2 3 FEB 2006 OBESI TY RELATED GENES EXPRESSED AT LEAST | N THE HYPOTHALAMUS,
LI VER OR PANCREAS FI ELD OF THE I NVENTI ON 5 The present invention rel ates
generally to nucleic acid nol ecul es expressed at least in the
hypot hal anus, |iver or pancreas identified using differential display

techni ques under differing physiological conditions. The n i i
nol ecul es are associated with or act as nmarkers for condit?gjn?% ?gﬁﬁd

heal t hy state, obesity, anorexia, weight maintenance, diabetes and/or

met abolic energy levels. Mre particularly, the present invention is
directed to a 10 nucl eic acid nolecule and/or its expression product for
use in therapeutic QBESIAYRFlSSHERGENESEIPRES SESY AERABTI ons such as
obesity, anorexia, wa G HYROTHIAANMNES, LAVER OFRBARGBEASNner gy | nbal ance. The
subj ect nucleic acid nol ecul e and expression product and their

derivatives, honol ogs, analogs and mnetics are proposed to be useful,
therefore, as therapeutic and diagnostic agents for obesity, anorexia,

wei ght mai nt enance, di abetes and 15 energy inbalance or as targets for 'the
design and/or identification of nodulators of their activity and/or

f unct i on. FBACRGREUNDE GNVEFITONENTI ON 20 Reference to any prior art in this
specification is not, and should not be taken as, an acknow edgnent or any
form of suggestion that this prior art forms part of the common general

knowl e99eTha ARYGAWH Y rofARIIR0EAPR) o Bkl PrBlsch e RURLLAN IO g 0

referred to by author I1n this™s ec |ca 1on are

t he descrhmqtbfriamifhehvancarepmdn@ssﬂpﬂrmﬁddl asibg afiffefentiglc arRplaarthiiles under

.technol ogéﬁ g gat I%/) fagl | i tatl research and devel opnent in the

redi cal CORE RRYSORgtFaLeqn éttPﬂﬁu uglac agif meglesided arp asoriatedswitlTar actjag
parti cul agladkekBrCA3a&itio o) lved in
the 30 etiol ogy of ggirgltg?%Pglhggelggig%tgﬁ&legﬁ%’n%n&%i% g‘%ﬁ@ﬁ?’ yces:aga% elgcant

condi t i onafd/ @mnctaboke gnefg? ISVGFEEB/IQﬁO;&LrH@lm)y rﬂleq:fresr&ﬁr hiveitioh andiremed & it y

formerly

InznoP(r?lgluH{m?%gp AR Br Bl Rt Farce Bpnyseandbedpanio,idngrost
di sease. protocols for cond1t10ns such as obesity, anorexia, weight maintenance, diabetes and
energy imbalance. The subject nucleic acid molecule and expression product and their

derivatives, homologs, analogs and mimetics are proposed to be useful, therefore, as

therapeutic and diagnostic agents for obesity, anorexia, weight maintenance, diabetes and

15 energy imbalance or as targets for the design. and/or identification of modulators of their

activity and/or function.
BACKGROUND OF THE INVENTION

20  Reference to any prior art in this specification is not, and should not be taken as, an

acknowledgment or any form of suggestion that this prior art forms part of the common

general knowledge in any couniry.

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

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

30 etiology of certain disease conditions. One particular]y significant condition from the stand




Qohesity is defined as a pathol ogical excess of body fat and is the result

of an inbalance 5 between energy intake and energy expenditure for a
sust ai ned period of time. Cbesity is the nbost comon netabolic di sease
found in affluent nations. The preval ence of obesity in these nations is
alarm ngly high, ranging from 10%to upwards of 50%in sone gggg%o%ﬁati ons
(Bouchard, The genetics of obesity. Boca Raton: CRC Press, 2 A

particular concern is the fact that the preval ence of obesity appears to be
rising consistently 10 in affluent societies and is now increasing rapidly
in |less prosperous nations as they beconme nore affluent and/or adopt
cultural practices fromthe nore afflueﬂ%_countries (Zimmet, Diabetes Care
15(2): 232-247, 1992). In 1995 in Australia, for exanple, 19% of the adult
popul ati on were obese (BM >30). On 15 average, wonen in 1995 wei ghed 4.8

kg nmore than their .counterparts in 1980 while nen wei ghed 3.6 kg nore
(Aust r al i BR™f t?’P{H“g‘l{I%faniile’&PFﬂlté{rﬂﬁ Rserty rand( K |ygciatiq@amith Bpeok eliabaties

