁ FERER S&H%f P ’i??‘&% be

gl ucose tol.grang& feq:ﬁwe'tgrth@haﬁﬁard c[‘nﬁe%%ﬁ@r dStdRhiding &Q:Ls.itjl EGerﬁ:Fal@' for HefpanCl 1 N

Endocri nol D| abetes 105 7b). "Psanmonys obesus exhi bit a range of
bodywei ght swbjdctmltb@de@hucmgéobﬂsdy |mBMIPB|0 (Bisk | FactahiPedvatepcerStudy ddanagamenis

el udi ng. GAETGEy Rk FaRos Fimsaltr LT onamry Bec el FRasiRoRiBbed e

insulin | eyghsda(0R WP ARStral @l a4l AuRgraBarChs N ite &fHéah'tﬁ PE0E VeASr aﬁcBBemeaat Rék
al ., [1994a; supra]). It is the heterogeneity of t he phenotyplc response

of Psamomfectotsefonsandiovercularkdissase:afy sumaadry s drustrabians datay Cepleriat iAstsBalanand

pat hophysi Q Sj t WO 02/ 062994 PCT/ AU02/ 00109 - 15
Psammonys grgggﬁg%ﬁ?%a @sndg‘ygﬂ%o’rl\\qven ‘ently divided into three groups viz

Goup A animals which are |ean, nornoglycem c and nornmoi nsulinemc, G oup
B animal s which_ are obese, norm)gl ycem ¢, and hyperi nuslinem c and G.oup C

ani mal s whiCORvenientlyn s @mmalypeded mayeha empleyech to, prady H@Fﬁfw&w%obqﬁﬁ@pﬂé?an
aspect of the B! §8 ahlchﬁyeeﬂ p%eﬂn%ﬁ B i eﬁ&ﬁffwl‘?ﬁé‘d fGh S HOPEGH: En Hsoaga%ass' ng

nucl eot I'de sequ nce encodi'ng or conp enmentary to a sequence e ing an
expr essi on(thp rIsrdelc&armlrraa aﬁanalvrabdale),f dievanglindycedwbbsoty ard NiIDBM. dn tifseraoil

wh
Noeaelop Zglégqegu Ei\t%,logne g@ésyeqq %Iagﬁi as%ltgus?lsal%tn telngllrcle ythat t efyorg;[nglr.l ean Ea%dI D

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 et 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 patterns found in human populations, including the inverted U-
shaped relationship between blood glucose and insulin levels known as “Starling’s curve
of the pancreas” (Bamett et al., [1994a; supra]). It is the heterogeneity of the phenotypic
response of Psammomys obesus which make it an ideal model to study the etiology and

pathophysiology of obesity and NIDDM.



SEQ ID NO4 or SEQID NGO 5 or a nucl eotide sequence having at | east about
30% simlarity to all or part of SEQID NO1 or SEQID NO 2 or SEQ ID NO 3
or SEQ | DvON@oé29et SEQ I D NO 5 and/or is capabl e of hybri écTiatgoaopne or
nore of SEQID NGO 1 or SEQID NO 2 or SEQID NO 3 or SEQID NO4 or SEQID
NO 5 or their conplenentary forns under |ow stringency conditions at 42C
and wherein said nucleic acid nolecule is expressed in a larger anmount in
hypot hal anus or nuscle tissue of obese apéimals conpared to |ean aninals
and/or in fed animals conpared to fasted aninmals. Reference herein to
simlarity is generally at a | evel of conparison of at Ieast 15

consecutive or substanti al I%/Vf:sonsecutl v.e ucl e dades | east

consecut i véS@rmoByhabassi Yt c?ﬁs%‘b’?‘i“@ét Y fiadedy ity t %FGB%S Vg gf?ﬁpr
per cent age il ¥hid £8 188 %of‘}ﬁog]go/ eanl aﬁ@%hnéﬂs/ﬁlnﬁhlé e@ﬁﬁlp@%fma'w%hnﬁlt
9

| east about 60% at |east about at |east about 80% and at | east about
90% or abowe obidse, naermoglysemid and hyperiasslinendc hed &ireur Qcdnimels velxigl targ olegse) t y
bet ween co are .at .the.nucleotide or amno acid | evel. \Were
there is n ‘?ré ﬁ?rf”?ya gtcn YSHSHIOFRIS i de [evel, “"similarity" includes

di fferences between sequences which result in different am no acids that
are nevertheless related to each other at the structural, functional,

bi ocheni calAngthtt @spect ohftag memnavent@veqrgdeérn@clervea@d reolp@fie iCOmPTISIngG 2at

h d
tne\e/e(rfjltm hgf)e%%‘f?%ﬁ‘ séegu?rgsee%lgﬂ%ngth%rcoal éhqaer rt§c qau?& %}fcpﬁ% &{ Expression

bi ochem calpr@iud! of aca¢riarivat hamalog) emebg orlmlrﬂetmaﬂietewhamdrgdnpera&t enclectide
enbodi nent, WO 02/ 062994 PCT/ AUOZ/ 00109 -16 nucl eoti de. and sequence
conpari son§caeac s @e suhstanfially Wé‘l’rﬂbﬁn SE@HPN(} 1105 5KG} I N&K2 o5 PR 1By NPy3 or

Terns usedg ‘fﬁsﬁblzp‘ST %%‘g% rﬁaloflta' gﬁé’iﬁ@r}lab A 18R dbout 30%

polynucleot S or es 1nclu nce seq nce' conpari son
wi ndow', " simjleitg éo a]l msrlpartlctf)S'EQ IDsl‘éﬁuemcﬁEQc[@"lNlO ¥'or SH@éwfﬂ)ﬁgcﬁ SEQ ID

sequence sim | arit erce of SeQuence . | dentit gé) t jal

sinilar" aftP# §t§l§§¥%m Ng) S ﬂ‘i‘gﬁ?pa Gox YE‘F‘QV%‘:’C@ %Qﬁ\é}?&%OP aarﬁ%bal .4
SEQ ID NO:2 or SEQ ID NO:3 or SEQ ID NO:4 or SEQ 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 consecutive 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.

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

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



| east 12 but frequently 15 to 18 and often at |east 25 or above, such as 30
nmononmer units, inclusive of nucleotides and am no acid residues, in

| engt h. B¥Oawme9Psw0 pol ynucl eoti des nay each conprise (1lpCa/Adseuente (i.e.
only a portion of the conplete pol}nucleotide sequence) that is simlar
bet ween the two pol ynucl eoti des, and (2) a sequence that is divergent

bet ween the two pol ynucl eoti des, sequence conpari sons between two (or nore)
pol ynucl eoti des are typically perforned fQy conparing sequences of the two
pol ynucl eoti des over a "conparison wi ndow' to identify and conpare | ocal
regions of sequence simlarity. A "conparison w ndow' refers to a

conceptual segnent of typically 12 contiguqQus residues fhat is c red to
a ref er encBugleefificnard SeREENES HOTIPRE NS WRTR JBARAC r?éytﬁﬁo]ﬁiﬁ‘?i 8 l‘g‘a’ﬂﬁ irﬁtﬁg’p?ﬁan

del eti ons \%i]mipaﬁitpaps) of about 20% or |ess as conpared to the reference
sequence (which does not conprise additions or deletions) for optimal
alignnment of the two sequences. Optinmal alignnment of sequences for

al igning a_conparison . wi ndow may be .conducted by conputerized .

! ement adFBS U @ SEOPTT AR PR PR DI eSO OB P ERBPACIeRIfSs 0"
Wsconsin %W&ﬁtﬁﬁes SRfit e ereRack adfieRe) e snphrion GRMEFW T SsequoniRUialark&oup,
575 Science Drive Madison, W, USA) or by inspection and the best

al i gnment  (‘$eqeenceeddentityig ‘iperaenteghi efh sequepes cemilarifa” hopece§gEco\wdr sqgyence

comer son ey SSRELT S AR ALAAGIIRUNEYS BRI O

Ref erence Sy rograns  as

di scl osed astA2 Badqueitlyal s to Nigld offei dlded3ess or Buve 38N, as BIMInonferdmita;i | ed
di scussi on of sequence analysis can be found in Unit 19.3 of Ausubel et

al . (" Curr éluspreefoausiestides anst eninp Acidaresidagsy in kg \Recaise dvadipdynugleotidesg g -
1998, Cha ) t " i i ALy " i ity"
2s used norEy &ithicombie ] ToeqfGl e oy E ptbA o P Conf il BORRuLEARS ¥
functi onal ksquencetthacisusialilay bstweeh ahe owo gobyrmickrotidele-ahy (RDa0RGOERS Hat 1s
PCT/ AU02/ 00109 -17 nucl eoti de asi? Qr an am no aci d-by-am no aci d basis
over a wi ndBigrasnt besen thedwo Pgiﬂﬁ@,eoﬁd“pﬁq&%ﬁéﬂﬂﬁf‘s%‘é&?@ﬁ%@ BVQRT mope),

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

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

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



optimally aligned sequences over the w ndow of conparison, determ ning the
nunber of positions at which the identical nucleic acid base (e.g. A T,
C, G 1) wooehedbdentical amino acid residue (e.g. A a, PCo/AWB20910Thr,
Gy, val, Leu, Ile, Phe, Tyr, Trp, Lys, Arg, H's, Asp, du, Asn, @n, Cys
and Met) occurs in both sequences to yield the nunber of matched
positions, dividing the nunber of nmatched positions by the total nunber of
positions in the w ndow of conparison (J’( ., the wi ndow size), and

mul tiplying the result by 100 to yield ~ ?fe per cent age of sequence
identity. For the purposes of the present invention, "sequence identity"
w Il be understood to nean the "match percentage" cal culated by the DNASI S
conput er pmnogeatide( Masiss bnan 2antnd (acidvhyndnims; a@d/éomiatwlver arwimdeivt efcbomiSuisonar e
engi neerin

st andar d dg?‘ﬁgloa-t dspelé_tt i ustﬁa]‘ﬁ%‘gg lﬁ&:él? ‘greé r‘gé@@@ﬁtﬁgﬁy ??dn}faﬁ%g two

sof tware. ShifinhRy aﬁgrmegaa&@wwerltﬁe wlcﬁ)w 8N céRparkBAU@NSifingitha@hlithber of
Ref erence herein to a | ow stringency includes and enconpasses from at | east

about 0 topafElthmSefas’thldbthatldella%lwuvlefco%qtdahﬁséée andl, Tren®a qrél@slﬂelamh@mmom to

at | east aboyt 2.Msalt,,f at I ut t

| east abouf rﬁﬁ“&%ﬁ gfg’lla %%’hé%’gf E&d\’ t\? gﬂ%e“ Tld&egltéera ’f/f i éAiI %1 %{gse%éﬁ
at from abgm, 28,30, C9s ahe Met¥ 3€surd hebbmrﬂegﬁaicw ® Hrwu t}féerllﬁhhﬁe@roédnﬁaﬁbd
hi gher terrperatures used to repl ace formam de and/or to %l%le alternatlve

\?\/&1 ri ngency pestens; dyidng ﬂuetwrb&f plmatched pepatins bydheltatsl of pRsitignsin the
fromat I eaagackyof ifdyfSn IFE, M8 FhioD IR ond MGEACHYSERICRA FDRETPREC BS

at | east alﬂm;terébn&gMdfcsequenbeaﬁhuaszut t}ﬁ ;ﬁmMsesaf thefmesehyhrvenhcmt‘seqmen@nd
at | east about, st aboyt Msalt foqr

or high st quﬁﬂﬁ’nc‘i‘/’lu %P@%rstﬁma tm@ga%ﬁtf éwzéeﬁraa@g%tggq r@mﬁ@%@ By ke @MI 31%
v/iv to at k&ﬁﬁate@&%gan%@?rwoy g‘;spf] i I@ﬁ@@%ﬁﬁ% m%ﬁlt SERRUE efgiflderiMet ©

at | east abou zation, an | east about"0.01"Mto
at | east aloytLtd., Soutd Sal Frafnonsco v@eﬂifomga, E. ) usiinglstandlamd glefeiltalas vsedkshi thg i s

carried out Tm—693+ G+C) % (Mar mur _.and Doty, J. | .. Biol. 5:
100, | 1062) TelFIGhER, BRI ACCPPARIAE dh IR B HOUR SSELIE RY iy FIFDCy
i ncrease Ofegh¥nddsithgrityunber of m smatch base pairs (Bonner and Laskey,
Eur .

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



J. Biochem 46: 83, 1974. Formam de is optional in these hybridization
condi tions. WO 02/ 062994 PCT/ AU02/ 00109 -18 Accordingly, particularly

pr ef er r edwbDereb®90f stringency are defined as foll ows: | oRCTstURAOGONCY |S 6
x SSC buffer, 0.1%w v SDS at 25-42C, a noderate stringency is 2 x SSC
buffer, 0.1% wv SDS at a tenperature in the range 20C to 65C;, high
stringency is 0.1 x SSC buffer, 0.1%w v SDS at a tenperature of at |east
65C. The nucl eoti de sequence or an no acfsd sequence of the present

i nvention may correspond to exactly the ‘sanme sequence of the naturally

occurring gene (or corresponding cDNA) or protein or nmay carry one or nore
nucl eotide or am no acid substitutions, additions and/or_ deletions. The
nucl eot i deAseerdingbys spartieulsrdy tseferedeeyslp ofiatringesey) arp ¢dafingd gas &lowsp lowo 3

or SEQID NQ 4 or .S . b ge fer ~N as
AGT- 105, ACTISS5Y IRER S5 DUy O34 PR EPA ah 25T AERE R ey § eS8

cor r espondbiffer, PNt @INSD8rae a Aéalpetittre iATe dahge 20T ta265PC; Afgh idseanyisAGTx203,
respectivelg. Reference herein to AGI-106, AGT-113, AGI-201, AGT-202 and
AGT- 203 i néPtdudter, Ovamdv SPSr ¥ BrisEpEatufedat 38X 6- t he genonic gene or cDNA
as well as any naturally occurring or induced derivatives. Apart fromthe
substitutions, deletions and/or additions to the nucleotide sequence, the
present i nTaahideotiderscpgance oc ompmssbd saquemet of, thé pregend nveentiop arayscoangspond

ortions of the nucleotide sequence correspondi nhg to AGI-106, ,.AGI- , AGT-
DL | AGr- Sty Eeot Seau e o) Dt Bl RECTarh ot REFOToRondEE PR or

AGT- 201, AGknafdr 3 AT oS haste RS0t dCSreinb @€id siu'BEt?chti@xiljé, a%diﬁ@né Adigrat e

an involvenent in the réegulation of one or nore obesity, i abetes and/ or
ener gy net deetiorsnilhe nuelddidei ssquanoes $e¢ fetttf ineSEQIDaNOel FEE3 $D YO @f or KER 106,

AGT- 113, - 201, - _and - l.n_the hypothal anus_ar nuscl e tissue
of |ean 6&@5&@5@?@;@@@% Sﬁﬁgﬁg\ﬁj\ée%oﬁgp ds etlg‘eﬁfl?rsafe et dh@s T8 es
may al so bg@EXPIESREA i) 40Y01, HGISHRSandNEGTHBY rddpéctivelyd Theayriesgbntig t O
nmuscle and |iver. The subdéect nucleic acid nolecules are prefer able( (il

i vely.

sequence oprofinkyare bdGlicis AGEI S, SMEH-284, ACDRAZs aefliehed-203, respec
Reference herein to AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 includes,

where appropriate, reference to the genomic gene or cDNA as well as any naturally
occurring or induced derivatives. Apart from the substitutions, deletions and/or additions to
the nucleotide sequence, the present invention further encompasses mutants, fragments,
parts and portions of the nucleotide sequence corresponding to AGT-106, AGT-113, AGT-
201, AGT-202 and AGT-203.

The expression pattern of AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 has been
determined, inter alia, to indicate an involvement in the regulation of one or more obesity,
diabetes and/or energy metabolism. In addition to the differential expression of 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 comprise exons and introns. A
genomic sequence may also include a promoter region or other regulatory regions. The
present invention extends, however, to mRNA, introns and exons which may also be

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



or a genom c sequence. A genom c sequence may al so conprise exons and
introns. A genom c sequence may al so include a pronoter region or other
regul at oryoregexns. The present invention extends, howeveCT/AUn2/06BA,

i ntrons and exons which may al so be involved in genetic networking,

whet her or not they are translated into proteins. WO 02/ 062994

PCT/ AU02/ 00109 -19 A honolog is considered to be a AGI-106, AGT-113,

AGT- 201, AGT-202 or AGT-203 gene from anpt her ani mal species. The AGT- 106,
AGT- 113, AGT-201, AGI-202 or AGI- 203 gene is exenplified herein from
Psammonys obesus hypot hal anus. The invention extends, however, to the

honol ogous gene, as determ ned by nucl eoti de seguence and/ o)
from humand h WPlﬁﬁtlé@nf’rlﬂﬁfé‘%l‘%éRyaa‘ﬁpﬁa‘i% (405%”32 ngﬁe’éﬁ?’%?lz ﬁ#@r@és

donkeys), %a&oﬁ%cﬁrn}gth%ieﬁﬁmfﬂ"sl?@ke% e 4677 A) dﬁ%@f@@] JOTBHET6S 4GT-

rabbi ts), €onpanion aninma cats, captured wild animals
(e.g. rodends gefhioiesxendifred hmelga“rmnsﬁsamﬂwymwemschmﬂmalamw Hdhepinuenion

i nvention and articul AGT- 106, AGT-113, AGI- 202 and 203
and 145 derrigats pRYeYiBEPEOLEY LB ih O eBNEEL 2V dhelsang Falenfopior
and/ or may ({R(ibh 9fbRI hhﬁaaﬁs Vﬁ‘ﬁh%s SHGJ&tcﬁﬁ @rnnﬁzgp(@gswws Ve pidsX MoRes,i on
may be in a euKaryotic cel'l Tine (e.g. manmalian, insect or yeast cells)

or in nmicr dbmkalys)c édblogat¢ry. tgst gaimals de1g) rrme evittea pige h@mstemtral%te&s) wommélon
nucl ei ¢ aC|d cuI the .prese vent nin ol i des,
POR o § o ainii 62 dnep g RaRt RNy ARG IFe; RS oS, SER LR

suppressi on and fu3| on nucleic acid nol ecules. R bozynes and DNA enzyrres
are also contenpl ated bé the present invention directed to AGI-1

AGT- 113, AGEhe podleicagi offhe Pt ATTETiOR 256 1 partierinA ol 06, AT 453 a%T 201,
horol 0gs Ofrly‘%qml :(a)nd Aécfgféé’]‘%dhfo&qer%pajﬂws éﬁrﬁ&gglo Cdg e i%oi%o e% or purlﬁed

convenl ent nconpasse ose nucl eoti dé seq en capa

hybri di zi n@oriandfsR rhdy lNQléatecﬁEQ VdotdiQueh oy arSk@rdstioh@edton rE@E@sﬂoEDrﬁ@ Bk inor
SEQ I D NO 5 under | ow stringency conditions at 42C. The prese nvent| on

ext ends t oa@ukiyelis eHl Bno e maargmalignyinsgef, orAsTstiopls) gyan. IQG_TLObla ‘oehs (eg E
coli) or both.