Vascul ar gics8a$eson s tih ok NI ?AJCE e and
t he Hearngouﬁga??onﬁg?a%ggﬁ?gﬁﬁgém?égg.g. kbre 2& en %§?ﬁ$ﬁ§£%ﬁ§%§%%yv
Study conducted between the years 1999 and 2000 showed that 65% of mal es
and 45% of.,fepmal e d 25 20 .64 years re considered overwejght (de
Looper ang)bgﬂgﬂsac?eﬁ%g&aﬁ & E”’é“c&o életxﬁes? sy febard 1sahsieatly ahan yabilartee of
Heal t h sandetWekh 3herg( ALY afdte : i ifled p&h 720 Hhesi

preval enceeof obesig y in the Ilje : eé??c%@#cf@%%%ﬁ%%??&é#gfly%bgo\%lsel n?S
1991 and ®989st cpgig meeholiodistase k8%l iim afveni cativas dDitd mgviltne gfabesity in
(Mokdad et at.. . JAVA .282(16):.1519-22  1999) 25 The high and increasing
pr eval enc]&eheé? BHEET ¢y :H%%mg%ﬁy i B{é HER B TR 3% it‘bdﬁ’“faéﬁisgk%t ﬁg/f’i HYiSoMual s
and soci efybpapulativdo{Bouctas iThy geﬁ_ez@cspme%y.@Qcahﬁta%%ﬁ{@qiféssgjgwﬁ deyr and
has been identified as a key risk indicator "‘of preventable norbidity and
nort al i t yPatgelar cessen) isyhg fiet thalsthe pravelentef affesdy apmdser todfe misime convistaiyl | ¢
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di abet es ¢ontinues to increase rapi dl¥. I't has been estimated that there
were. aboulZimuestoBwbetes Care 15(2): 232247, 1992)

In 1995 in Australia, for example, 19% of the adult population were obese (BMI>30). On
15 average, women in 1995 weighed 4.8 kg more than their counterparts in 1980 WMI@ men
weighed 3.6 kg more (Australian Institute of Health and Welfare (AIIIW), Heart, Stroke
and Vascular diseases, Australian facts. AIHW 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-
20 64 years were considered overweight (de Looper and Bhatia, Australia’s Health Trends
200!1. Australian Institute of Health and Welfare (ATHW) Cat. No. PHE 24. Canberra:
AIHW, 2001). The prevalence of obesity in the U.S. also increased substantially between
1991 and 1998, rising from 12% to 18% in Americans during this period (Mokdad ef al.,
JAMA. 282(16): 1519-22, 1999),
25
The high and increasing prevalence of obesity has serious health implications for both
individuals and society as a whole. Obesity is a complex and heterogeneous disorder and
has been identified as a key risk indicator of préventable morbidity and mortality since
obesity increases the misk of a number of other metabolic conditions including type 2
30 diabetes mellitus and cardiovascular disease (Must ez al., JAMA. 282(16): 1523-1529,
1999; Kopelman, Nature 404: 635-643, 2000). Alongside obesity, the prevalence of




. definitive evi

persons with diabetes in Australia in 1995 while in the US, diabetes
preval ence increased from4.9%in 1990 to 6.9% in 1999 (Mkdad, D abetes
Care 24(2): 412, 2001). In Australia, the annual costs of obesity

associ ated with di abetes and ot her di sease conditions 5 has been
conservatively estimted to be AU$810 nillion for 1992-3 (Na& ddnigh 2ggl th

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

Survey (NHI'S) estimated the econom c cost of obesity in 1995 as

approxi mately US$99 billion, thereby remesenting 5 7% of total health 10
costs inthe U S at that time (WIf and Colditz, Cbes Res. 6: 97-106,
1998). A genetic basis for the etiology of obesity is indicated inter alia

from st udigolbeditiniiSs to ACRRLI AR YhESuANLRARKLALANRIEE BNRINERE0

whi ch suggest that genetic effe account or e varia

body wei gbersons wiie dpboes ai Apstpaliaini 99 5(Balcinathe US|, Waietdbprsuee ikapakaan

et al., Iggt J4 t/esi t])é) ﬁ8: é]%g 191, 1994; Ravussin, Metabolism 44 Suapl 3):
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( Bouchar dhasitggn copsgpyaivelyHestiated todesALH810 milendus 1992:di (Batiomil dlgihaad

t hought t e_jpvol ved-.in th at hogenesj.s of .obesity, there 20 have been

surprisi n%{eamf"L, eiﬁa.@cﬁ'i ?‘i"&fﬂt %FB%PHg%‘fSFﬁL% Riveeiglited stiategydar thegprevention of

genone- wi @l@mgtgﬁﬂand BLA6AY.| ObttbeRAPNLAL AL M ANRURS l\?@d(@al fm,ea&{:}?@‘dﬁﬁfl}, 1996),
ence of the chronpsomal regions having a nmajor eftrect ‘on

obesi ty. Im thariberthe Nagogalngealibs Bikasichabervior ENHIFpEstundted thenedonemic cost of

pat hophysj esity .an .2 diabes. One ar f _particul ar
Pht orast SEsfin Pho B Sie B, ERobY b5 ShARES e iirating ar e ehfa neslt
hypot liesi sosthinthic DS posatibaw dindOPRIOR:, 1045 91k 8597104, igodyy pot hal anus
were responsible for the initiation and term nation of eating, the |ateral

hypot hal anus (LHA; "hunger center") and ventronedi al hypot hal anus ( VIVH,
"satiety g fic bas Foynts cho? Rev,61. 5-22 1954). The dual -center
nypot hesi & gt bat R ;g Batheolff s Biesa Bimmpiaciom HEGi P diding
i nf or mat i aivpaboetudidsand opsiapbinpedtdinaleds Whish QhpeIst Malkbnetic @8R Siccount
neurotransm tter systens and hornonal and neural signals originating in the
gut 2 3 F%B 2008° 4 the variation 1n body weight in the general population (Bouchard, 1994;
15 supra; Kopelman et al., Int J Obesity 18: 188-191, 1994; Ravussin, Metabolism 44(Suppl
3): 12-14, 1995). It is considered that genes determine the possible range of body weight in
an individual and then the environment influences the point within this range where the
individual is located at any given time (Bouchard, 1994; supra). However, despite
numerous studies into genes thought to be involved in the pathogenesis of obesity, there
20 have been swrprisingly few significant findings in this area. In addition, genome-wide
scans In various population groups have not produced definitive evidence of the

chromosomal regions having a major effect on obesity.

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

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




on the regulation of food intake. In addition to the LHA and VWVH, the
paraventricular nucleus (PVN) is now considered to have an inportant
integrative function in the control of energy intake. 5 A |large nunber of
neurotransmtters has been investigated as possi bl e hypothal am c

regul ators of feeding behaviour including neuropeptide Y\(NPY%

gl ucagon-1like peptide I (G.P-1), nelanin-concentrating hof o EB(B&X&,
serotonin, chol ecystokinin and gal anin. Sone of these neurotransmtters
stinmul ate food intake, sone act in an anorexigenic manner and sone have
di verse effects on energy intake depending on the site of adm nistration.
10 For exanple, -y-am nobutyric acid (GABA) inhibits food intake when
injected into the LHA but stinulates eating when injected into the VMH or
PVN (Lei bowitz, Fed. Proc. 45(5): 1396-403, 1985). Feedi ng behaviour is

th ht t i | 2 t,i i | at .and
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rretabolisﬂf‘a?er&%%‘ge, amno acids and fat. In addition the liver is the

only organ (other than the gut) that conmes into direct contact wwth a | arge

20 vol une of ingested food and therefore the liver is able to "sense" or

moni t o6 t Aeldrgw edumdfer afubeiremtimnenére riias gbdeneinbedipatddans ipoubible! NygdialanRunt s
been proposed that the liver may al so
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are interaction of stimulatory and inhibitory signals in the hypothalamus.