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



AGT- 202 and AGT-203. The preferred expression products are proteins or

mut ants, derivatives, honol ogs or anal ogs thereof. Derivatives include

f ragment swopansx94 porti ons, nutants, variants and m neti c®Craamwe/omap ur al ,
synt hetic or reconbi nant sources including fusion proteins. Parts or
fragnents include, for exanple, active regions of AGI-106, AGT-113,

AGT- 202 or AGT-203. Derivatives may be derived frominsertion, deletion or
substitution of amno a;,ids. Am no WO 0% 062994 PCT/ AU02/ 00109 -20 acid
insertional derivatives include am no and/or carboxylic term nal fusions as
wel | as intrasequence insertions of single or multiple am no acids.

| nsertional .grri no.acil sequence ariantsd?re thOSﬁ in whi.ch .one or ﬂoarse
gl

am no aci dafidapssriaenal deriygve drluds 3ming and/os carhaxliGiteronnal; 1Yops, ay pee

protein al t&%&@ﬁ@eﬁ@élﬁgéni&msmg%ﬂ RulfibRCnRAS %Eiak.%%édié”hﬁ HiniRPAEd seg@BRRNi Ng

of the resulti product. Del etional variants are characterized by the

renoval of vamangs @re thwse ianwhishawiedsr fonayem anhigo sasid) aetidues Srgsinfrodieded nia@fo &ni no

acid variants are. those.i whi ch .at | east, one residue in the sequ has
been r ermvBEf%StﬁHmé‘e‘éiiS%?él} B’ﬁtprngg gﬂgugﬁﬁw%@s? op gy dlsp 3855%5\?1” lglxﬁﬁrr% € of
substi t ut i gfadniATbNPeddultingaproaitt SDaleBokd NEiH S hieharadteried B ikl removal of
substitutions. nservative am no acid substitutions typically include,

subst i t ut i ensoMNPE aming ecifiy firByiha gedyents Subsityiianabaaing agidayAriats agaibppgeln

i sol euci ne_an I i ne; _aspar.ti i I ) i d:,as i - and

gl ut am ne; W?’é‘??‘i %tei%gsﬁdo I}ehgeglc()iﬁ?nlé;tﬁe Ias;g}@%rr\lggglﬁ% bgéfgir%{ﬁ%%?f g‘?\%%p(ﬁgf%y glr;lgsrl\(?dr%e
and tyrosi pRert&ld it phget Anasxampleasi shbsantiondeaninb rieldideridnts ivensonvért tivet her
pepti des, polypeptides or proteins. Chem cal and functional equival ents of
AGT- 106, A@ninp] Bicidacpbstiptiens. Acansptyative hyuing Beldy SRstditiong 915y e &apl

exhi biting ; 3o f . i & Vdidd; fel NeR& Rl SRul es
and may be® e?ﬁlm\?lggs S{lgﬂg?atﬁ?/qé%%g?é %8@15] ?ﬁb‘%‘?ﬁ% cdherlf%a ﬁlye’ synt ﬁlesi zed or
i denti fi edlencmesaspagtivi avfd pndghsasis asid; hspesagiat amd glupmoideicseriae rapeé thnagnindhe

derivatives include fragnents having particul ar itopes or parts of the
entire pr _oi@irﬁ" a’\dﬁgﬁmieg aaéﬁlﬁ@agl,an SIWBéHPFWESAEEmBng? g 1% SEBEUESor
non- pr ot ei RAGRRYS:IHR Btk b@%r peptides, polypeptides or proteins.

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 molecules.

Another aspect of the present invention provides an isolated protein or a derivative,
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



Anot her aspect of the present invention provides an isolated protein or a
derivative, honolog, analog or mnetic thereof which is produced in |arger
anount s iwolwpevhal anus tissue in obese ani nal s conpar e@crouoeanoani mal s.
In a nore preferred aspect of the present invention, there is provided an

i solated protein or a derivative, honolog, analog or mnetic thereof
wherein said protein conprises an am no acid sequence substantially
encoded by a nucl eoti de sequence as set_forth in SEQID NGO 1, SEQID
NG 2, SEQID NGO 3, SEQID NG 4 or SEQ I 1NQ5 or an am no acid sequence
having at |least 30%simlarity to all or part thereof and wherein said
protein is produced in W 02/062994 PCT/ AUD2/00109 -21 a larger apount in
hypot hal anfidaiger ameuntein hypaiaalynus, Be SIselsi teare of GRpsr amals saupared o Jeans . A
further as QOf the present invention is directed to an isolated protein
or a derivative, honolog, analog or mnetic thereof wherein said protein
is encoded by a nucl eotide sequence substantially as set forth in SEQ ID
NO 1, SEQ ID NG 2, SEQID NO 3, .SEQ.ID. NO4 or SEQ.ID NO 5. or a_. nucl.eotide
sequence hévf“ﬁbera"lsl’?@a%fttﬁ)%é%sg‘}t r‘ﬁ’YegPP‘W digectgd togn 1%3@9 PEPLCIEERs 4 FINAIYS: sEQ
ID NO 2,  SEQWBgNohalog I PnirtiCftrédt v@%@ihgalppﬁ)teiﬁ“ig/é?ﬂ’co&&i sRAkh@edide
hybridi zing to éEQIDgNQ I, SEQIDNG2, SEQIDNO3, SEQID NO4 or SEQ
| D NO 5 or sdquence sobstpiteaiiyras aetyfofth imSBEQABENO! 1o GEQ ID NGeh SEQ ANQ:3 oWeQ 4P

42C. Reference h i GI- 106 -113, AGI-.201, ,AGT;202.and. AGT- 203
i ncl udes %Pé%?@ E%tl\fgsl Qartaeﬂu%?‘ﬁf'ﬁiﬁ[rs’le‘ﬂ‘iléélae %‘flﬂg & Fvgg%@%rs?ﬁﬂ?txgﬁ[-a 0%,
AGT-113, ARl 30 SEQAE-NGYZ sEtl IAT 0203 HY I aN0:31EBIE Ihas0as o8EQ B3 ND¥
derivatives, honol ogs, analogs and m netics thereof. Derivatives include

Darts. fragiionis capablpof byluiesiog (ASHQIDENONGREQ 1B NORTSEQID NEp 250 Rd

andy or - aqalT s SFS I Gt gl e Ryfi sgo ol gBaginci v

derivativeqofc AGT- 106, AGT-113, AGI-201, AGT-202 and AGT-203 is

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.



conveni ently enconpassed by nol ecul es encoded by a nucl eoti de sequence
capable of hybridizing to SEQID NO 1, SEQID NG 2, SEQID NO 3, SEQ ID
NO 4 or SEQORMD629NO 5 under | ow stringency conditions at 4PCI/ATob@e109
derivatives of AGI-106, AGT-113, AGT-201, AGT-202 and AGT-203 incl ude

chem cal anal ogs. Anal ogs of AGI-106, AGT-113, AGT-201, AGT-202 and AGT-203
contenpl ated herein include, but are not limted to, nodifications to side
chains, incorporation of unnatural am ng, acids and/or their derivatives
during peptide, polypeptide or protein synthesis and the use of
crosslinkers and ot her nethods which inpose confirmational constraints on
t he protei naceous nol ecul e or their anal ogs. 02/062994 PCT/ AU02/ 00109
- 22 Exanpl Exagples|feside shannpafticatignsosrntemplatedyby they Pﬁiﬁe?thélvﬁ?té‘g’em"?ud%

i nvention | ifi.cati am - ty

al kyl ati on ?kf%gg‘é‘t‘%g dific %ﬁ'%a%gh%gq}f g{dlg%/e%dﬁwmrtggu@irgﬁq\g\nﬁtwhﬁﬁlaagm
am di nat i oaldehyde Helldwddabet redudadre ; wittadyaBii; 0 amidindtionc etifhc nastiylacetidadate;
car banoy!| ati)gn.of am no groups with c anatfﬁ;. tr%nitrobenzl}ll ati.on of a%nj no
groups wi t Acylation ith - aceHe  BUYHLERe cARAPRS RO A8 APHRBE OUPS a KAt YBR Gt
amno gr OU%i%lSéﬁz?Mﬁ&ﬁ BF e ¥Rups @it 4, ed-irafiysbeapdichalpHonRniid (THBS),and
pyridoxylation of Tysine with pyridoxal -5-phosphate foll owed by reduction
wi t h NaBH4 acyfateongelzamidd igeougs ovih @mcmi@wmqmmuwmtmwméydm@; ag t he

formation of . heterocyclic candensati on. produ Wiih r ts. S

2, 3- but aneamﬁ%fyﬁagw&ﬁ;?@%?o&l pylgﬁ) a%? '&’85%1%?&%@0%%%%%&egﬁag"r%o‘ﬁ%ﬁﬁ%?}%e
nodi fi ed- by carbodiimde activation via 0O-acylisourea formation foll owed
by subsequent derivitization, for exanple, to a corresponding am de.

sul Ehy_dr él The ogyswiding sveumod| pigitingyresidegsommays he hmadificdr Byxtpsefaation off
e n oIS LBl SRS AT el SR 6 AL b e o

reacti on wahdiglyek4li m de, nal eic anhydride or other substituted mal ei m de;
formation of nercurial derivatives using 4-

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 anhydride
or other substituted maleimide; formation of mercurial derivatives using 4-
chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-
chloromercuri-4-nitrophenol and other mercurials; carbamoylation with cyanate at alkaline

pH.

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

tetranitromethane to form a 3-nitrotyrosine derivative.

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

diethylpyrocarbonate.



chl oronercuri benzoate, 4-chloromercuriphenyl sul phonic acid, phenyl mercury
chloride, 2- chloronercuri-4-nitrophenol and other nercurials;

car banoylwbioene2t h cyanate at al kali ne pH. Tryptophan re®Cawa®2en9 be
nodi fied by, for exanple, oxidation with N- bronosuccinimde or al kylation
of the indole ring with 2-hydroxy-5-nitrobenzyl brom de or sul phenyl
hal i des. Tyrosi ne residues on the other hand, may be altered by nitration
with tetranitronethane to forma 3-nitr§§yrosine derivative. Mdification
of the imdazole ring of a histidine residue nay be acconplished by

al kyl ation with i odoacetic acid derivatives or N-carbethoxylation with

di et hyl pyrocarbonate. WO 02/ 062994 PCT/ AU0O2/ 00109 -23 Exanpl es of

i ncorporating unnatural am no acids and derivatives during peptide

synt hesi s _Exﬂﬁ'lh}ég%_f ir@égpcﬁlitﬁlglﬁﬁ-xaﬁirzmahﬁﬂo hads BEPd@ivatiosd @iigRptide sytithais
butyric acid, 4-am no-3- hydroxy-5-phenyl pentanoic acid, 6-am nohexanoic
aci d, t - butndigleybuhere mot Janitedeto, ysheoly hetllsusinge 4-amimot butyec asud, chbamme;3-

4-am no- 3- r oxy- - net hyl hept anoj ¢ .aci.d,, 2-t hi enyl nine.and/ gr ..
D [somers VURRY N Ay BETaRSE; APy SARMINEa i oEPESSEE iR el
herein is ?H&M'%l'yﬂna:a&hﬁhiﬁe, SW€08iAE 06.329b -3 B4 drbARISEMSthFREN 1AL /20{d] @Qhieny]
Non- convent i onal CodeNon-conventi onal Code am no aci dam no aci d

a- ani nobut planinezandfmdisoners of Wkne afide Nivgish of unnatural amino acid, contemplated

a- am no- a- et hyl I at uL- N- et hyl ar gi ni neNmar g
Fshnanbp o 1S

am nocycl o net hyl aspar agi neNmasn



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

aci dAi bL- N- net hyl cyst ei neNntys am nonor bor nyl - Nor bL- N- et hyl gl ut am neNngl n
car boxyl awelozmeavet hyl gl ut am ¢ aci dNngl u PCT/AU02/00109

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

cycl opentyl al ani neCpenL- N- et hyl i sol | euci neNm | e

D- al ani neDal L- N- net hyl | euci neNml eu D- ar gi ni neDar gL- N- et hyl | ysi neNnl ys
D-aspartic aci dbDaspL- N-net hyl met hi oni neNyyret

D cyst ei neDcysL- N- net hyl nor | euci neNmml e

D- gl ut am neDgl nL- N- net hyl norval i neNmva D- gl utam c

aci dDgl uL- N- et hyl or ni t hi neNnor n

D- hi sti di neDhi sL- N- et hyl phenyl al ani ngi{BINE 3

D-i sol euci neDi | eL- N- et hyl prol i neNmpro D-1 euci neDl euL- N- net hyl seri neNmser
D-1ysineD yslL-N net hyl t hr eoni neNnt hr

D- net hi oni Nekr@hlenttonstt hyl t r ypCogehanNmt ridon-conventional Code

D- or ni t hi ngfAgdsadd met hyl t yr osi neNnt yr amino acid

D- phenyl al ani neDpheL- N- net hyl val i neNnmval

D- pr ol i neDproC- N- et hyT et hyT gl'ycl neNmet

D- ser i neDs&ramippbisymig/acid - but vl §pyci neng[b‘&meth(YPfﬂl@Bm neDt hr L- nor NSRRI neMe
Dt rypt ophanDt.r pL- nok val | a 2/ 0629 P 00109 - 25
D ty7 osi noAr s BOrEARGVRMIEE SO R et Nimarg

D- val i neDv gnad¥9é16ytopane-am nob@pior at eMyahN-methylasparagine Nmasn
carboxylate L-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine Nmgln
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-Nmethylhistidine Nmbhis
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 Nmorn
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-methylethylglycine Nmetg
D-serine Dser L-N-methyl-t-butylglycine Nmtbug
D-threonine Dthr L-norleucine Nle

D-tryptophan Dtrp L-norvaline Nva



D a- net hyl al ani neDmal aa- net hyl cycl ohexyl al ani neMchexa
D- a- net hyl ar gi ni neDmar ga- net hyl cyl copent yl al ani neMcpen

D a- net hywapasagi neDmasna- net hyl - a- napt hyl al ani neManap  PCT/AU02/00109

D a- nmet hyl aspart at eDnmaspa- net hyl peni ci | | am neMpen

D a- nmet hyl cyst ei neDncysN- (4- am nobut yl ) gl yci neNgl u

D a- net hyl gl ut am neDngl nN- ( 2- am noet hyl ) gl yci neNaeg

D- a- et hyl hi sti di neDmrhi sN-( 3- am nopr opyl %%I yci neNom

D a- net hyl i sol euci neDmi | eN- am no- a- net hyl'but yr at eNnmaabu

D- a- et hyl | euci neDl eua- napt hyl al ani neAnap

D a- net hyl | ysi neDml ysN- benzyl gl yci neNphe

D- a- met hyl metyposad neDmmet N- ( 2- pggrbany| et de) gl -waiimadputyrate
D- a- met hyl onmi't hi neDmon\N- (car banyl net hyl ) gl yci neNasn

D- a- et hy| Phedlideal ani neDnpheN-Palcar box y@niey)-atapeinplanggate
D a- net hyl pyol i roN-(carbo t hyl ) gl yci,neNa .
D- a- net hyl E%?‘"lnheg%‘ﬁ-ecycl obupéa yCi ng%%ﬁmy?cycﬁ)%exylalanme
D- a- met hy| thaeedh ik N-cycl phrps v gl y&eedYidysopentylalanine
D a-nmet hyl trypt op gﬂr%:l)im rpN-cycl ohgéxyl gl yci neNchexp Y _
D- a- net hyl Dyecosstindayparaginey cl odBowsyl yci neNsthyd-o-napthylalanine

D-a-nethylyalin al N- cyl cododecyl gl yci neNedod . . .
D- N- net hyl 'Q‘_ﬁ’?iﬁ%ﬁ?ﬁpﬁtﬁ cycl OQ&%IP gl yci %B%@B’&emcmamme
D- N-net hyl @&_ginditR@bs@anrgN- cycl ppicopy! gl YNI(%NﬁMtyI)CFchine

D- N- et hyl aspar agi neDnmasnN- cycl oundecyl gl yci neNcun _
D- N- net hy| &spanathylgDtamsispN- ( 2, Pmgilpheny | M+(Byamindefteiledyditem

0 YR o o,

D-N-met hyl g uhadef1RbRaBineN- ( 1- Byffeoxyet era}thd’-ﬁzirﬂ&hEéIPﬁtyrate

D- N- net hyl hi st1 di'neDnmmhi sN- (hydr oxyet hyl )) gl yci neNs

D-a-methylleucine Dmleu o-napthylalanine
D-a-methyllysine Dmlys N-benzylglycine
D-a~-methylmethionine Dmmet N-(2-carbamylethyl)glycine
D-a-methylornithine Dmom N-(carbamylmethyl)glycine
D-o-methylphenylalanine ~ Dmphe N-(2-carboxyethyl)glycine
D-a-methylproline Dmpro N-(carboxymethyl)glycine
D-a-methylserine Dmser N-cyclobutylglycine
D-a-methylthreonine Dmthr N-cycloheptylglycine
D-o-methyltryptophan Dmtrp N-cyclohexylglycine
D-c-methyltyrosine Dmty N-cyclodecylglycine
D-o-methylvaline Dmval N-cylcododecylglycine
D-N-methylalanine Dnmala N-cyclooctylglycine
D-N-methylarginine Dnmarg N-cyclopropylglycine
D-N-methylasparagine Dnmasn N-cycloundecylglycine
D-N-methylaspartate Dnmasp N-(2,2-diphenylethyl)glycine
D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine
D-N-methylglutamine Dnmgin N-(3-guanidinopropyl)glycine
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine
D-N-methylhistidine Dnmbhis N-(hydroxyethyl))glycine

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

Maib
Mgabu
Mchexa
Mcpen
Manap
Mpen
Nglu
Naeg
Norn
Nmaabu
Anap
Nphe
Ngln
Nasn
Nglu
Nasp
Ncbut
Nchep
Nchex
Ncdec
Ncdod
Ncoct
Ncpro
Ncund
Nbhm
Nbhe
Narg
Nthr
Nser

Nhis



D- N- et hyl i sol euci neDnm | eN- (i m dazol yl et hyl )) gl yci neNhi s WO

02/ 062994PCT/ AU02/ 00109 - 26-

D- N- et hyWbanwos29eDnm euN- ( 3-i ndol yl yet hyl ) gl yci neNhtrp PCT/AU02/00109

D- N- et hyl | ysi neDnm ysN- net hyl -, y- am nobut yr at eNngabu

N- net hyl cycl ohexyl al ani ne NnthexaD- N- met hyl net hi oni neDnnmret

D- N- net hyl or ni t hi ne Dnnor nN- net hyl cycl opent yl al ani neNncpen N-net hyl gl yci ne
Nal aD- N- met hyl phenyl al ani neDnnphe N-net hyd ami noi sobut yrat e

Nmai bD- N- et hyl prol i neDnnpro N-(1- et hyl propyl ) gl yci ne

Ni | eD- N- et hyl seri neDnnmser N-(2- et hyl propyl ) gl yci ne

Nl euD- N- et hyl t hr eoni neDnnt hr  D- N- net hyl t r ypt ophan

Dnnt r pN- ( 1 D1RLRAyhedusineg! yci nedvmlieuD- N- net(Byadalylgethpglycine Nhtrp
Dnnt yr N- et hyl a- naﬁt hyl al ani neNmanap D- N-net hyl val i ne
Dnnval N- rreﬂaglrxpethv yiimeani ne Nnperlysy - ami Naggthylri-amipeputyrate Nmgabu

GabuN- (p- hydr o henyl ) gl.yci neiNht L-t- i .