15 Another organ of interest is the liver.

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

are mmportant factors in the pathophysiology of impaired glucose tolerance and the

30 development of type 2 diabetes mellitus.




differentially expressed in | ean and obese animals or in fed conpared to
unfed animals. Novel genes are identified which are proposed to be
associated with or act as markers for energy balance as well as a healthy
state, obesity, anorexia, weight maintenance and 5 diabetes. 2 3 FEB 2006
-6 SUMMARY OF THE | NVENTI ON Throughout this specificationg 3FES 9 qﬁ;e ,
context requires otherw se,, the word "conprise", or variations @ h as
"conprises” or "conprising", will be understood to inply the 5 inclusion of
a stated elenent or integer or group of elenents or integers but not the
exclusion of any other elenent or integer or group of elenents or integers.
Nucl eotide and am no acid sequences aresreferred to by a sequence
identifier nunber (SEQ ID NO ). The SEQ ID NGs: correspond nunerically to
t he sequence identifiers <400>1 10 (SEQ ID NO 1), <400>2 (SEQ ID NG 2),

etc. A seguence.listi 1S provided after the clains. Differential display
anal ysi s OF 25EReFIcE Wﬁge%aﬁmf%ﬁlw&%hé%ﬁ%ﬁequﬁw WRES poltedt exlurh are

tissue vedigfcrsdily expRel hYle SRR J8Lse ABRAL i 18 S0 B0 5rcAS Qi SHmid h 2
healthy state or 15 w th physiol ogi cal conditions such”as obesity,
anor exi a, NeE¢lggenesvareridenidtedevhidh atsgreposed el bo rssvetasdiowith oemer gymbdress for  An

i mal I iskng.the Israeli Sand Rat (Psainni
obesus) | ToreL ogeBnas s7elL iF FEPEA bR b S Pl o Bhtp R R A

based 6n gimb&bol i ¢ phenotype as follows: 20 Goup A lean aninals
(nornogl ycem c; nornoinsulinemc); Goup 13: obese, rion-diabetic aninmals
(nornogl ycem c; hyperinsulinemc); and Goup C obese, diabetic animls
(hypergl ycem c; hyperinsulinemc). Aninmals were maintained under fed or
~unfed conditions or under conditions of high or low 25 glucose or insulin
‘and genetic sequences analyzed by differential display analysis. in a
preferred enbodi nent using these techniques, six differentially expressed
sequences were identified from hypothal anus cells designated herein

AGT- 109, AGT-407, AGT-408, AGI-409, AGI-601 and AGT-204 with sequence
identifiers SEQIDNO |, SEQID NO2, SEQID NO 3, SEQ ID NOA, SEQ ED
NO 5 and SEQ ID NO 6, respectively.




30 AGT-109 was detected initially in hypothal anus tissue using differentiai
display PCR and 2 3 FEB 2006 -7 its expression was elevated in fasted G oup
A and B animals conpared to fed animals. AGI-407 was initially detected in
l'iver using suppression subtractive hybridization (SSH and its expression
was elevated in Goup A animals in a fasted state conpared to Goup B and
C animal s under sinmilar conditions. Consequently, this gene 24 Egarmﬁed in
healthy 5 aninmals conpared to obese or diabetic animls. AGI-408 was
initially identified in the |liver using SSH and its expression |evels were
lower in fed, healthy animals, i.e. Goup A aninmals, conpared to fasted
Goup A animals or fed Goup B animals. _gGr-409 was initially identified
in the liver using SSH and was shown to have el evated expression levels in
fed, healthy ani mals i.e. Goup A aninmals, conpared to Goup A, Bor C

ani mal s ungeimil g E%E?%m AGT- 601 was identified in silico in
hypot hal anus t| ssue an ion was elevated in diabetic, obese

ani mal s, |.e. Goup C aninmals, conpared to other groups. In general, the

expressio this gene was eI evated in fed animls conpared to fastl ng
animals re Pagfé%%t ?SWW@WI@BdHéeSSﬂGTCmemed@ﬂtﬂM%dthemdrﬁé‘cpmpnse’as
using di ff&rentiial Sk Y8l s and.i.ts, ex si o was, found tao be
elevated in fe 185%?glérpe%re %p@ﬁ?éa fnﬁo%mlﬂﬁgs wﬁ{(i)& ‘??Stﬂ? R TR Benes

is provh dedcllumofr aifl 2 sfiated eRnfehB 02 Q8B gdrABL ErokipSUMeRhenef opufltf%é'rﬁ Yk ok Yhe
Expressed Ge NESE I SSUEPHENOTYPENETHCD | OF NO. DE

AGT- 1091I—|ﬁ3‘8 EQ lesat @ wBipgeer gronmebdlemyme of ertegeri.al (G oup A)
and di abetic, non di spl ay PCR obese (Goup B) animals conpared to fed
ani mal s AGT-4072Li ver Expression | evel s el evated inSuppression

Nucleotide and amino acid sequences are referred to by a sequence identifier number (SEQ

ID NO:). The SEQ ID NOs: correspond numerically to the sequence identifiers <400>1
10 (SEQ ID NO:1), <400>2 (SEQ.ID NO:2), etc. A sequence listing is provided aftef the

claims.

Differential display analysis of genetic material from hypothalamus, liver and pancreatic
tissue were used to identify candidate genetic sequences associated with a healthy state or
15 with physiological conditions such as obesity, anorexia, weight maintenance, diabetes
and/or metabolic energy levels. An animal model was employed comprising the Israeli

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

B and C based on metabolic phenotype as follows:-

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

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




fasted Group A ani nal ssubtractive conpared to G oup B andhybri di zati on

di abetic, obese (Goup C) (SSH) animals AGI-4083Li ver Expression |evels | ower
in fedSSH G oup A animals conpared to fasted G oup A animals or fed Goup B
ani mal s AGT-4094Li ver Expression |l evels elevated in fedSSH G oup A ani nal s
conpared to fasting Goups A B or C aninals AGW—GOlSFWpotggIaEusExpression
| evel s elevated in fedin silica Goup C animals conpared t i3 Eﬁeﬁmgal fed
G oups A or B animals. Inexpression general, elevated expression in fed
versus fasting aninmals. AGI-2046PancreasExpression |evels elevated in

fedDi fferential conpared to fasting ani mal sdisplay The identification of
these variably expressed sequences pernikts the rationale design and/or

sel ection of nol ecul es capabl e of antagoni zi ng or agoni zi ng the expression
products and/or permts the devel opnent of screening assays.. The screening

assays, f.or exampl e i ncl ude sessj ng the si.ol pgi cal statuys, of. a
part !ycul $ %’t?gfsé . Wiﬁle{&gﬁrggdP %@f aé‘ﬁ‘g’ é‘sﬁ’éﬁgyi‘i’lflmﬁﬁgé%?% fo :#“fﬂ/%‘ﬁfq%%
provi des AGTURI7ekEs sl ®iasdd B [ Mg%ﬁ&ﬁﬁﬁ?ﬁ%@%@ﬁv@ﬂyﬂ?}{ﬁbﬁ%ﬁ@g@ .

encodi ng or conplenentary to a sequence encodi ng protein or
deri vat i vand isorpresgionayes deyated iniGrenp & ahmaksdh ahstied state drenpanert focGrouads d
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non- di abetiigaldoiased to obese or diabetic animals. AGT-408 was initially identified in the
liver using SSH and its expression Ievels were lower in fed, healthy animals, i.e. Group A
animals, compared to fasted Group A animals or fed Group B animals. AGT-409 was
initially identified in the liver using SSH and was shown to have elevated expression levels
in fed, healthy animals, i.e. Group A animals, compared to Group A, B or C animals under