TbugN- (t hi X\ﬂﬂeﬁﬁ%}'ﬁ%g}ﬁa@ 1§/1§ ﬁlgjé:ﬁl@al gl y@ﬁé{%%%gﬁﬁ%ﬁlﬁ am nePen Dnmmet
L- honopheny)_mlashpR el - a- Tebhbal ani neMutRylbydoptyiMh@ingi ni ne Nmepen
Mar gL- a- et hyl as?ar agi neMasn L-a-nethyl aspartate

MaspL- a- metNapethyldlyaind gl yci neM¥Bldg L- a- nethirnctipdphenilalanine Dnmphe

Vo1 nL- o ot ROV AR AR R byt b2 R protine Dozmpro

VLT o (20t By TR GaR [yl nakot L. aomet b soerne o

y I oet'hyl) gl yci neNme a- met hyl'l euci ne

M eulL- a- mefNR¢@-mgthypeopyelycine mitey | net hi BaY-methyidreoninenet hyl nor | Emanthenn| e

L-a-met hyl %qf\l\-/n%!ﬁihgﬁrylp\)%\{aﬁliﬁ a- rrebﬂl)ﬁltr?)r nit IAﬂ]—?‘Ie-l\r{lbert}rl]ylethyl)glycine Nval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methylpenicillamine Nmpen
Y-aminobutyric acid Gabu N-(p-hydroxyphenyl)glycine Nhtyr
L-t-butylglycine Tbug N-(thiomethyl)glycine Ncys
L-ethylglycine Etg penicillamine Pen
L-homophenylalanine Hphe L-a-methylalanine Mala
L-a-methylarginine Marg L-a-methylasparagine Masn
L-o-methylaspartate Masp L-a-methyl-z-butylglycine Mtbug
L-o-methylcysteine Mcys L-methylethylglycine Metg
L-o-methylglutamine Mgln L-o-methylglutamate Mglu
L-o-methylhistidine Mhis L-a-methylhomophenylalanine Mhphe
L-a-methylisoleucine Mile N-(2-methylthioethyl)glycine Nmet
L-o-methylleucine Mleu L-a-methyllysine Mlys
L-o~-methylmethionine Mmet L-o-methylnorleucine Mnle
L-o-methylnorvaline Mnva L-o-methylornithine Mom
L-o-methylphenylalanine ~ Mphe L-o-methylproline Mpro
L-o-methylserine Mser L-o-methylthreonine Mthr
L-o-methyltryptophan Mtrp L-o-methyltyrosine Mtyr
L-o-methylvaline Mval L-N-methylhomophenylalanine Nmhphe
N-(N-(2,2-diphenylethyl)  Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe

carbamylmethyl)glycine carbamylmethyl)glycine



L- a- met hyl phenyl al ani ne MphelL- a- et hyl prol i neMpro L-a-nethyl serine

Mser L- a- met hyl t hr eoni neM hr L-a-nethyl trypt ophan MrpL-a-net hyl tyrosi neMyr
L- a- met hywoakioses9dMsal L- N- met hyl honophenyl al ani neNmhphe PCT/AU02/00109

N-(N- (2, 2-di phenyl et hyl ) NnbhmN\- ( N- (3, 3-di phenyl propyl ) Nnbhe

car banyl net hyl ) gl yci necar banyl net hyl ) gl yci ne WO 02/ 062994 PCT/ AU02/ 00109
-27 1l-carboxy-1-(2, 2-di phenyl - Nnbc ethylam no)cycl opropane Crosslinkers
can be used, for exanple, to stabilize 3Jy conformations, using hono-

bi functional crosslinkers such as the bifunctional imdo esters having
(CH2)r, spacer groups wth n=1 to n=6, glutaral dehyde,

N- hydr oxysucci ni m de esters and hetero-bifunctional reagents which usually
contai n anlaatbeay+le@cl-tiphenydi eNpbsuch as N-hydroxysuccinimi de and anot her
group specific-reactive noiety such as maleinmdo or dithio noiety (SH) or
car bodi i ni 8&YOEEMFYCIPProp#fi ti on, peptides can be conformational ly
constrained by, for exanple, i ncorporati on of C, and N rnethylam no

aci ds, i nt reduction—ofdoublebonds—between——€———and—CO atomnms—of am no
acids and the formation of cyclic peptides or anal ogs by introducing

coval ent bepdsfiued a8 l;eoh§@d”§foﬁréx§tﬁblée tO WMbiRAL @@eeoﬁfaﬁnﬁdmgd ubmg tIRSpd-NI
bet ween two side chains or between a side chain and the or C term nus.

Al | such nbtfufidtioat] aosslinkgrs suchas tlee bifmictibnal imitozdsters lzawm@ (@iéz)ﬁ&yﬂcermel,lpSAGT -

113, AGT- 202 a - 203 | ecul e i n . .

adni ni st rat¥ 1%‘n ér g 5 ‘%r §pug?rﬁgr?y‘gdi ) Wg'ng}(sélc%wg gtersl'ﬁ%d the % Pifunctiogal

mol ecul € ofeabBifts AVIRSIL Béuallp \cBRfairOih biddRbahabhyictnsichodsatiandfdxysdeinihidgat ed
to a vector, such as an expression vector. By "isolated" is meant a nucleic

aci d nol ecand angthes BFGUD ﬁﬁw@@r@cme meigly sugheas maleimider ploditiip apoig(SH <§ i's
conveni ent| %’}’Bgcg HRGcAH). 15 58PS, e%eg%d& EQMPOL AR R S1sadindh By

about 10% § eic’aci
example, incorporation of C, and N ,-methylamino acids, introduction of double bonds

between C, and Cg atoms of amino acids and the formation of cyclic 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-113, AGT-
201, AGT-202 and AGT-203 molecule for use in in vivo administration protocols or for

diagnostic purposes.

The nucleic acid molecule of the present invention is preferably in isolated form or ligated
to a vector, such as an expression vector. By “isolated” is meant a nucleic acid molecule
having undergone at least one purification step and this is conveniently defined, for
example, by a composition comprising at least about 10% subject nucleic acid molecule,
preferably at least about 20%, more preferably at least about 30%, still more preferably at
least about 40-50%, even still more preferably at least about 60-70%, yet even still more
preferably 80-90% or greater of subject nucleic acid molecule relative to other components
as determined by molecular weight, encoding activity, nucleotide sequence, base
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.



preferably at |east about 20% nore preferably at |east about 30% stil
nore preferably at |east about 40-50% even still nore preferably at |east
about 60-wO%/0ymb4 even still nmore preferably 80-90% or gPeatAdn206103ubj ect
nucleic acid nolecule relative to other conponents as determ ned by

nol ecul ar wei ght, encoding activity, mcleotide sequence, base conposition
or ot her conveni ent neans. The nucleic acid nol ecule of the present
invention mnmay also be considered, in aqreferred enbodi ment, to be

bi ol ogically pure. WO 02/062994 PCT/ AU0Z/ 00109 -28 The term "protein"
shoul d be understood to enconpass peptides, polypeptides and proteins. The

protein may_ be glycosylated or unglycosy|lated and/or may contain range of
ot her nol ei'h? &SI y PEQfeIn| ﬂl@é‘H{ bﬁoﬁ?%r%?‘)‘{)ttﬁe?’\ﬂ)@@asésEﬁﬁrdﬁf’eaokmeﬂtﬁlgs pi?”gT ein
such as am,pg.»ag bt [ @B 31yREs bR EnPSPhh BShtaiR Q! RS des
or protei %&?ﬁggglrhgﬁgg&hﬁg el?en ?%%?ﬁ%/%(glﬁg O{)SE}?EI;’I" ir}\cl ude§si a ?)lr otrei n

conpri si ngothesanieentze finked alinked, baindorathenwise assmeiatedotoadhe proteinsoch ag awingi t h

ot her nol ecul.es .such a ino acids, l|ipids, carbohydrates aqr. o r

pepti des, 6ﬁﬂ§/p35‘gf’dé7§r%8ﬁ‘%ﬁtﬁf e?rnQ_.%helr np‘g’t%8$’t Pg %P?%/ S P PEYPRE SBE Fent |
the nucl eoh @R &N GRECRI TIEARARH FiBteiPcAfPrisi®ba séfueAcCHNNIRE ALRIB &S well
conprising a sequence of nucleotides as set forth in SEQID NO1 or a

deri vat i vepas homi¢iogseciaseiaivish othes medeculassiucl ph gminonasidse bpidgecaseeflydrates or

having sim Jarity..to SEO 1D NO 1. .In another particularly preferred
embodi nent P!hteﬁ%er]HST’é’Sﬁipg%mg&aﬁgﬁ% Ntorresponding to AGT-113 is a cDNA
sequence conprising a sequence of nucleotides as set forth in SEQID NO 2
or a derivative, honolog or anal og thereof including a nuclegtide sequence
havi ng si M # partieylarly ps%@rqdmmmdgnemnths npeleotigeseaesncy sprespanding i ALdtor ed

enbodi nent ; _t | eqt i, - i
Sequence cEbNAELGAE SERAGHERSEQLRLE SPARING, of &y K7 SEEQIDNGING
or a deri vatdeMeativieph®rhelgg @ aailag dgerédfandading naludbtide sequendedeivingesiméquignce
havi ng si m'tcl S‘Ebt[fﬁ 1;[I(%ISEQ I D NG 3.

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 ID
NO:2 or a derivative, homolog or analog thereof including a nucleotide sequence having

similarity to SEQ ID NO:3.

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

having similarity to SEQ ID NO:3.

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

similarity to SEQ ID NO:4.

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

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



In a further particularly preferred enbodi nent, the nucl eoti de sequence
corresponding to AGTI-202 is a cDNA sequence conprising a sequence of

nucl eoti de® @®6®edr forth in SEQID NO 4 or a derivative, paamioegowp anal og
t hereof including a nucleotide sequence having simlarity to SEQ I D NO 4.
In still a further particularly preferred enbodi nent, the nucl eotide
sequence corresponding to AGI-203 is a cDNA sequence conprising a seguence
of nucleotides as set forth in SEQ WO 02462994 PCT/ AU02/ 00109 -29 ID NO 5
or a derivative, honolog or anal og thereof including a nucleotide sequence
having simlarity to SEQ 1D NO 5. The nucleic acid nolecule may be |igated

to an expressiqn vectqr. capabl e of expressiqn in. rokaryotic.cell (e.g.
£ col 1) br 13 MO} Gt AErGars pangos i ma e o inf e camg eofdfe Sencs
cell's, mangRlih@Binfifkitpto¥EQMMNOSE! I's). The nucleic acid nolecule may be

| i gated or fused or otherw se associated with a nucleic acid nol ecule

encodi ng another entity such as, for exanple, a signal peptide. It may

al so conprise additional, nucl eot,i de uence inf.ormation fused, |jnked or
ot hervi so. JBE BRrIgeasapIrowE i el TP R SSptelhioh Ve hablt 5 Seretsie B 5
both the 3% Rbkhriotid &2 E.pSN) brofukathetiedll ed.g. Tﬂ&kﬁcéﬂ@! E@ighP cHRY ide&t0 be
part of a vector, such as an expression vector. e |latter enbodi nent
facilitat eselss owutnalisn cstls or plahealishrkhetmyelpic efid spHeawdpsiap dedigatedorvilsedn
forms are en [ ' ' t10

ext ends. £ 00F FOCBASS BePhist FighE 3EEk ach ATkl Bl bncdlig R ERER by P UGH A or

her ei nbef oegantisit, dighal Phstidex hnesSilcopedu abditisngl matleotdd seqaeree diformativnt
extends to MRNA, RNA, introns and exons. Preferably, the expression

product s afwsedadmkeder otlsrwiseassogatedwyith iheithes @b thend orarieonBalbpRIGERYOLY SEQ
ID N1, 55 D PQyg: 5 Sefdhink E@i@ns.sﬁlg ﬁRlé}paéido&oﬁgﬁg ﬂle Nobe P/art of a

respectively or are derivative anal ogs, honol ogs, m cal equi val ents or
m metics t hest@gfsuch as an expression vector. The latter embodiment 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 1nolecules as
hereinbefore defined. The expression product is preferably a protein but extends to mRNA,

RNA, introns and exons.

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

mimetics thereof.

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

list consisting of:-

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

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



Anot her aspect of the present invention is directed to an isolated protein
selected fromthe |Ilist consisting of: (i) a protein encoded by a nucleic
aci d nol ewoloe/oedew£h nol ecule is differentially expressedPca/Avuppoetoal anus
or nuscle tissue of obese aninmals conpared to lean aninmals or a
derivative, honol og, anal og, chem cal equivalent or mnetic thereof, WO

02/ 062994 PCT/ AU02/ 00109 -30 (ii) a protein encoded by a nucleic aC|d

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; (iii) a protein encoded by a

nucl eoti de sequence substantially as set forth in SEQ

deri vat i ve(iDhond| RgteBY casrded Pit AdRsksic GPldamQEﬁﬁén‘E@CEdE%F‘HE; lérﬁilgﬁ‘ieﬂtoauyam d
sequence having, reés@@ﬁ{ hﬁa%gu%%a' affinhdlt blnfpdrB 1daStod SHEIIC B Pliedvative,
derivati ve, hofY em ca eqU|va?ent or mnetic o

protein; (iv) ahmmomg;mu@n;odﬁmCMwmahmumteomudﬁushqmeﬁce substantlally as
set forthin SEQID NO 2 or a derivative, honolog or anal og thereof or a
sequence encoding an amno acid sequence having at |east about 30%
simlarity( ﬁl? talgot%&qaeeeé‘d By aPmibfdotiMaiskdiRnce SERInAAHY ayeémnhqhmoqb
equi val ent "o tic of said protein; (v) a protein encode

nucl eoti de sequdltxé os ablsnam‘{eahblywb)s oz @nalpg rtlnqneqfrprs.t_s@qu@ce NQIQ}%/ g aryamino

derivative, honol or | og t ncodi n acid
sequence havi ng ﬁﬁgfﬁ%&& %‘?ﬁ '95%/5 ?’H? 38% ?’Vq]f‘ﬂ tﬂl 15§8‘H{f3ﬁ% %?eréva 1ve,
derivative, hogBhekg, AR DIherhREIHq@RaleRElb Mah&t of@hidproRid;c of said
protein; (vi) a proteln encoded by a nucl eoti de sequence substantlally as
set forthin SEQID NO4 or a derivative, honolog or anal og thereof or a
sequence encodi am n i 309

simlari tylatvg %srgtglélq%né: ﬁg%d §§ 2 nucfeér%lvggt% ?%J%%(Yé E&’O %tlgﬁ}aana?tb%?&clﬁgsng%zﬂ)

equi val ent or niNGRR o€ aQferisativé, R6MbRIgILr a(m!lbg)he&tedﬂdifaeseli}u@me@dﬁﬂiirﬁyaraamino

nucl eoti de sequence substantlally as set forth in SEQ 1D
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, homolog or analog thereof or a sequence encoding an amino
acid sequence having at least about 30% similarity to this sequence or a derivative,