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

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




In a preferred enbodi nent, the nucleic acid nol ecule conprises a nucl eotide
sequence substantially as set forth in SEQID NO 1 or SEQ ID NGO 2 or SEQ
IDNO 3 or SEQID5 NO4 or SEQID NG5 or SEQID NG 6 or a nucleotide
sequence having at |east about 30%simlarity to all or part of SEQ ID
NGO 1 or SEQID NO2 or SEQID NO3 or SEQ 1D NG 4 or SEQAPANG 5 SEQ I D
NG 6 and/or is capable of hybridizing to one or nore of SEQID NO 1 or SEQ
IDNO2 or SEQID NG 3 or SEQIDNO4 or SEQID NO5 or SEQID NO 6 or
their conplenentary formnms under | ow stringency conditions. 10 Anot her
aspect . of the present invention provides an isolated nolecule or a
derivative, honolog, analog or m netic_tghereof which is produced in
differential anobunts in hypothal anus, liver or pancreas tissue of obese
animal s conpared to | ean animals and/or in hypothal anmus, |iver or pancreas
tissue of fasted aninmals conpared to fed animals. 15 The nolecule is
generally a protein but may al so be a ABBAL intron or exon. In this
respect, the nolecule may oduct of the

subj ect nucl eoti de sequer??ggﬁgg’%ﬂﬁrfggg?g err Dgé;%r%&cf?rrent the nucleic

acid nol ecul e conpri ses a nucl eoti de sequence substantlally as set forth
2—ar—SEQ-}+B-NO-3-0r SEQ I.D_NO. or SEQ.1D 5

in SEQ | D SEQ-H—h —SEQ 1D i
or SEQ I D @%Nﬁrhe iﬁ)@f@rr%@%etl c sequé’rﬁ:@NQme presert MAVEHODN [are
referred tlo herein "AGT- 109 25 AGT- 407, AGT-408, AGT-409, AGIOBO1 -ard

AGT- 204. The_expred<¥@h [products endoded by AGT-109, AGT- 407, DEGECTION
AGT- 409, AGtGEpi0%nd AGT-Hgebthalemnef e Exprkstion bnated in REliGT-| 10D foeakat 07,
AGT- 408, AGT-409, AGT-601 and AGT- 204,(Grespayhhd alapetid hOn- X PIBSHAOPCR

- pr oduct y be an RNA (¢.g. nRNA) of a ﬂﬁ&%?eﬂ}up%%ﬁe expression
product i$ an RNA, jthe present inventi ogml E‘@'&ﬁédqapﬂﬁﬁl‘re' at ed nol ecul es

associ at el 4@ jfenetp such g RWT % é ‘é@iﬁlf‘f%t%&”& e“é?dxtl qf
20008

the presepnt invention relates to a ¢conpgs 5T -

AGT- 407, AGT-408, AGT-409, AGT-601 and %%F’ B apungls, At | gEbdractive
horrol ogs, compared to Group B and hybridization
diabetic, obese (Group C) (SSH)
animals
AGT-408 3 Liver Expression levels lower in fed SSH

Group A animals compared to
fasted Group A animals or fed
Group B animals
AGT-409 4 Liver Expression levels elevated in fed SSH
Group A animals compared to
fasting Groups A, B or C

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

general, elevated expression in

fed versus fasting animals.
AGT-204 6 Pancreas Expression levels elevated in fed | Differential
' compared to fasting animals display

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

include assessing the physiological status of a particular subject.

10 Accordingly, one aspect of the present invention provides a nucleic acid molecule
comprising a sequence of nucleotides encoding or complementary to a sequence encoding
a protein or mRNA or a derivative, homolog, analog or mimetic thereof wherein the

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




anal ogs or mnetics or agonists or antagonists of AGI-109, AGT-407,

AGT- 408, AGT- 409, AGT-601 and AGT-204 together with one or nore
pharmaceutically acceptable 5 carriers and/or diluents. Yet a further
aspect of the present invention contenplates a nethod for treating a
subject conprising admnistering to said subject a treatnent ﬁ%ﬁictive
anount of -AGT-109, AGT- 407, AGT-408, AGT-409, AGT-601 and A3-Eidh 2§86 a
derivative, honolog, analog or 10 minetic thereof or a genetic sequence
encodi ng sanme or an agoni st or antagonist of AGI- 109, AGT-407, AGT-408,
AGT- 409, AGT-601 and AGT-204 activity or AGI--109, AGI- 407, AGT-408,
AGT- 409, AGT-601 and AGT-204 gene expregsion for a tinme and under
conditions sufficient to effect treatnment. 15 In accordance with this and
ot her aspects of the present invention, treatnents contenplated herein

include hut are . not limted to obesjty, anporexia, weighif maintenance,
energy i ?Eé’rfé%eélf’l‘ﬂfi %ﬁndeﬁ?érf‘%lé ?nd?l?’é‘l%ﬁ it Q‘ﬁé‘?}l WW%&E%{W@FT ation of a
pharmaceutical conposition or genetic sequences via gene therapy.