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

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

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



NO 5 or a derivative, honolog or anal og thereof or a sequence encodi ng an
am no acid sequence having at |east about 30% simlarity to this sequence
or a deriwato2we994 honol og, anal og, chem cal equival ent or pdrmaiREIWD sai d
protein; WO 02/062994 PCT/ AU02/ 00109 -31 (viii) a protein encoded by a
nucl eic acid nol ecul e capabl e of hybridizing to the nucleotide sequence as
set forth in SEQID NO 1 or a derivative, honolog or analog thereof under

| ow stringency conditions; (ix) a protejglgncoded by a nucleic acid

nol ecul e capabl e of hybridizing to the Tnucleotide sequence as set forth in
SEQ ID NO 2 or a derivative, honolog or anal og thereof under |ow
stringency conditions; (x) a grotein encaoded by a nucleic_acjd nplecul e
capabl e of (Hilhr 2dpeieily sneodade by ritidlelstc aedswglsepleccapableeef tybudizing edhe p
NO. 3 or a deri vgh&lzsﬁdehgéagkﬁ& & sct0Ah I SHGPPNOINGRT s aBivRRE! RORBMY or
conditions; (xi) a protein encoded by a nucleic acid nolecule capabl & of
hybri di zi ng to tah#og theedofahdddowatinganey amdi®hs;f orth in SEQ ID NO 4 or a
derivative, honolog or analog thereof under |ow stringency conditions;
(xii) a protein encoded by a nucleic acid nol ecul e capabl e of hybridi zi ng

to the g:ﬂ?ilx?m iadgrom%eg&daﬁy S£thubRIct BeillPmekblileDedieblR 6f h@bl‘i‘cjﬁﬂnigafg we

honol og anal og thereof under |ow stringency conditions; " (Xiii
protein as defi medeotideasggueme @f sqb fodlyrinp$tsQ (ID) N2 (ori 4 derivativeh bemdiogesr ¢

form and (vi) a.prqtein a efiped in any.one of paragraphs (i) to (xii)
in a heterodi rreraP‘Z:l8$ B]’eﬁ‘?or%f‘ﬁierg?%tsgl%e’bcfy HEMSP¥sent invention is preferably
inisolated form By "isolated" is neant a protein having undergone at

| east one purification stg‘ge and this is conveniently defined, for exanple,

by a compo&¥tion protim i esicedpdaby | 2 aweleisbacid m@ly@glabf@@blepef)th_ébrmizwgetoeﬁhfb| y
at | east about nlzla({)e/?)ti({;ég % %ugrrlc%f & 9@9 lertﬁ‘tinlﬁ;’:’é tn)afWS o%oe%deﬁ%twe, Hgﬁlglog or

preferably at |east a
analog thereof under low stringency conditions;

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

analog thereof under low stringency conditions;

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

analog thereof under low stringency conditions;

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

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

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

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



40-50% even still nore preferably at | east about 60-70% yet even stil
nore preferably 80-90% or greater of subject protein relative to other
conponentwoag/oém®per m ned by WO 02/ 062994 PCT/ AU02/ 00109 - B2Tnaioeoctonar

wei ght, am no acid sequence or other conveni ent neans. The protein of the
present invention may al so be considered, in a preferred enbodi nent, to be
biologically pure. Wthout limting the theory or node of action of the
present invention, the expression of AG];106, AGI-113, AGT-201, AGT-202
and/ or AGT-203 is thought to relate to body weight and circul ating
triglycerides. Mdulation of these genes expression is thought, inter
alia, to regulate energy balance via effects on energy intqge and.alfgle

ef fects onmalesulisyRigkis aing afdtSEAVINCE A ofhe ORXERIGNY WEY e 18F fRERIEY §

likely to ' ' if&kd, NG SEREBIMENP RS bOBRIG;call
effects ongﬁéﬁﬂgﬁrﬁ%f’;{g%{ %lsgggfcﬁﬂ%g%%hgoﬁgﬁger%ﬁd T at a?g possi bcl?éé?a ‘Fhe
expr essi onpafe. t hese genes nmay al so be regul ated by fasting and feeding,
accordingly, regulating the expression and/or activity of these genes or
their expression products could provide a mechanismfor regulating both
body wei ghty @t _liﬁﬂﬁﬁ@bhe@écﬁ‘?% e off BEtd#db e pAlsBRNM bR, MBAxptsion of

met abolism The identification of AGI-106, AGI-113, AGI-201, AGI-202 and
AGT- 203 ped@iF 04 hGT-déhed @t 24, diGTa202aedon GThEBaiseibpbghttolrelats tosbedipabl e

of nodul atin xpr.essi pn of .AGI-. 106 =113 GI-201, AGI-202.a -203
or modul at MRGEHE B0 g (ing elvacaed ouodiTiid r AR Eds bFReRo IS
AGT- 203. Mpge aligf &@ﬂl’fa@n&ie@%‘f_galbﬂcé 18 difceGedt endrpy emhkeand AlkbUdRSts on
agoni sts and antagoni sts of AGI-106, AGT-113, AGT-201, AGT-202. and AGTI-203
expr essi on carhnhydyataifat metabolizar-Thesnerwinteke effpety apeolikelntorbe ordigied viadre 203
expression include antisen I Il - 9@@'

nol ecul es. Ci{gaﬁki“%‘i@“? %Feﬁﬁggtﬁ%% ggf%ﬁies & Si‘%:‘ﬁt%ﬁ‘ﬁ%’é’gg& po(r}%r?oﬁ?%?ga tlﬁ\????/d or
whi ch i nt erftedre posdible. MREakpiessite otiltadsorgenee ahgnilsnbe rémtlated bysfastingf and

AGT- 106, AGT- _11§, AGT-201, AGT-202 and AGT-203 incl ude aﬂti bodi es d .

i nhi bitor Fﬁ@egmgd@cmrg)@gb/mrggulmqg thgcgxpression and/or activity of these genes or their

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

energy metabolism, including carbohydrate and fat metabolism.

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

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



nmol ecul es may first need to be nodified to enable such nolecules to
penetrate cell nenbranes. Alternatively, viral agents nay be enployed to

i nt roducewg@enm®tioes el ements to nodul ate expressi on of AGIPTIGUAETIHL13,
AGT- 201, AGT-202 and AGT-203. In so far as AGI-106, AGTI-113, AGT-201,

AGT- 202 and AGT-203 acts in association wth other genes such as the ob
gene which encodes leptin, the therapeutic nolecules nmay target the WO

02/ 062994 PCT/ AU02/ 00109 -33 AGT-106, AGl; 113, AGT-201, AGT-202 and AGT- 203
and ob genes or their translation produCts. The present invention

contenpl ates, therefore, a nethod for nodul ati ng expression of one or nore
of AGT-106, AGT-113, AGI-201, AGI-202 and AGI-203 in a mammal, said. pethod
conpri si ng Ao & tA G 1 heARERI1 04 CT8F- andzAGRGP3 andl obnesnes 95 thyif rapstatsys
gene with pcﬁlfcfsective anount of a nodul ator of AGT-106, AGI-113, AGT-201,
AGT-202 ahdlor “AGT- 203 expression for a tinme and under conditions
sufficient to up-regulate or down-regul ate or otherw se nodul ate
expression_of AGI-106, AGI-113, AGI-201, AGI- 202.and -203. For_ exanpl e,
a nucleic :I@Pdl’“?fﬁllltééﬁ‘?“éloér?(?%@fnrﬂ’bat%‘lhei%%{e’ agaethogsfor "N‘é{"‘grﬁlﬁi ,exﬂéﬁs-l%%g d

AGT- 203 or a {i&Liofal by 0B 40aPl 0% ENeDEoAGTR02DGd ALTORSCRa hith@aR aRl |
to enhance the ability of that cell to produce AGT-106, AGT-113, AGTH- 201,

AGT- 202 ananefi®H @o®ristgnecetasting theA@FT106, AGETLIB1AGTAZ, AS1T-20mb 49 Ta4(

AGT- 203 antisense seguences such as i, go i.d I JH,r to
decrease t &1 W\E}Eiapé’gﬁ%f"il\feya%‘?unx@? a f‘i‘)‘éﬂla’&%‘ﬁquﬁé? '9h@1§§6%?¥%\%$ I, Z@t L gg"z%}
AGT- 203 nl,agM} %;7- 20D EXREssRIPREta @hne ARG URIIES Bdtlditi ot esubficiént a Niperephlateesr a
met hod of nodul ating activity of AGI-106, AGI-113, AGT-201, AGI-202 and

AG(1j'- I203_ in daw;mmgniat,e og tlaprivise ][mﬂulzé? ms}?l‘ﬁsﬁi?’gofadﬁfrﬁ@t dATnyl % d Gl wifrdmal  a
: _ ! ol
St 1. ent 28 ThAERdB7of ot PN Gpt Pyt (FEo L A0 Poo, TS0

AGT- 203 actdqr-byi, AGE 20la6€ UGT-DBY bea defivatvei diananlsg Mkedthsy b¢ irtroduced

chem cal entity and may al so be a derivative of AGI-_ 106, AGI- 113, AGT-20

1, AGT- 202 into a cell to enhance the ability of that cell to produce AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203, conversely, AGT-106, AGT-113, AGT-201, AGT-202 and AGT-
203 antisense sequences such as oligonucleotides may be introduced to decrease the

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

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

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

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



and AGT-203 or its ligand. Mdul ating | evels of AGI-106, AGI-113, AGT-201,
AGT- 202 and AGT-203 expression is inportant in the treatnent of a range of
condi t i orwOolR062996 obesity, anorexia, energy inbalance, dadcakhdaies)109

met abol i ¢ syndrone, dyslipidem a, hypertension, insulin resistance and
nmuscl e devel opnent conditions. It may al so be useful in the agricultural
industry to assist in the generation of |eaner animals, or where required,
nore obese animals. Accordingly, the neqgral contenpl ated by the present
invention includes but is not |imted to humans, prinmates, |ivestock
animals (e.g. pigs, sheep, cows, horses, donkeys), WD 02/062994 PCT/ AUO2

/00109 -34 | aboratory test animals (e.qg. m.ce, rats, inea pigs, hansters,
rabbits), CORFHMYIRStBRIMAS €8 (ngp%_raté{)@gr}eadag§ya@ﬁ@rscg‘aggggeaoﬁpz&aorhmlﬂn&,ss
(e.g. foxesg,,kahga i inaldl @rd r af g, 0885, A DaidAUBN,
pri mat e or%?'%'v%ggtg’ogﬁgz?\ﬂ“ﬂa&ﬁ@rg%?gﬁgiﬁr%ﬁg, @t }efmf)drg’egen i nilent?onﬁ)al 1

cont enpl at ps:fernellayseista lmneandppmatetoy linettock ansmsl. of  AGT- 106, AGT- 113,

AGT- 201, AGT-202 and/or AGT-203 anmino acid and nucleic acid nolecules in
addition to AGT-106, AGT-113, AGI-201, AGI-202 and/or AGT-203 agonistic

and ant agonicebidfghe ek Sprestne iVeatiSAtcohi tésome@mhﬁm%t]mghﬁmgceﬁwseof a
nmet hod of nodul at’i ng expression of AGI-106, AGI-113, AGI-201, AGTI-202

and/ or AGTALIB 106, AGTah#nAGEINH M3 andimphGEirdg ansine peid ay nwrdeipagidi o6,
AGT- 113, AGI-20 AGI5 202 d - hih j t of
an agent fgrEEHE 3%%8%%3‘&‘& @ghgggi%(%g'lgggg ?f:?’%!’ £ gﬁrugM ?dglg)t? S‘%gm °

down- r egul a%&ligrc Adharigbsisticigiise expressi on of AGI-106, AGI-113, AGI-201,
AGT- 202 and/ or AGT-203. For exanple, antisense sequences such as
ol i gonucl eotides may be utilized. Conversely, nucleic acid nol ecul es

her cof mayTbd et Srchlch Oailes, MRS o B of olnd PR h

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

be utilized.

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

specific functional activities.

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

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

mammal a proteinaceous or non-proteinaceous molecule which:



Anot her aspect of the present invention contenplates a nethod of nodul ating
activity of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGTI-203 in a

subj ect, weaiodosmphod conprising adm nistering to said sulpcectvoomogiul at i ng
effective anount of an agent for a tinme and under conditions sufficient to
i ncrease or decrease AGI-106, AGI-113, AGI- 201, AGI-202 and/or AGT-203
activity. Modul ation of said activity by the admnistration of an agent to
a manmmal can be achieved by one of sevefql techniques, including but in no
way |imted to introducing into said nmammal a proteinaceous or

non- pr ot ei naceous nol ecul e whi ch: WD 02/ 062994 PCT/ AU02/ 00109 -35- (i)

nodul at es pression of AGI-106 -11 - , - and/ or = 203;
(1) Tunct fhs. TG srBEEHrRS 4 AGEAGE TAGH T2A1, AGH- B8P at o
and/or AGT-203; (iii) functions as an agoni st of AGI-106, AGT-113,

AGT- 201, AGT-202 and/or AGI 203. The protei naceous nol ecul e ma>f be derived
from nat ur &) or furetionbanantantagenise of i AGTUONAGT-U$3,0AGT-Hlei AGTR02 and/or
foll owi ng, for %@ﬂ?bg nat ural product screening. Said non- proteinaceous
nol ecul e may be; r~-exanpl e, a nucleic acid nolecule or nay be derived
fromnatural sources, such as for exanple natural product screening or may
be chem cally synthesized. The present invention contenplates chem cal
anal ogs of (AGT- foBionGs m&oms}\eﬁ AST 1 0BG D023 oA T02010 A D392 apd/erddGT-
nol ecul es capab?g of acting as agonists or antagonists. Chem cal agonists
may not necessa |17"y be derived from AGT- 106, AGT-113, AGT-201, AGI-202
and/ or AGT-203 but may share certain conformational simlarities.
Al ternatively, chem cal agonists may be specifically designed to mmc¢c
certain pAy8PEIsIBIFCER ma%eﬁsmavé& enyeh Fom ratwahenreepmbipgnt sowseuRalvdISab| e
of bl ocki ng,...J nhihi Li rwi.s ent,i 6 -113,: - 201,
AGT- 202 an S(l)orIl W @Oggffr?%%%:%?rarngx%ﬁﬁ g’t %H?Qn ﬁd&‘%pbﬁ%ﬁ%%gba i
functi ons. pAn¢iageousineldcnlel maebedfopetamzt, a nucleic acid molecule or may be derived

from natural sources, such as for example natural product screening or may be chemically
synthesized. The present invention contemplates chemical analogs of AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 or small molecules capable of acting as agonists or
antagonists. Chemical agonists may not necessarily be derived from AGT-106, AGT-113,
AGT-201, AGT-202 and/or AGT-203 but may share certain conformational similarities.
Alternatively, chemical agonists may be specifically designed to mimic certain
physiochemical properties. Antagonists may be any compound capable of blocking,
inhibiting or otherwise preventing AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-
203 from carrying out their normal biological functions. Antagonists include monoclonal
antibodies and antisense nucleic acids which prevent transcription or translation of AGT-
106, AGT-113, AGT-201, AGT-202 and/or AGT-203 genes or mRNA in mammalian cells.
Modulation of expression may also be achieved utilizing antigens, RNA, ribosomes,

DNAzymes, RNA aptamers or antibodies.

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

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



anti bodi es and antisense nucleic acids which prevent transcription or
transl ation of AGI- 106, AGTI-113, AGT-201, AGT-202 and/or AGT-203 genes or
MRNA i n eioaloezam cel | s.  Modul ati on of expressi on nay al eThaoaohioeyved
utilizing antigens, RNA, ribosones, DNAzynes, RNA aptaners or anti bodi es.
The protei naceous or non-proteinaceous nol ecule may act either directly or
indirectly to nodul ate the expression of AGI-106, AGT-113, AGT-201,
AGT-202 and/or AGT-203 or the activity of AGT-106, AGI-113, AGT-201,

AGT- 202 and/ or AGTI-203. Said nolecule acts directly if it associates with
AGT- 106, AGT-113, AGI-201, AGI-202 and/or AGT-203 or AGI-106, AGT-113,
AGT- 201, AGIT-202 and/or AGI-203 to nodul ate expression or activity. Said
nol ecul e adGI-{ Rlid@Ee0Yy 461202 a8d/et &iled03wpt AGT-HRA, et@l-d 1 dt AT -3HahGT-

AGT- 1086, 2/ 062994.-RGT/ / 0010 ) - 204 _

AT 203 or Nanilig Ry R dthd ol Kihes Bitec D iddre i Tnddiu el fHeor

nmol ecul e e?i;hegsicdi be atlivityo bf I4GH-1 86t A GTHddudaITe20 1, ?eGTemprm&irMszw or

activity of AGT-106, AGI-113, AGT- AGT- 20 AGT- 203 GT- 106,

AT 115, AGEaa0. M g AktrRbl AGT 8 ks AP BTN, Moo Rt Bol T
resent in i 3 i: GAGhsl 2 - 01,

G- 202 aﬁ%ﬂﬁ%@%ﬂ%ﬂﬁﬁ&%@@%& F&%%e%“;ﬁgiﬂi%{bﬁ%- 357" 9%&%%51 %ﬁé%%ﬁ

AGT- 203 e20? emdioond 67-205t oviAGTAL06, AET -1 h3luAGTeR0bf A&Te28L add/cof AGT-203
regul atory steps. The.npl ecul es .which may be adm njstered to a mammal in
accor dancee\%?riag“‘“trh%r aﬁ?‘%‘@éﬁfﬂh‘? ngudionsy aﬁévag?g reﬁ}éfa I¥REBSt 0 a targeting
nmeans such as a nonocl onal anti body, which provides specific delivery of
these nolecules to the target cells. A further aspect of the present

i nventi on Tht amaecules whigh usay b adhimistereé e aonanmal a1 agcorlance withetherdrésanf

di sease condi tj.ons. For .ex I the present inyention i rti ar
usef ul bufnvieﬂ%l?'}b%f? i tfﬁ ﬁlﬂ%dﬁg aJ§r§e e PP S Pl @og?cﬁ%rgagaﬂég At iW(ll:1 _}/Ch
treat ment gfovadespécific dleb)XoRheseGhalbail@So e @ARE @Isi Mhal ance. Accordingly,
anot her aspect of the present invention relates to a nmethod of treating a
A further aspect of the present invention relates to the use of the invention in relation to
mammalian 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-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or
sufficient to modulate the activity of AGT-106, AGT-113, AGT-201, AGT-202 and/or
AGT-203.

In another aspect, the present invention relates to a method of treating a mammal suffering
from a disease condition characterized by one or more symptoms of obesity, anorexia,
diabetes or energy imbalance, said method comprising administering to said mammal an
effective amount of AGT-106, AGT-113, AGT-201, AGT-202 and/or AGT-203 or AGT-
106, AGT-113, AGT-201, AGT-202 and/or AGT-203.
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AGT- 106, ABHRIS 13, AGT-201, AGT-202 and/or AGI- 203 or AGI-106, AGT-113,
AGT- 201, AGT-202 and/or AGTI-203 or agents capable of nodulating the
expression or activity of said nolecules muy be co-adm nistered with one
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time difference of fromseconds, m nutes, hours or . ) .
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 and/or energy

imbalance.

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

and/or energy imbalance.



days between the adm nistration of the two types of nol ecul es. These
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A further aspect relates to agents for use in modulating AGT-106, AGT-113, AGT-201,
AGT-202 and/or AGT-203 activity or a derivative, homolog, analog, chemical equivalent

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 carriers and/or diluents. In another embodiment, the
composition comprises AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or a

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



AGT- 202 and/ or AGT-203 or derivative, honolog or anal og thereof or AGI-106,
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or an animal in need of therapeutic or pypphylactic treatment. Accordingly,
the present invention contenplates in one enbodi nent a conposition
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all such cagggﬂgg&s_of such a conposition are referred to as "active
conmponent s”. e conpositions of active conponents in a formsuitable for
i njectable use include sterile aqueous solutions (where mater sol ubl e) and
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microorganisms such as bacteria and fungi.

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

like), suitable mixtures thereof, and vegetable oils.

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

absorption, for example, aluminum monostearate and gelatin.

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

previously sterile-filtered solution thereof.



like), suitable m xtures thereof, and vegetable oils. The preventions of
the action of m croorgani sns can be brought about by various antibacterial
and anti fwogalenmgent s, for exanpl e, parabens, chl orobut an®CI/Aienalo9 sor bic
acid, thirnerosal and the like. In many cases, it will be preferable to
include isotonic agents, for exanple, sugars or sodium chloride. Prol onged
absorption of the injectable conpositions can be brought about by the use
in the conpositions of agents del ayi ng sorption, for exanple, alum num
nmonostearate and gelatin. Sterile injectable solutions are prepared by
incorporating the active conponents in the required anmount in the
appropriate solvent with optionally other ingredients, as required,

foll owed by sterilization by, for exanple, filter sterilization,

| adiat] ofy gl QEbelCOER SlGrIBR T 1 87008 il KL RPENGEISs! O

t he prepar StE‘I’I ' e solutions referre

prepar ati oAGT-20Y,28GAN2EY ynmgCHhﬁO:{ brehidige AT 106, negGlTeanlAq}ibzmhl AGT- gﬂzel d
a powder of the active ingredient plus any additi orﬁ;\I eS| red_i Igredl
from pr ev@@@;ﬁ@T@P%ﬁS?l@ﬁfq uigblypretsrigdithfy maRR besT2 $Bobd2 example

PCT/ AU02/ 0 , - nd
AGT- 106, A ﬁé‘ i ﬁgﬁ&ﬁg’ﬁ e agifilabl e Lty n°éfﬁ§ﬁaﬁ3g/§ﬂe‘$.gﬁe§§f{h§%3r?‘?13,
AGT- 201, AGTH# 204l gelatih 44pFulRO8r ittns®l be eompressed altbytalpetst excit eahyt eeipcomyrab
orally admnistere an inert dil uent ith an

Ssei 1 abl Evggihovih ke Pt T FopgrebbelnpEaistTiti ts tkd poasnd

gel atin capsil gy 1&611Jorrat9@36v1@196)&%'{9ﬁt§%ﬁ@chsbd“iﬁ) thA RIrBf 8F 1r%rest'131e W@letdEbuccal

incorporated” directly with the food of the diet. For oral therapeutlc
admi ni st r atabdets, tmehmctqapsﬂcsonﬁoumd sumylsmes,u swgpqaowafe@ﬂ and Hhexlkepi Byrhs

and used in the.form stible . tablets t abl t troches
capsul es, &PTRPFHS ons ﬂ@p@ﬁ%ﬁ%ﬁ%’s Sb?ﬂlgﬁgma ft l? (i%l‘hay “ﬁ’éghl? of getivg pripound.
conposi t i O%e%ifbeﬁfag@@f@ﬁd eospcshifvak dné @aéparamoag ma§ast cd&’eé?)bev’@hgﬁltan@fmay
active conpound ercentage of the Conposi tions and preparations ,

of course, Cb@VWﬂéd)emmwboébﬂ\ﬁ@ ﬁb@maoy o B theev glgbhofathe units The apeupf: Of80%
of the wel %httlveogongp%%n guch-ﬁ?&a&wﬁgzﬂ 195efu1 compositions is such that a suitable dosage

will be obtained. Preferred compositions or preparations according to the present invention
are prepared so that an oral dosage unit form contains between about 0.1 pg and 2000 mg

of active compound.

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

compound may be incorporated into sustained-release preparations and formulations.
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conposi ti OfRated; 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 material for the treatment of disease in living subjects having

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

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

said ingredients.

In general terms, effective amounts of AGT-106, AGT-113, AGT-201, AGT-202 and
AGT-203 will range from 0.01 ng/kg/body weight to above 10,000 mg/kg/body weight.
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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 monoclonal or polyclonal and may be selected from naturally occurring
antibodies to AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 or 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 derivatives 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.
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i nvention nwt}t?gr ﬁBﬁﬁ%‘}yorigFo%ﬁld%%ﬁ%rFBlnf& ‘ngie %ﬁ%’nﬁlg[s %G{{é‘éfg%%ﬁ ?ﬁ'%rﬁﬁ offieS.
natural |y q®gULdiibB8ies of this aspect of the present invention are particularly useful for

immunotherapy and may also be used as a diagnostic tool or as a means for purifying

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

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 supernatant 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 commercially available anti-immunoglobulin antibody. An
antibody as contemplated herein includes any antibody specific to any region of AGT-106,

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

Both polyclonal and monoclonal antibodies are obtainable by immunization with the

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



anti bodies to the AGI-106, AGI-113, AGI-201, AGI-202 and AGT-203 or may be
specifically raised to the AGI-106, AGI-113, AGI-201, AGTI-202 and AGT-203
or their woeeiogzavi ves. In the case of the latter, the AGTPLOG\UAGIL13,
AGT- 201, AGT-202 and AGTI-203 protein may need first to be associated with
a carrier nolecule. Alternatively, fragments of antibodies may be used
such as Fab fragnents. Furthernore, the present 1invention extends to
reconbi nant and synthetic anti bodies and, 40 antibody hybrids. A "synthetic
anti body" is considered herein to include fragnents and hybrids of

anti bodi es. The antibodies of this aspect of the present invention are
parti cul arlét useful for inmmunotherapy and nmay also be used as a diagnostic

tool or asobtaiminghkoth ypesafiseis arg Welldmorgpin thesputy Polyclompl sas3 areless pi§ d

AGT-203. F ©.1,SPeGl ti i cap ,bg; ¢V S8 d10%ith

AGT- 106, ACh B 3T SB8) oiGarPll bP TRl D 5 B dab@afiy BFhd Pl )
be i npor t asffectiveranexanpl AGTa)6a AGIahE3, AGT-20ty AGAF2P drolr AGEVv2613s onéntiREic106,
AGT- 113, AGT-201, AGI-202 and AGTI-203 in cel.l ~.extract..or other

bi ol ogi cal P@rrf%ﬁ%efeeﬁ olFTE ﬁ?&%gmi ,a%%a 759 Tsokelpz peCifia sr e pfthe
AGT- 203 magg, By iffia0RBARh: TRRNGuds ANKeHAR YhfbRHRCHaBhAA! by ks thethod are
Techni ques for the assays contenplated hérein are known in the art and

i ncl ude, f otilizsbienipl wrtualfynaiwi tyhe of smpypnozssay, HidySie generaly Igss Havouradebeseesse of
this invention to i.ncl ude any second anti bodi es (nonoclonal, polyclonal or
fragment s 8#%@9F%B%ﬁl§gﬁm%ﬁnf%%?€ ethocﬁlﬁte first nmentioned antibodies

di scussed above. Both the first and second anti bodies may be used in

detection assays or a first antibody may be used with a commercjially
avai | abl e Theiusd efmonediennl lantibaginsi ibaayimnpnoassay ihpariicelarly. orafermgs bacawserely ei n

i ncl udes a i1 bod ecific t .0 - -
AGT- 201, AGT- yatﬂa&%\ ° th%m "éc% rﬁg%@gﬁgn%ﬁqgﬁﬁ%ﬁé%ﬁgnoaﬁﬁgﬁﬁghi];ahse are
obt ai nabl e pkyarafio BF BgbriddmardllNirtes dor @oF0NEad antiiodly @roduetidn detived byt fisingi s

utilizable for inmunoassays. The nethods of WO 02/062994 PCT/ AU02/ Q0109 -44
an immortal cell line and lymphocytes sensitized against the immunogenic preparation can

be done by techniques which are well known to those who are skilled in the art. (See, for
example, Douillard and Hoffman, Basic Facts about Hybridomas, in Compendium of
Immunology Vol. 11, ed. by Schwartz, 1981; Kohler and Milstein, Nature 256: 495-499,
1975; Kohler and Milstein, European Journal of Immunology 6: 511-519, 1976).

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

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

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

regimum.

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

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



obtai ning both types of sera are well known in the art. Polyclonal sera are
| ess preferred but are relatively easily prepared by injection of a
sui t abl e Walamnat9esy aninmal with an effective anount of AGCTTIB82/086T- 113,
AGT- 201, AGT-202 and AGTI-203, or antigenic parts thereof, collecting serum
fromthe animal, and isolating specific sera by any of the known

i munoadsor bent techni ques. Although anti bodi es produced by this nethod are
utilizable in virtually any type of imuyoassay, they are generally |ess
favoured because of the potential heterogeneity of the product. The use of
nonocl onal antibodies in an i munoassay is particularly preferred because
of the ability to Froduce themin large quantities and the honngenek}g of
t he productwideriage pf dpmunedssny WFhMHqUssiase Avallable as| Gapeds segn birgrisEgnsRse U-S.

anti body p cijl b ARE j I | 4 olen
yrphocyt oerenE NbE T B A8 B A7l O Rl TREAR o Blise mPRIBN Bt sngle. )
t echni quessithasd tao-sitvvek |“skidorich’t asshysos thehmoracensdtitive egpasn as lweellaas in (8ee,

for exanple, Douillard and Hoffinan, si ¢ Facts, ahout rid S, |
Compend: UM itOR ARy Jinaing |assag, Thorecetia 2lso 1agude dushy Bmdieg of a

Mlstein, NatidLardipBdy ornf2?, 1975; Kohler and M| stein, European Journa
of | mmunol ogy 6:a@1-%19, aél%gG). Anot her aspect of the present invention

contenplates a nmethod for detecting AGI-106, AGTI-113, AGT-201, AGT-202 and
AGT- 203 or _a derjivative or honol og thereaf in a biological sanple from a
subj ect , sﬁﬁ‘b‘gﬁ‘ﬁ}f Rsjopde 8%??8?5231"% g}?fgﬁiq?ﬂga@aprg o‘éj%g aqssayg'a‘gg?lgm\fﬁrt?? an
anti body spggdtions of te AfdwikPbassAYIbchnigue HGH; dftllall AfeTmidhded fsl bdecondfddsedr

their antigenic derivatives or honplogs for a time and under conditions
suf fi ci ent byfthe peesemsnipyentiono Brisflin iraadypipdnforsard caskaly apapmlabediad|aagibodsh s
presence of the.comlex i.s i.ndicativ f th - 113,
Ao 201, Hesross SR Ehelid sulafiing s Sy BE B Ro My e ol e
sem - quant pp@idesholeRuled Alfier @i si@alile PeAPE dS itcubhtiord dvieh period @s itinye aufficieeto
conditions or to nonitor a therapeutic reﬁinunl The Fresence of A%%—lOG,
AGT- 113, Adfowdarmatign-goe atigodchod0eeyChd 13a8dmf 1 ohed-208 andteibet030f
ways such as, B, VESIGhA altisdlal'speitfth k! RATAOBCKEHT £, ABT-201, AGT-202 and

AGT-203, labelled with a reporter molecule capable of producing a detectable signal, is

then added and incubated, allowing time sufficient for the formation of another complex of
antibody-AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203-labelled antibody. Any
unreacted material is washed away, and the presence of AGT-106, AGT-113, AGT-201,
AGT-202 and AGT-203 is determined by observation of a signal produced by the reporter
molecule. The results may either be qualitative, by simple observation of the visible signal,
or may be quantitated by comparing with a control sample containing known amounts of
hapten. Variations on the forward assay include a simultaneous assay, in which both
sample and labelled antibody are added simultaneously to the bound antibody. These
techniques are well known to those skilled in the art, including any minor variations as will
be readily apparent. In accordance with the present invention, the sample is one which
might contain AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 including cell
extract, tissue biopsy or possibly serum, saliva, mucosal secretions, lymph, tissue fluid and
respiratory fluid. The sample is, therefore, generally a biological sample comprising
biological fluid but also extends to fermentation fluid and supernatant fluid such as from a

cell culture.



WO 02/ 062994 PCT/ AU02/ 00109 -45 wi de range of imunoassay techniques are
avai l abl e as can be seen by reference to U.S. Patent Nos. 4,016, 043,
4,424, 279wWervd/0629848, 653. These, of course, includes both cmglu2/06i09e and
two-site or "sandwi ch" assays of the non-conpetitive types, as well as in
the traditional conpetitive binding assays. These assays al so incl ude
direct binding of a labelled antibody to a target. Sandwi ch assays are
anong the nost useful and commonly used gssays. A nunber of wvariations of
t he sandw ch assay technique exist, and all are intended to be enconpassed
by the present invention. Briefly, in a typical forward assay, an

unl abel l ed _antibody is_ inmobiljzed on a solid substrate and the sanple to

be tested Bhesed surface iciyntcally glass or 3 PRIYMSH Ihmes! commenly Assdspolymers;femg o
period of | ti : i fetdol gl - 4.0 {eON
b e anti SO SRurS ey i IIOE bbb ;RIS Elidsor BplIenTaie)
second ant sdlot yumpetsirthay be antthe f&GT -of G6hesAGFads,l 8jscAGT -1R1010p1ACST -02 Gy aottier
AGT- 203, labelled with ar rter .nol ecul e bl e of producin .

et cot abl ¢ Ssrantalle Porobfiiaadh BRETORSE AT P GE BN fear bt B
for the fo ' ' liaki ' A h Hyl 4sorbing,
AGT- 201, AL b3 S Rl G8fise ORI Lking R ooy, Dfiiny CloplyfeTny Mkorbing. |
washed awathe prigmehantibody emoplesfis nashed(s proyp@rativn Jor heTest GampleAGT-R2gRoEef

AGT-203 is _determ ned .b bservaijon of a.signal produced by t report.er
mol ecul e. ﬁ*}‘?esa‘r’né’g% °teb§ tﬁ%@f@ﬁﬁ%a?fds@ toq@’ﬁlsf){“if’ﬁ%f ,CO%?P‘n’%(i I"éc%ﬁtfg??/ra% G
the vi si bl ef Gh@Nafficie! (e FRY-40emit@ddt dricve R f &I abhvedien) dhdaindensiiable

sanpl e contai ni ng known anounts of hapten. Variations on the forward assay

include a sonditionsneedroas segm teMPSIATLE bt 33mpicealior bindied PEanyREhBdy
are added sl A0GONSISG) SARGROHAInABLEREBYiod HESSibh Y M AHRIiE phadt !
iTledl ; udi ng” any w |

known to tRoSé s n’'t'he ar I'nc m nor variations a

be readilyiswasheénhd dtisd asd aicibated withtdselcbad pritébodntspedifie fisri Oportibhef AGP! e
is one which mght contain AGI-106, AGI-113, AGI-201, AGI-202 and AGT-203
i ncl udi ng 86 AG&xUﬁa&Cﬁth%’sﬁgTb?Q?pél}d 8GT84% Hheysecend aptibody; 1§ dinked do ga|
secretions replo)‘t@ipnroléchES\Uﬁicfl liyhgba@d%ndicate the binding of the second antibody to AGT-

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

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

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

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

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

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

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



respiratory fluid. The sanple is, therefore, generally a biological sanple
conprising biological fluid but also extends to fernmentation fluid and
super nat awD okloed9gt such as froma cell culture. WO 02/ 062924/ARCTHM002/ 00109
-46 The solid surface is typically glass or a polyner, the nost comonly
used pol yners being cellulose, polyacrylam de, nylon, polystyrene,

pol yvinyl chloride or polypropylene. The solid supports nmay be in the form
of tubes, beads, discs of microplates, of7any other surface suitable for
conductlng an i mmunoassay. The binding processes are well-known in the art
and generally consist of cross-linking covalently binding or physically

adsorbin t b h ti f th
Cest samp) & Wi vERstY Gogiibrent CRRMEHHET oo trs S BLOBHeT SRURBHDHAdEIES Mo
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2-40 m nutes or overnig nore conveni ent) and under su
condi tions B{galagtosfdammd)dkahrmmmaﬂase, troongsb athe7 The tsobmamwo lble ngedh oy 1hf

any subuni in the anti n i ncubat erl od,, the
ot oy s s bR B pryhe i FoheraRt bhedoioh e PrdiSiiot iheRh uiBa S Y e
second antj ofABE |k gmb 06f @ RBESLAHIE c@fouﬁ@ﬁan%eoaaxaﬁﬁfesléﬁ,su%'fe 2AZymes
AGT- 202 and AGT-203. The second antibody is |inked to a reporter nolecul e

which is ug@wd@oalkﬁmecm%pm@ebqnddnglénset Heisselew massble i thouypley fheregenys,

AGT- 113, AGI[)SE %tes v'ehqrﬁ ?%?d ecuéglénggg maﬁlef ﬁ{aﬂﬁl Xﬁro%{ggﬁ) g sﬁ%\fﬁh%%%ted
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exposi ng t hleouemlauldaz@d the e@Bime- Iabslmcaﬂ‘tﬂb@dﬁm a@mxyto/\thlecﬁrstramlbmyrt&ptenot
be labelled with a reporter nolecul e. Depending on the anmount of target

and the st FERBiEK élrlowe éo rkaprbr gk thep) @6u¢"ée§| gﬁaaqmt i§ wathed 2ERged SPIOBe
det ect abl en@x%lq ?ﬁl% R&Ha{en& rhld i Rfen AdtfelMB0Ne @h@%m% ém%aay ﬁm@@&ond

| abel l ed a Ic to t e first anti body i Xpose
target-fi r afitibaxdiyi ”Dlmjwbstmp IveH réazt mmqrthaemmxgaelirﬂa‘ed s theasebmﬂlbamlb@dy,cgldmg a

antibody tertjary .co i s detected by the si naI emtted

by the. 3 ep BTN BEUPETA By MR S e e R Biecy usul prcH op P OB EEEY

speci fi cat {Pgive b idifiion 3f fR a?ﬁd{l'n?oi"ﬁﬁp@éh whi¥h 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 reporter molecules, such as radioisotope, chemiluminescent or

bioluminescent molecules, may also be employed.

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

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



its chem cal nature, provides an analytically identifiable signal which
allows the detection of antigen-bound anti body. Detection nmay be either
qual it atiwe oewexygant i tati ve. The nost commonly used repoPCerAuwbeonl es in
this type of assay are either enzynes, fluorophores or radionuclide

contai ning nol ecules (i.e. radioisotopes) and chem | um nescent nol ecul es.
In the case of an enzyne i nmunoassay, an enzyne is conjugated to the second
anti body, generally by neans of glutargﬁgghyde or periodate. As will be
readily recogni zed, however, WD 02/062994 PCT/ AU02/ 00109 -47 a wi de variety
of different conjugation techniques exist, which are readily available to
the skilled artisan. Commonly used enzynes include horseradi sh peroxi dase,
gl ucose oxi dase, B-gal actosidase and al kal i ne phosphat ase, anbngst ot hers.
The substr gt ] ikl o URPETGS | en
for the prghgg?%‘ﬁ?ﬁﬁgiﬁgﬁéﬁon?§@§’E@ﬁﬁﬁé‘&gﬁgﬁégggﬁ ?ﬁ% enz§ﬁ%fmgfbg§

det ect abl e AGT-2, A aAGRand=AET08 or HGEUD6,NGE- 3z ME5201, AGTA62 ahd AGThe
phosphat as nd per.oxidase. It is also possible to enploy fluorogenic
substrates?ogﬂ}%ﬁo?W@VﬂwﬁhP@BBPBE%ent product rather than the chronpgenic
substrates noted above. In all cases, the enzyne-|abelled antibody is
added to the first antibody hapten conplex, allowed to bind, and then the
excess readéaprdasentimeintidn ifatheraleserihgdibyrihe todlowangmonglimimgdiiamples at e
substrate is then added to the conpl ex of antibody-antigen- antibody. The
substrate will react with the enzyne Iinked to the second antibody, giving
a qualitative visual signal, which may be further quantitated, usually
spectrophotonetrically, to give an indication of the amount of hapten

whi ch was present in the sanple. A "reporter nolecule” also extends to use
of cell agglutination or inhibition of agglutination such as red blood
cells on |latex beads, and the like. Alternately, fluorescent conpounds,
such as fluorecein and rhodam ne, nay be chemically coupled to antibodies
wi thout altering their binding capacity. Wen activated by illum nation
with light of a particular wavel ength, the fluorochrone-|abelled anti body
adsorbs the light energy, inducing a state to excitability in the nol ecule,
fol |l oned by



em ssion of the light at a characteristic colour visually detectable with a
| ight mcroscope. As in the EIA the fluorescent |abelled antibody is

al | oned twolRie9o the first anti body- hapten conpl ex. AfPemr/Ataghorog of f

t he unbound reagent, the remaining tertiary conplex is then exposed to the
i ght of the appropriate wavel ength the fluorescence observed indicates

the presence of the hapten of interest. |nmunofl uorescene and El A

techni ques are both very well establishﬁp_in the art and are particularly
preferred for the present nmethod. However, other reporter nol ecules, such
as radi oi sotope, chem | um nescent or biolum nescent nol ecules, may al so be
enpl oyed. The present invention also _contenpl ates genetic assays such as

i nvol ving PCR analysis to detect Acﬁxééé?EﬁGT-113, AGT- 201, AGT-202 and

AGT- 203 or their derivatives. 2/ 00109 -48 The assays of
the present invention may al so%?@@%%%gs%}@n AGT- 106, AGT-113,

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

203 in association with ob or leptin. The present . invention (s further
descri bed ByPiarunarars) he ol s imaipiaigd E&ﬁﬁﬂqné _m‘mlkyzm&m;s, Geelong,

PCT/ AU02/ 0Q408yi3 4ﬁu§é§thfp‘%§1aé}eﬁ§%érﬁmv@§u§%sm 1iGAARWY 6 B RRBREAA PRI

colony is maintdine sity, Waurn Ponds, Geelong, Victoria,
Austral i a \bbiutdrigechome edhimglspai reednedl ab douri wedkamfaagdi amd ifstainedeome daetdof

standard | aboratory chow Ani mals.ar aped at four we of. .age, apd
sust ai ned &¥" rgilél?‘%ﬂ)tpry \é\iﬂ%gjﬁoﬂﬂ Ws}ﬁ‘gbﬁ%\é?"g?{)e‘&eﬁ%“faﬁ Mﬁ?ﬁﬁmﬁ% g? A’eﬁgrrngy
was derivedabhbRlrhtand 039 frbRMrofef %A PEkHREM2 AU AR Rhid{a® fre housed
(Barastoc, Pakenham Australia). Animals are housed in a humdity and

t enper at ur & edwtmidity end tempergtaz con@plled rdpna QR+1P M ovith kilght2-keurdight-yatke.

cycle.

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

hyperglycemic and hyperinsulinemia.

EXAMPLE 2

Experimental animals

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



G oup A animals are | ean, nornoglycem c and nornoi nsulinemc, group B
animal s are obese, nornoglycem ¢ and hyperinsulinemc, and group C ani mal s
are obesewoO obypempgl ycem ¢ and hyperinsul i nem a. EXAMPLE 2 PETpdn2ieu0? al
animals At 18 weeks of age the aninmals were wei ghed and bl ood col | ected
fromthe tail veinin the fed state. The animals were sacrificed and the
ti ssues i medi ately renoved, weighed, frozen in liquid nitrogen and stored
at -80C. Percent body fat was estimated fyomthe conbined weight of
nmesenteric, suprascapular, perirenal, epididymal and intranmuscular (from
bet ween the heads of gastrocnem us) fat pads expressed as a percentage of
total body weight. Aninals were classified into groups A B or C based on
their blood glucose and insulin conEXMMBEEGhs. The cutof f val ues for
hyper gl ycem a and hyperinsul i nem a ; L and 150 U n
respectively. The fasted ani mals méﬁgﬁ&gﬂgﬁe %id bled in the fed state
then fasted for 24 hours, before being weighed and bl ed agai n before
sacrifice. WD 02/062994 PCT/ AU02/ 00109 -50 EXAMPLE 3 Anal ytical nethods
Vol & bl ood e SRR BSOS EWE, MEASH I ERBIS] HSE R aRA el Ho0SG PR SE
anal yser (M3dal 2727 veloW ®prirkd Ietfurhéhed, " OFBN Pasnid dinsubth a86Rehtbitidhs Nwere
concentrations were determ ned using a double antibody solid phase '

r adi oi nmundetssmiped Risanges afvhbleKasibodPrratideptiase Dhdigmusenaassay SRbddespph, BXANPLE
4 RNA extr%gtion. d reﬁerge transcription RNA was extracted fromtissues
usi ng Tri z&PRAPACRLREMRHEY S§i°8¥)- Rockvi I e, MD) according to

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

by spectrophotonetry at 260 nm (Becknan I nstruments, Fullerton, CA) and 2 g
EXAMPLE 4

RNA extraction and reverse transcription

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

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

EXAMPLE 5

Statistical analysis

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

P<0.05.



el ectrophoresed through a 1% w v gl yoxal agarose gel (Anbion, Austin, TX)
to check the integrity. The RNA was then reverse transcribed usi ng AW
reverse twangoeidpt ase with oligo(dT) primers (Pronega, Mrdirsan/ovioy .
EXAMPLE 5 Statistical analysis All data 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
between groups, and t-tests were used whgre appropriate. A 2-tailed Pearson
correlation was perforned to anal yse relationshi ps between gene expression
and phenotypes. Bl ood glucose and plasma insulin concentrations were |og
transforned prior to analysis to approxinmate a normal distribution.

Di fferences were considered signifi CEWPLEF&O. 05. WD 02/ 062994

PCT/ AU02/ 00109 -51 EXAMPLE 6 Di f j. al DI PCR RNA was extracted
fromtissues using TriZol (Life ?2@%%%+@£'«@gﬁpkg?kw |1e, MD) and

DNase-treated (Life Technol ogi es), phenol: chloroform (4:1) extracted and
et hanol precipitated. RNA was quantitated hy spectrophotonetr. 60 nm
(Beckman  RAG} Pratesii@ctef JrQm Msgies WS ?éﬂéolzagfeeﬁls@tnpgw‘ér g@é ‘ﬁﬁra&géhm’éi 1%
w v gl yoxaip\ggatRsed %eﬁ"e (”f&JHh&Bgieﬁ‘,st Heﬂol:&?@rof&rﬁ{@ﬂ} ER@aciddt e8I tethandine

RNA was then reverse anscr1 bed Sing Superscrip reverse
transcri pt pseipitatede RN¥Ahnehogivasiitawidt hyarspentropbiototretyy( @l) 26 r ime (Beckman

Differential display PCR per.f.ormed on hypothal am c G S | es from

obese and ?@&ngﬁnﬁﬂﬁv@m@diﬁ% ﬁgecggwoi%ﬁagg?flﬁlﬂ A ’ét:gvéﬁ‘@%@m“

RNAI mage mBNAAfhibheAs&Id, q*xg%%%aa/th%ylﬁ@m}( GRB HUA 81 asCBER 6@k deOtanscribed

Nashvill e, “Tennessee). The PCR products were separated on a 6% w Vv

pol yacryl amside Syperscaptdlldichénse dransaiptase kpiecEesbrolopien withgensheredvlige(dT)

visuali Zedppl ersy &ﬁ%fet%gtiatllh(‘fisﬂerl}ll ?’%Rgvevlas tpgrfg)(r_rrqe yorlc h{lpnc])thacl:grpﬁjc' gﬁf‘lg Pa%})qés from
obese and lean Psammomys obesus in the fed and fasted state using an RNAimage mRNA
Differential Display System (GenHunter Corporation, Nashville, Tennessee). The PCR
products were separated on a 6% w/v polyacrylamide gel, and differentially expressed
PCR fragments were visualized by exposing the dried gel to x-ray film. Candidate bands
were excised from the gel and reamplified by PCR using the appropriate primer
combination. Sequencing reactions were carried out using ABI PRISM Big-Dye terminator
cycle sequencing ready reaction kits and analyzed on an ABI 373A DNA sequencer. Gene

database searches were performed at the National Centre for Biotechnology Information

using the BLAST network service.

EXAMPLE 7

Macroarray

RNA was extracted from tissues using TriZol (Life Technologies, Rockville, MD) and
DNase-treated (Life Technologies), phenol: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



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 twom2mei994 cycl e sequenci ng ready reaction kits aad/Aanaloywed on an
ABlI 373A DNA sequencer. Cene database searches were perforned at the

Nati onal Centre for Biotechnology Information using the BLAST network
service. EXAMPLE 7 Macroarray RNA was extracted fromtissues using Tri Zol
(Life Technol ogies, Rockville, M) and se-treated (Life Technol ogi es),
phenol : chl orof orm (4: 1) extracted and etfianol precipitated. RNA was
gquantitated by spectrophotonetry at 260 rim (Beckman Instrunents,
Ful l erton, CA) and 2 gg el ectrophoresed through a 1% w v gl yoxal agarose
gel (Anbi oBeneAWas iguantited tusingna dhosphorimager and womparsd eesirg\Rabsiays s8ftyate
each of th s were | abeled with 33P d-ATP, and hybridiszd to
human GF 2 ﬁ%é#g¥§%éﬂgﬁicroarray filters (Research CGenetics). The nenbrane
was spotted with a total of 5184 genes, including known genes and
expressed sequence tags. The level of_ binding to each WD 02/ 062994

PCT/ AU02/ 00109 -52 gene was quantité@gﬂmﬁgLﬁgia phosphori nager and conpared
usi ng Pat hways software (Research Gengdygps- EXAMPLE 8 AGT-106 AGT-106 was
identified as being differentially expressed using the technique of
differential display PCR in the hypothal anus of the Israeli Sand Rat (ISR

and expressi f AGI- 106 was higher_ in f conpared to fasted Sand rats.
and SXBr oSl o 00 AT 0" AN EpL ot SOMRELAT.AR,' A" RS 0P
5" - CAATCACHIET dntibAGYHIAPNPERT (aTthd hyporksdambk Bthe Iiddaeli Sand Rat (ISR) and expression

of AGT-106 was higher in fed compared to fasted Sand rats.

Primers used were:-

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

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

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

NTTTGNTGNCCNGCTGTGTGTGTTAGAAGAAAACAGAAAAGGAAAGAAAAACAATCACCGC
TTTTAAGATAGTTTGTATCAGCTTAGATTTCATCATGACTGTTTTACATACTGGAATTTAT
AAATTGTAAGTTATCATTTTCCAATGCGAGCCCTTTTTAATGCTTTTTAAAACTTGTGAAT
AAAATTGATACTCCTT ([SEQ ID NO:1].

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

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

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



Reverse prinmer: 5'-AGCATTAAAAAGGCCTCGCA-3' [SEQ ID NO 13 ] The parti al
nucl eoti de sequence of Psammobnys obesus AGI-106 cDNA is as foll ows:
NTTTGNTONEONGEAAGT GTGT TAGAAGAAAACAGAAAAGGAAAGAAAAACAAT CACCEA U02/00109
TTTTAAGATAGT TTGTATCAGCTTAGATTTCATCATGACTGTI TTTACATACTGGAATTTAT

AAATTGTAAGT TATCATTTTCCAATGCGAGCCCTTTTTAATGCTTTTTAAAACTTGTGAAT
AAAATTGATACTCCTT [SEQ I D NO 1] . Blast analysis reveal ed sequence honol ogy
between the AGT-106 cDNA sequence and mngyine TROY nRNA. TROY is a newy
identified nenber of the Tumour Necrosis Factor Receptor Superfamly
(Kojima et al., J. Bi ol . Chem 275(27): 20742-20747, 2000). Nucl eoti de

sequence honol o | SR TROY th 85%
AG?’ 106 ex ﬁ‘ﬂl&a&ﬁg %SGSBB% ﬂ%‘&g’\é\ﬁﬂra\?ﬁ t t?‘éi%‘?tﬁ‘g@milcn e’F&rl i %%g{ﬁg (%g'Fifur es
1, 2). The, ol hfa sué@éss@)@é%n i@ Ghd ﬁdgfa@éleugggfsﬁﬁg 9agﬂsr€gd1a§&n%hﬁelgeﬁ %

vvith an approxwratey % reduction in expression w th fasting.

Thi s dr anatliese animxisct i on i n AGI- 106 expression with fasting was not evident
in group B and C aninmals, and the fed aninmals in both of these obese
groups were simlar to the fasted group A WD 02/ 062994 PCT/ AU0O2/ 00109 -53

ani mal s. Ti}ﬁ&%sﬁ@w' 3 Si SeRNRAs élakshshipatval Rt hahadiuGteaXpiteesi @ Qhar¥eTm106
in obese aninmals remains suppressed even in the fed state, suggesting a

dysr egul at bodyvegightreifist ther?d-hoyr fetShé@éta dailyiegight) pd &Gl 9616131}3 exprespigni fheant

rel ati onshj deno bet ween. t he chan y t ter
the 24- houwg \A@’tﬁar(lﬂ%%guﬁogivéﬁb ?tgﬁdre h‘B% g%ngeeclalec%l gg%ﬁo\r,\\qungﬂ ngf
hypot hal amysmbined U gen3animAlstWigs Gbpdrited int6 || &ni @idsdbiePe, WAS asseeiativd disappdared
animal s were conbined, when animals were separated into | ean and obese,

the associ &t herican apapple4Figtire 4)n butrssrengthenesrin the ebeseiggins (igurepdk There was
strengt henggl rﬁﬁ 1511;5 Cp ﬁgﬁaﬁefg g{}gBﬁlafaﬁhQ%@r 51 6 e %s 10¥1V|a§h1d & cula%n t %199(?&'3' &

bet ween hypot Xpression an ucos I'nsulin
concent r at imr3G8n 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 their hypothalamus



Thi s denonstrates, therefor, a novel role for Troy (AGI-106), a nenber of
the Tunor Necrosin Factor Receptor Superfamly (TNFRSF) in the regul ation
of energywotie®at i on and bodywei ght in response to fastiPog/Aunzoaodents. As
AGT-106 is a receptor in the hypothalanus, a key site within the brain for
the regul ati on of bodywei ght and energy balance, this regul ation may

i nvol ve downstream transcriptional regulation of genes involved in
honeost asi s via the NF- KB pat hway, or ot€ r as yet unidentified pathways.
Alternatively, this regulation may involve the action of circulating
messenger s/ nol ecul es feeding back information to the hypothal anus on the
state of energy balance within the body. EXAMPLE 9 AGT-113 AGI-113 was

di scover edthasigieumBf(peesenimpaired igtysoss, todgiant) anigpwredndegronp hanimalsr(@skda &t

Do oo R s ey e o e

and showed that group A animals, in both the fed and fasted state, have a
much | ower expression | evel of this gene in their hypothal anus 02/.062994
PCT/ AU02/ 0Bt feslistatea ypetbelgmes (6telel spifp S¥RIEHIQ) Geradated ovidh &\4% Wbkl s

and group i fxed PR ; s R is A
Fast v O r SOl pdtefrt Ho35 P VR EE T eal flaSe, iRath B4R
expressi on(Edr028, igarew7€Ch bodie Wastgdt stat¢,p uPp@bdlambe glGE /7A) genpeexpaessionody
fat (p=0.002, Figure 7 and pl asma i in lLevels (p=0.026, Figure 70).
In the fasf%"ﬂelétﬁgf’vét?‘ h@%&@maﬁ@ﬁ%ﬁ’@%@&@ expression correlated wth
body wei ght only (p=0.002, Figure 7D). CGene expression in each cDNA sanpl e

was quantitated using Tagman PCR technology on an ABlI Prism 7700 sequence
det ector, (OREe xpbisen iBicasly sDNAssantpds wes q@intijatedosging TaysaroBERIteehnelogy wsed

as an endoggngﬂf Ipn%pr} rﬁbOts%qlslén%ngétgcitgre (]F’]QeAgﬂPe'ﬁnhioosg/st%rgglﬁ F%(sjtgF cbity, CA).

Cyclophilin was used as an endogenous control to standardise the amount of cDNA added

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

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

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

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

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



PCR conditi ons were 50C for
of 95C for 15 sec and 60C for

to a reaction.
by 40 cycles
i n dupli cape2/062994 AGT-

2 mn, 95C for 10 mn fol |l owed

1 mn. Al sanples were assayed
201 (Exanple 10), AGTI-203 (Exanpl e PCI)A1@R200109
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 (PE Applied Biosystens). For AGI-202,
AGT-106 (Troy) and AGI-113, no probe vvassysed, 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 be altered in the obese, diabetic or fasted state. Priners used
Were as follows: AGT-113: Forward primer: 5-CATGATGCCAGCCACCTG 3" [SEQ ID

171 oycl ophie Pvelia e O ARG st i hetes 23 ' o 1 o

NO : 18] Reverse primer: 5'-CCA GIG CTC AGA GCA CGA AA-3' [SEQ ID NO 19]

Pr obe: 5' C TCC TTC GAG CIG TT1T GC-3' N%ZZOEiﬁ

02/ 062994 55 %ﬁ?@@gﬁ@ %ﬂ%ﬁ?ﬁ?ﬁﬁ@%ﬁ%@@ﬁiﬁ P dianid

nucl eoti de sequ An@XPecaanACA: TAATTAATAAAAAAAAAAA [SEQ ID
TTTCATAGCTGGCAT GGCAAACTGT CTTACCTGACTCCTTTCA
AAATCAAGATATTTTGAGAATAGFCFATATTCFGATGF(J| TTAATTTACTTTGGGAAGAAA
CTCCTTGCTTAAGTCTAAAATGGAAAACATTTTTTAATTAATAAAAAAAAAAA [SEQ ID NO 2]. This

sequence hdhisseqecrtoins sgye h8hMdgy (i gyonmlegy 6¢ermbchediditides))to thunfanrmone

clone RP1 f{-P% ?-%%%? 1 3((%%3252% ac%ggs?osnsrllu?n er %%%%0%30080 70).

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. 4GT-113 may

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

EXAMPLE 10
AGT-201

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

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

AGT-201

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

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

[SEQ ID NO:11]

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

CTTTAAGATT
AGACTATGGT
TCAAAGAGGN
AACCCAGTCC
GCTAAAGGGG

GGGANTNCGA
NCCAAGCTGA
CTACCCAGTG
CATACAGTGG
CAGGGGGTCT

TGATCTCTTG
ACATGGAGCT
TTNTACCTCT
GGCAGTTAAG
ACCTAGGCAT

GTGGCAGAGG
NAGTNAAAAG
TCCGAGACGG
GTTGGAGCCA
GCCTGGTTGC

TGGGAATCTC
TNCAAGCTGG
GGACTTTGAG
TCCAGCGCTG
CTGCCTGCNT



The gene expression patterns strongly suggest that AGI-113 plays a role in
body wei ght regulation and energy honeostasis through its actions in the
hypot hal awn22/0668%4 113 nay al so be involved in insulin's a&ctiAamo0109nsul i n
resi stance in the hypot hal anus. EXAMPLE 10 AGT-201 AGT-201 was determ ned

to be differentially expressed in Psamonys obesus by nenbrane-based

m croarray (macroarray) analysis of the hypothal amus. Priners used were as
foll ows: AGI-201 Forward priner: 5'- TGCCTGGITGCCTG 3" [SEQ ID NGO 9]

Reverse priner: 5'-TTTCAAGATGGCCTGGOG 3'"[SEQ ID NO 10]  Probe:

5' - CCCTGGCAGGTGAGITCATCAAGEC-3' [SEQ I D NGO 11] The partial nucl eotide

sequence of Psammpnys obesus AGT- 201 I.s. as_fol Ip AOTGT  AGAGGCCCGC
CTTTAAGAT TGGGANTINC BAMEITGeTe  TGARGGAGAC
AGACTATGGTNCCAA( A\ AMGCTG

TCAAAGAGGNCTA GFGHTNTACCTCT TCCGAGACGGGGACT TTGAG

AACCCAGT CCCATACAGT GGGGECAGT TAAGGT TGGAGCCATCCAGCGCTG
GCTAAAGGCCLALEHGED h esHTReEGCAT GCCTGGT TGCCTGCCTGCENT WO 02/ 062994

PCT/ AU02/ 00109 -56 ACGATGCCCT GGCAGGTGAG TTCATCAAGG CCTCCAGTGI AGAGGCCCGC
CAGGCCATCT TGAAAAAGGEG GCAGGAAGEC CTCTCTGGIG TGAAGGAGAC TGNGAATAAG [SEQ I D

NO: 31 O L f
o9 mgﬁéh. g Pkcﬁ%brﬂfﬁﬂb%@ﬁé XE1826f séqﬂ@nd:)%ﬁm@&% i (88% Xg 2&%{)

sequence s sequence honol ogy wth human AGT-
and t he r atvithdrmang) GEr20298§°89X94MD) 26dhe ratbbnRAdg, IFspXh(BRPo,tYd 0B8é4). ocat ed on
chronmosone 12 and has been mapped to the interval

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

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

hypothalamic AGT-201 expression in diabetic group C animals.

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

compared to the fed animals (Figure 9).

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

glucose or insulin concentration in the fed or fasted state.

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

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



D12S78- D12S79 (12921-22). 2 animal QTLs are located in the vicinity of
AGT- 201, sbw and Weightl (Chagnon et al., Obes Res. 8(1): 89-117, 2000).
Acr oss t hwotokwe®ogr oups of ani mals, hypot hal am ¢ AGT- 201 @xXpraAa®3oomn9 was
decreased with fasting significantly in group A and B aninmals (Figure 8)
however there was no reduction of expression with fasting in group C

ani mal s. These results suggest a dysregulation of hypothal am c AGT-201
expression in diabetic group C aninals._dpere was significantly |ower
hypot hal am ¢ AGT- 201 expression in the fasted animals conpared to the fed
animals (Figure 9). AGI-201 gene expression in the hypothal anus did not
correlate with body weight, bl ood |l ucose or insulin concentration in the
fed or fasted state. These results g@%@@@EL%JFoIe for AGI-201 in the
central response to fasting and energy gRogeostasi s, possibly by altering
the protein expression, retention, retrieval or folding of secretory
proteins exiting the endoplasmc reticulum In addition, these results

suggest that rol e, of AGI-201 in.this.regulation nay.be.altered in the
di abetic s?ﬁ%tz{)]ﬁeW%ydet?rﬂlé‘?ﬁdi f%?/l By qlh?‘fn[j%lﬁg eé‘greés%ot“énﬁealhy?%{ﬁﬂgwu? o?ft t he
devel oprrenyasg,;,mg;ngpgggsgsgj;gﬁgﬂggﬂg)sanaV%}iQZI 062994 PCT/ AU02/ 00109 -57 EXAMPLE
11 AGT-202 AGT-202 was determned to be differentially expressed in the
hypot hal anus of Psanmonys obesus by nmacroarray anal ysis. Primers used were
as folloms'.AGT-20§: Foryﬁrd primer: 5'-CTGCAAAACGCCCATTCG 3' [SEQ ID

NO: 14]  RevEPEE BFF MsFe 2509 T AGTCTORCTORCAGTAGE 3 [SEQ I D NO 15] A
portion of the Psammonys obesus AGI-202 sequence was obtained in order to
design prinmers for gene expression studies.

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

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

primers for gene expression studies.

CCGGAGAGATCATGCACGCCCTCAAGATGACCTGGCACGTGCACTGNTTCACTTGTGCTGC
CTGCAAAACGCCCATTCGCAACCGAGCGTTCTATATGGAGGAAGGGGCACCCTACTGCNAG
CGAGACTATGAGAAGATGTTTGGCACAAAGTGCCGAGGCTGNGACTTCAAGATTGATGCTG
GAGACCGCTTCCTGGAAGCGCTG [SEQ ID NO:4].

Analysis of the Psammomys obesus AGT-202 sequence (154 nucleotides) showed high
sequence homology with human AGT-202 (88%, 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



CCGGAGAGATCATGCACGCCCTCAAGATGACCTGECACGTGCACTGNTTCACTTGTGCTGC
CTGCAAAACGCCCAT TCGCAACCGAGCGT TCTATAT GGAGGAAGGGEGCACCCTACTGCNAG

CGAGACT ATVEOGAAEATHGT TTGCCACAAAGT GCCCGAGGCTGNGACT TCAAGAT TGAT BCT@AU02/00109
GAGACCCCTTCCTGGAAGCCCTG [ SEQ ID NO 4] . Anal ysis of the Psammonys obesus
AGT- 202 sequence (154 nucl eotides) showed high sequence honol ogy with
human AGT- 202 (88% L35246) and the rat honol og, AGI-202 (86% AF096685).
AGT-202 is |ocated on human chronosone 5, No QIL's rel evant to obesity or
di abetes were found. AGT-202 gene expression appears to be w despread.
cDNA sources include aorta, blood, brain, br east coI on, germcell,

ki dney, larynx, lun muscl e, ova pancreas prost a st on%ch,
testis, toHBmuno-lecafizasion fgfies Bntxels: IB‘t‘S&ienuSI%P‘@la?tl"Ae%T B2 a8 Odyn

ki dney, lu r r It YRS in RAAE $8hiscl
ut erus, gﬁﬂ ;ﬁ(‘lﬁ’lz Q\I\%aﬂggs;egagtgg% géTI?éA%%dZ%%g? ran§‘ké§£b rf;lrruno I glca 1 zat |Sg)r(13
studi es i nsgk@hatal muscl e using an anti-AGT-202 anti body showed that

AGT-202 is present at the Z line and sone transverse filaments in adult

muscl e sarconeres. Overall, there was significantly greater AGI-202 gene
expr essi ong g 5%&9& iah AR P hrealb P A AL OB COMRRLRE it thd boliaRag of
ani mal s (pdv@r(a © Fi gurgJﬂ >p%\reazladdl tion, %heere plpears to t())e greater

AGT- 202 geffisl emmatssswmparech to hhe Hygtest Iaallnaiﬂn,u@%ﬁo@c(ﬁ;gum afy B a@ﬁtlotarthﬁml S
conpared to G oup C anl wever, these differ es r

si gni fi canfPPEH B@Fﬁrﬁﬁr éﬂ;&la R t}fygﬂﬁ'ﬁmmﬁ é@fdfe
expressi Onaﬁiﬁﬁlﬁé&ﬁ%ﬂ& @ GroRs CCAalsPBeWeter! tHeke BIfRDEhcas N\ﬁ‘e@@@opm@ﬂi@hﬁtl n

| evel s. EXAMPLE 12 Presenili ns i nteracti ng r honboi d-1i ke pr ot ease (AGT-203)
(Figure 11).

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

body fat or blood glucose or insulin levels.

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

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

rhomboid-like protease (AGT-203).

Primers used were as follows:-

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

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



A human gene in the formof an expressed sequence tag (EST) with Accession
Nunmber AA131464 was found to be differentially expressed in skeletal

nmuscl e ofwbaane29mbn- di abetic versus obese, diabetic ani nRIC3/A1p2/00109

menbr ane- based m croarray (macroarray). A human mRNA with a conplete

codi ng sequence that matched EST AA131464 was recently added to GenBank
(on Novenber 1, 2000, Accession Nunber AF197937). The nRNA codes for a 379
am no acid protein they have named Presegjlins interacting rhonboid-Iike
prot ease (AGI-203). Priners used were as follows: AGI-203: Forward priner:
5' - CCCACCTCTGGAAGAAACTGICT-3' [SEQ ID NO 6] Reverse priner:

5' - CCTGTGAACCCAACAGTGAAGA-3' [SEQ ID NGO 7 ] Probe:

5' - TTATCCTTCCCCCTACCCTATAAGAACTTTGGTG 3" [ SEQ I D NGO 8] WD 02/ 062994

PCT/ AU02/ nglg&'t ofi P tHe Q{rﬁrh%sogbegzﬂeA 404 RerRB8RdiSobM e ABorB0e MG A S
obtained in ofer to e5| gn “priners or gene expression studies and is
provi ded betimars for gene expression studies and is provided below:

TGGAAGGT TGAACCT CGAAGAT CAGACACAGGGT CAAGT GGT GAAGCT TACAAGAGAAGT GC
CTTGATCCCACCTCTGGAAGAAACTGTCTTTTATCCTTCCCCCTACCCTATAAGAACTTTGG

TGAAGCCCTTTTTCTTCACTIGIT T A

1\ 3 GTGC
e
CTCAATGAAATCCA E ﬁhch SR PRBRGERCEAraNe a

wi despread ti ss@m@&emlc@éhmtzéﬂeawcésxeTmQ&wce@uﬁe@mwm@cmeAAGT 203
MRNA have been togrdchin@diedacgisandip kbosid, bone, brain, breast, colon,

foreskin, germcell, heart, kidney, lung, |ynph, marrow, rruscl e, ovary,
pancreas, parathyroid, placenta, prostate, skin, spleen, stonach, testis,
tonsil, uterus and whol e enbryo. The exon/intron structure of the human

AGT- 203 geltbe v THOd reBE appeaF ity Aiang) at Widespread tissue expression pattern. ESTs that
correspond to the AGT-203 mRNA have been found in adrenal gland, blood, bone, brain,

breast, colon, foreskin, germ cell, heart, kidney, lung, lymph, marrow, muscle, ovary,
pancreas, parathyroid, placenta, prostate, skin, spleen, stomach, testis, tonsil, uterus and

whole embryo.

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

determine which is the correct chromosome.

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

There was no significant correlation with blood glucose levels.
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which is the correct chronosone. Gene expression studies by Tagman PCR
(Figure 12) showed a decrease in AGI-203 gene expression in skeletal
nmuscl e of obese, hyperinsulinemc group B and C aninals when conpared to

| ean group A animals (Goup B p=0.014, Goup C p=0.011). This relationship
was further supported by a correlation between AGI-203 ?ene expression in
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bi 00d ol uo BYRerriyREe hitsrmks b be gy DGR TE TRy RS o Ry Wit
expressi on au@plab@b Rtkulia 106e:19. edLT03 iintHobghtssehtefaat witigeesenidin rbRHES, and be
hyperi nsul i nem ¢ Psammonys obesus. A negative correlation was seen with
body wei ghinvolied witherpiein pleaNags | evel s. AGT-203 is thought to interact with
presenilin proteins and be involved with protein cleavage. The presenilins
are involved in the proteolytic processing of transnmenbrane proteins such
as APP and Notch. Although APP is nost highly expressed in the central
nervous sydhempreseniting sreubvajued inube prasoghytesgredessing of thiensroémbiane progeink elaht al
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receptor apds y@f foudly Qkﬁr%s)éhia%dﬁfs%f‘esﬁﬂ A8 skblbRl hukae is ABIMREGNE . DidB&ed e
ability to nove to the nucl eus and activate gene expression. AGI-203 may

act t hr oughknNOT GHbe o riskffector xpklekeiineris diseapenasl AGIeRAtay playet ediolin bath

er gggggf L\égi%éseg.kﬁOtF%lHe isO]; n'%‘%ll-f)rzagg riecréppol%easnidf Yad p%itf% )?tgcels)rorggélsin%ewgtH{no H%h
membrane, has the ability to move to the nucleus and activate gene expression. AGT-203
may act through NOTCH to affect expression of genes involved in metabolism.
Alternatively, the role of AGT-203 in obesity or diabetes may be through processing of

another, as yet unidentified, transmembrane protein.

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

thereby affecting body weight and insulin action.

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

more of said steps or features.
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whi ch reduced AGT-203 expression could play a role in glucose or fat

met abolismin the skeletal nuscle, thereby affecting body weight and
insulin action. Those skilled in the art will appreciate that the invention
described herein is susceptible to varigtions and nodifications other than
those specifically described. It is to be understood that the invention
includes all such variations and nodifications. The invention also

includes all of the steps, features, conpositions and conpounds referred to
or indicat &AMSthis specification, individually or collectively, and any
and all conbinations of any two or nore of said steps or features. WD

02/ 062994 PCT/ AU02/ 00109 -61 CLAIMS 1. An isolated nucleic acid nolecule
conpri singla sequencanofsolaied! eridiclasid mokoale n@ngrisa@nplsequamntarcf ruoleatides
sequence encodi ng a nol ecul e or derivative or homgl o tgereof wh reip sai d
nucl ei ¢ acPRPOSHIZAFoERlement iy de Actgarencs eneqdyng aé’;@?ﬁ\’?‘e PHAGREUYE Op §PRologs

hypot hal a”}i}%ﬁ&iff i iR baillUREleR ddid ﬁl‘g‘f‘etcgfefig’l@?&%séﬂ !m:@rgegsmaﬁlﬁqn bfe bEBBth

ani mal s or ani mal s conpare asted animals.” 2. An isolated

nucl ei ¢ acbflhymtiedarhes t$su€loaimmsdlewsarecdfirotiche amualse¢anpaeédito leah ewiniads or in
conpri ses nucl eoti de sgguggcg as set forth in SEQ 1D NO 1 or a nucl eotide
sequence hisf3ngmals cpRpaEd 1,BSed 88984 ni | arity thereto or a nucl eoti de
sequence capable of hybridizing to SEQID NGO 1 or its conplenentary form
under | ow stringency conditions. 3. An isolated nucleic acid nolecule of
Clai m1 whérein the Auociselatedawicttic ppidemglesulcorip Claims 1 avkrreinelbe i nheleie goidnce
as set forth,in SEQ ID NO 2 or .a nucleotide gue I t. | . about
3006 i m PSS IsePargens e SR it RO HESER DHOY, G b
SEQ I D NO geqendet avip ! 1ed¥e MGt BOJOdimmi I/ there@orsd hidlgRIie ke Gdnee tapabke of

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

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

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

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

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

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

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

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

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



4. An isolated nucleic acid nolecule of Claim1l wherein the nucleic acid
nol ecul e conprises a nucl eoti de sequence as set forth in SEQID NO 3 or a
nucl eot i WO 02@6pIence havi ng at | east about 30% sim | arityPChavi®ro009 a
nucl eoti de sequence capable of hybridizing to SEQID NGO 3 or its

conpl ementary formunder |ow stringency conditions. 5. An isolated nucleic
acid nolecule of Cdaim1l wherein the nucleic acid nolecule conprises a
nucl eoti de sequence as set forth in SEQ 5 NO 4 or a nucl eotide sequence
having at | east about 30%sinilarity thereto or a nucl eoti de sequence
capable of hybridizing to SEQID NO 4 or its conplenentary form under |ow
stringency conditions. 6. An isolated nucleic acid nolecule of Caim1l
wher ei n t heequanseshayingcatdeas pleany 38%cemplantetherginerct awrleeflesegirage sapablesed

fs g(r:]Lg n I(: 2 ﬁg i %@Zigg t(?gggt@alggﬁgt &%sl‘%% ?’.‘P\rfngﬁ“%ﬁér?/ 3&?,?91 élrltgét?g&fg‘%ﬁlg{gg 1ty & 8??%35‘

sequence capable of hybridizing to SEQID NO5 or its conplenentary form

under | ow stringency conditions. 7. An isolate ycl ei c, acj d_ nol ecul e of
Claim1 whérein the Adciselatedapycleic psidomglecu oﬂ’gdf@@s?t‘ﬁ]éerﬁ’&dh@o?‘ic ¢ acid

sequence Sﬁ{oléc%et%giﬂ?is%@eIchlléQide]s%‘?encé‘?etifﬁﬁlllmggQQECNG!IQ aci d nol ecul e of

Claiml wherernt nuclei c acid ecul e conprises the nucl eotide
sequence set forth in SEQID NGO 2. 9. An isolated nucleic acid nol ecul e of

Claim1l wherein the nuclejc acid. nolecule conprises.the nucleotide .
sequence sét forth iﬁmS‘EéaTeé lejc agyl mg CPEogggéﬂmn&c‘ivﬁ?r 1y dm}’!;gql%(’?ﬁ\de of

G aim 1 wheldrldiid denphied B qudtebide géﬁh&feelsa_fs@lm $EQIDING;Nucl eot i de
sequence set forth in SEQID NGO 4. 11. An isolated nucleic acid nol ecul e of

Claim1 wherein the nucleic acid nolecule conprises the nucleotide

sequence set forth in SE NO, 5. 12, An isol d | ecul [ kSl Ng.
sequence o? "nucl eot | Sls%{egnw%m%&cﬁls.rnogq%%d%tgqvmg? nu ‘Trgll%c&%g;i? ucfller%réf)l%glcdﬁl e
which is exp&ufesbniphisas the mil€leoddiefhiericd s&ert in HBOIDANO: 3Ny pot hal anus
ti ssue or nuscle tissue of obese animals conpared to lean aninmals or in fed

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

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

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

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

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

animals compared to fasted animals.

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

complementary form under low stringency conditions.

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

forth in SEQ ID NO:2 or a nucleotide sequence having at least about 30% similarity to



animal s conpared to fasted animals. 13. An isolated nolecule of Caim12
encoded by a nucleic acid nolecule as set forth in SEQID NGO 1 or a

nucl eot i doogememnce havi ng at | east about 30% simlarity tPET/AABPOODINO. 1 or
a nucl eoti de sequence capable of hybridizing to SEQID NO1 or its

conpl ementary formunder |ow stringency conditions. 14. An isol ated

nol ecul e of Claim 12 encoded by a nucleic acid nolecule as set forth in
SEQ ID NO 2 or a nucleotide sequence having at |east about 30%similarity
to WD 02/ 062994 PCT/ AU02/ 00109 -63 SEQ 1D NO 2 or a nucl eotide sequence
capable of hybridizing to SEQID NO 2 or its conplenentary formunder |ow
stringency conditions. 15. An jsol ated nol ecule of Caim12 encoded by a

nucl ei ¢ acSHQnHP NWReorass nE@l@OtlﬁfeoﬁeﬁHencP rrapgidy o hybridizee t9 BERQIBHNQE or'its
sequence h@ m%}'ltar}??o% %w@%ﬁ@h%k&% st © SEQID NGO 3 or a
e of "hybridi

nucl eoti de seﬁuence capab Ing to SEQIDNO 3 or its
conpl enentary formunder |ow stringency conditions. 16. An i soI at ed

nol ecul e of Claim 12 encoded by a nucl.eic Cld ecul e ass forth in
SEQ I D NO 450r a nucfi8dsqlgfed é“& Gaim dg@é&? nyplst ac O?ﬂ‘r]ie A3/l y

to SEQ I DY # @ga@}u@ ?%% 308 cRegHE @&ﬁwﬁ@aoﬁmﬁ af 1avaH ot amgsma%qol D

NO 4 or its conplénentary form under [ow stringéncy conditions.
i sol at ed nBEGcID NOB cﬁl anml&@@n@qdwe twapablenwf IhybudiagigdtonBEQ N NQié Ogets

forth in SEQID NOS ucl eoti.de sequence having at |east about 30%
simlarity® gﬂple@é@af gﬁlogw Bﬂ?ﬂ@ Puence capabl e of hybri di zi ng
to SEQID NOS5 or its corrpl enentary formunder |ow stringency conditions.

18. An isolated nolecule of laim13 or 14 or 15 or 16 or 17 wherein the
mol ecul e i $6.a prot ei An isdatedmolesyleafddaipr b2 enaeded byrpaupleicscihmplesuletsy sef

nucl eot | defes&qllillegﬁs Ii)e{\ldg rotrrgl ndc?eo?fc":rgsel:q[l)lerl\llc% l]u‘aving at least about 30% similarity to
SEQ ID NO:4 or a nucleotide sequence capable of hybridizing to SEQ ID NO:4 or its

complementary form under low stringency conditions.

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

complementary form under low stringency conditions.

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

molecule is a protein.

19. An isolated protein of Claim 18 encoded by a nucleotide sequence set forth
in SEQ ID NO:1.

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

21. An isolated protein of Claim 18 encoded by a nucleotide sequence set forth
in SEQ ID NO:3.



20. An isolated protein of Claim 18 encoded by a nucl eoti de sequence set
forth in SEQID NG 2. 21. An isolated protein of Claim1l8 encoded by a
nucl eot i cwoegednce set forth in SEQ ID NGO 3. WO 02/ 0629®¢TRATDL/MIO2/ 00109
-64 22. An isolated protein of Caim18 encoded by a nucl eoti de sequence
set forth in SEQID NO 4. 23. An isolated protein of Caim 18 encoded by a
nucl eoti de sequence set forth in SEQID NO5. 24. An isolated protein

sel ected fromthe list consisting of: (igsa protein encoded by a nucleic
acid nol ecule which nolecule is differentially expressed in hypothal anus
or nuscle tissue of obese animals conpared to | ean aninmals or a

derivative, honol og, anal og, chem cal. egquivalent or mnetic thereof i)
a protein 8Acoded byA# 1?@%@8%“@8@5%%@%?%“0\%‘? EM arﬂylrgt@euiﬁ%sqqgeme @l forth
differentig{é% qoRgessed in liver tissue of fed animals conpared to fasted
animals or a grlvatiVe, honol og, anal og, chem cal equivalent or mnetic
thereof; (iii) a protein encoded by a nucl eotide sequence substantially as

t forth_in SEQ I D NO deri.vat.i h | th
Sequence eAdodi ng an/Brre oA erieBR ot hatiNg: BY usBPRodRalitiGel ol °
simlarityifgpbhbsneenuence or a derivative, honolog, analog, chem cal

equi valent or minetic of said protein; (iv) a protein encoded by a
nucl eoti de sequence substantially as set forth in SEQID NO 2 or a

derivati V624.h0m)| °9 5§ gltleg groﬂglrel rseel(e)c];ted from the list consisting of:-

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

analog, chemical equivalent or mimetic thereof;

(i1) a protein encoded by a nucleic acid molecule which molecule is
differentially expressed in liver tissue of fed animals compared to
fasted animals or a derivative, homolog, analog, chemical

equivalent or mimetic thereof;

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

analog, chemical equivalent or mimetic of said protein;

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

analog, chemical equivalent or mimetic of said protein;



or a sequence encoding an am no acid sequence having at |east about 30%
simlarity to this sequence or a derivative, honolog, analog, chem cal
equi val erwoar/om9pet i ¢ of said protein; W 02/ 062994 PCT/ AB02/A0020@09 65 (V)
a protein encoded by a nucleotide sequence substantially as set forth in
SEQ ID NO 3 or a derivative, honolog or analog thereof or a sequence
encodi ng an am no aci d sequence having at |east about 30%simlarity to
this sequence or a derivative, honolog,_ganal og, chenical equivalent or
mnetic of said protein; (vi) a protein encoded by a nucl eotide sequence
substantially as set forth in SEQID NO 4 or a derivative, honol og or

anal og thereof or a sequence encodi n am no acid sequence, havi ng at
| east  about 30% si ni_(Y)ari t ¢ HrBtefIhF’%co_ggﬁ é(n‘i:é‘_ug]reog&déefqu\?’g"tei ,Staﬁﬁﬂh gij set
anal og, chem cal equival enf gy in”SE@tIDCN@fS 8fh deRV AR Hémér@gL&_aﬁa@ Qh& b

encoded by a nucl eotide sequence substantially as set forth in SEQID NO 5
or a derivative, honpl og opr arsghoence acedifg apranaing agise sespiersecbaving) abteadin no

aci d sequence having at |east ut 30% simlarity to this.s e a
derivative, honolog, anal g@? tc:ﬁg)ﬁisg% ar@ﬁi?\rﬁé esﬁflu%llpe rﬁrr?efi?%vagl?g’slgoﬁﬁol%’
protein; (viii) a protein gndegetehicaPeduire@it6r Aimetid®f REdproteggpabl e of

hybri di zing to the nucl eoti de sequence as set forth in SEQIDNO 1 or a
derivative, honolog or anal og thereof under |ow stringency conditions;

(ix) a protein encoded, by ei i I C I di ZLNg

to the nucl eotide seg‘(f ncegaésw%iant eﬁcgrﬁgﬁqﬁygygﬁgé%’tﬁdﬁ\l%%%r ngsﬁfg?{?yatg% \Zflép

honol og or anal og thereof fitlein $BQ IBt NOnena \derivative, homolog or analog thereof
or a sequence encoding an amino acid sequence having at least
about 30% similarity to this sequence or a derivative, homolog,

analog, chemical equivalent or mimetic of said protein;

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

analog, chemical equivalent or mimetic of said protein;

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

conditions;

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

conditions;

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

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



conditions; (x) a protein encoded by a nucleic acid nol ecul e capabl e of
hybri di zing to the nucl eoti de sequence as set forth in SEQ ID NO 3 WD

02/ 062994WB@1/H¢299L/ 00109 -66 or a derivative, honol og or @calxay206uey eof
under | ow stringency conditions; (xi) a protein encoded by a nucleic acid
nol ecul e capable of hybridizing to the nucl eotide sequence as set forth in
SEQID NO.4 or a derivative, honolog or anal og thereof under |ow
stringency conditions; (xii) a protein gncoded by a nucleic acid nolecule
capable of hybridizing to the nucl eotide sequence as set forth in SEQ ID
NO 5 or a derivative, honol og or anal og thereof under |ow stringency

conditions; (xiii) a protein as defined in any one qf ragraphs (i) to
(xii) in a honodineric foPhf %ﬁaat(wiymap%%@%@%&eﬁi%gﬁ N SEVEEHY of
paragraphs (i) to (xii) in.gqifiglerodinmeric form 25. A nmethod for

nmodul ati ng expression of one or nore of AGI-106, AGT-113, AGT-201, AGT-202
and/ or AGT-203 in a mammal, said nethod conprising contacting AGI-106,
AGT- 113, AGT-201, AGJ-.202 and AGT- 203 V\éth an ef ectivg aml)un]t§ of a[% £
modul at or of AGT- 106 XAGT- #1BrotapsTenged oy a gaiclgiey dd applespls &apaPls on

for a time and under Condh%rﬁﬁﬁngﬁf%E%h@l@&tide%e%?_eﬂc@ﬁyke%tf&ﬂ@fn negul at e
or otherw se nodul ate expression of AGTI-106, AGT-113, AGT-201, AGT-202 and

AGT-203. 26. A nethod of notalderivaiiyeadpmpiagyonoanalesrtheom ! yndar toya stringmeyo1,
AGT- 202 and AGT-203 in a naqpal .said nmethod conprising adm nistering to
said mammal a conditioris;

(x11) a protein encoded by a nucleic acid molecule capable of
hybridizing to the nucleotide sequence as set forth in SEQ ID NO:5
or a derivative, homolog or analog thereof under low stringency

conditions;

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

homodimeric form; and

(xiv)  a protein as defined in any one of paragraphs (i) to (xi1) in a

heterodimeric form.

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

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

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

increase or decrease AGT-106, AGT-113, AGT-201, AGT-202 and AGT-203 activity.



nodul ating effective anount of a nolecule for a tinme and under conditions
sufficient to increase or decrease AGI-106, AGI-113, AGI-201, AGI-202 and
AGT- 203 awDIi0io62994 WO 02/ 062994 PCT/ AU02/ 00109 -67 27. A meChadiooforop eati ng
a mamal 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 time and under conditions sufficient tp nmodul ate the expression of

AGT- 106, AGT-113, AGTI-201, AGT-202 and/or AGI-203 or sufficient to

nodul ate the activity of AGI-106, AGI-113, AGI-201, AGT-202 and/or
AGT-203. 28. A nethod of treating a manmal suffering from.a di sease

condi ti on 2&har act er Azeethpg obleativg amparemal suftesng fegm aseaditign chasegtenged by

di abetes or r ' | anc [ LS e ' -qsai d
el a2 Qb Pt SBAGRCH oY, FRbieRL SRRl S, A ShERS, SR
AGT- 203 or nifhodlémprAmE ddhdinisfrihg t3Gaid AGHma02n affdétore Afdun? ©3.an2@entUde aof
an agent capabl e of nodul ating jhe expression of AGI-106 - 11

AGT- 201, A8mes! uilsr apmk@qns_szﬁeﬁntawd@? Yatei the psHPL T éﬁ%ﬁ%l o‘_gcﬁé%eof
in the @Q@J@%Hrﬁ?ﬁboﬁ HEOE GRTRI3 bPkuftibRnt (LALERG. AE RttieNIF WM 106,
characterized by obesity, anorexia, diabetes and/or energy i'nbal ance. 30.
Use of an a¢end 13,0GH12010AGTe2 aandionAGha03ctivity of AGI- 106, AGI- 113,
AGT- 201, AGT-202 and/or AGI-203 or a derivative, honol og, anal og, chem cal
equi valent or mnetic thereof in the manufacture of a nedi canent for the

treatnment o a condit h%@hdﬁh%fat?éaﬁhgZ@%%nﬁbes%iffeﬁn%aﬂ&heéi@isedﬂb%ﬂﬁﬁ)n
and/ or energy inbal ance. 31. Use of AGTI-106, AGI-113, AGT-201, AGT-202

and/ or AGT<kyactenzeddbyi ot iovemoreo spnptpnesy oAnehesiiy:t heorewift, ¢Haba(Es- e @nergy

AGT-113, AGI: 201, AGTI-2Q2 .and/or. AGI-203 . ] Lve,. h . ,

chem cal e&ﬂ?%%ﬁ%h?al e ors%ectolmé’ ”t%ér@gqlm?%nﬁ %é‘gg%%mné?luarne&g%hgg ﬁarélgl{f@tja% nt

for the tremmeos, A67a180RGTI2Z0N ACHRLAT bed/bZ AGTRY0DEELIGTYI06, AGT-113, AGT-
201, AGT-202 and/or AGT-203.

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

anorexia, diabetes and/or energy imbalance.

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

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

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

anorexia, diabetes and/or energy imbalance.



anorexi a, di abetes and/or energy inbalance. WO 02/062994 PCT/ AU0O2/ 00109 -68
32. A conposition conprising a nodul ator of AGI-106, AGT-113, AGT-201,

AGT- 202 awo 0a@29203 expressi on or AGT-106, AGT-113, AGT- 20CT/AGBTH@02 and
AGT- 203 activity and one or nore pharmaceutically acceptable carriers

and/ or diluents. 33. A nethod for detecting AGI-106, AGI-113, AGT-201,

AGT- 202 and AGT-203 or a derivative or honol og thereof in a biol ogical
sanple froma subject, said mnethod conp é sing contacting said biological
sanple with an anti body specific for AGI-" 106, AGT-113, AGT-201, AGT-202
and AGT-203 or their antigenic derivatives or honologs for a tinme and

under conditions sufficient for a conplex to for and then detecting said
conpl ex. 32 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 carriers and/or diluents.

33. 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.