Treatnent is contenplated for human subjects as well as animals such as
ani mal s impoptederred embpdiesntdke nndest agd 26le@tie chbmpeiseaotieésotids septened t he

b *at agncuPREr bt behEQIDEND- AET SPRLR SR erotiQiPyNOi e RERUD ' "0
wei ght 5 nROMY §NSROSID SRS ¥ JHhabanoss aﬁglncaaediiaé)@écg@ncéﬁmn laf GRAGSAHoG

agent selected froman antibody to AGI-109, AGI-407, AGI-408, AGT-409,
AGT- 601 a¥iye ATy toplljor pap 5 $EQ UVANYdsor FRIPAY9;2 anSEYE HO:FiordE L s

and a ge Le.Seq DL 1S bl of annealdng to.a pnucleoqtide
202 ST N BSUTRTTSREP 2SR 5 3B, S BRRE N B0 RS
AGT- 204 ugefdidf SEGED FIO: B ok SEROR NUYRrdrd$EQUDONCRR & FEWMEDANO24 3r FEG ED06
-11 A summary of_ sequence identifiers used throughout the subject
speci fi caliPohon SEQ W@ écpritheir qemiplempntanforms puderdoydrgecary Seylidonse
I dent i;fi ers SEQUENCE | D NO. DESCRI PTI ON
Another aspect of the present invention provides an isolated molecule or a derivative,
homolog, analog or mimetic thereof which is produced in differential amounts in
hypothalamus, liver or pancreas tissue of obese animals compared to lean animals and/or
in hypothalamus, liver or pancreas tissue of fasted amimals compared to fed animals.
15
The molecule is generally a protein but may also be an mRNA, intron or exon. In this

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

sequences.

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

The preferred genetic sequence of the present invention are referred to herein as AGT-109,
25  AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204. The expression products encoded
by AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 ahd AGT-204 are referred to herein
as AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204, respectively. The
expression product may be an RNA (e.g. mRNA) or a protein. Where the expression
product is an RNA, the present invention extends to RNA-related molecules associated

30 thereto such as RNAL




lpartial nucleotide sequence of AGT-109 2partial nucl eoti de sequence of
AGT- 407 3partial nucl eotide sequence of AGI-408 4partial nucl eotide
sequence of AGT-409 5partial nucl eotide sequence of AGI-601 6parti al

nucl eoti de sequence of AGI-204 7AGT-109 forward prinmer 8AGI-109 reverse
primer 9AGT-407 forward priner 10AGT-407 reverse primer 11%@%92@ war d
primer 12AGT-408 reverse prinmer 13AGT-409 forward prinmer 1 - verse
primer 15AGT-204 forward primer 16AGT-204 reverse priner 17AGT-601 forward
primer 18AGT-601 reverse prinmer 19AGI-601 probe 20(3-actin forward priner
2113-actin reverse prinmer 22(3-actin probe 23Cyclophilin forward primer 2 3
FEB 2006 12 SEQUENCE | D NO. DESCRI PTI % 24Cycl ophilin reverse priner
25Cycl ophilin probe 2 3 FEB 2006 -13- "~~~

A further aspect of the present invention relates to a composition comprising AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or its derivatives, homologs,
analogs or mimetics or agonists or antagonists of AGT-109, AGT-407, AGT-408, AGT-
409, AGT-601 and AGT-204 together with one or more pharmaceutically acceptable

5  carriers and/or diluents.

Y Yet a further aspect of the present invention contemplates a method for treating a subject
| comprising administering to said subject a treatment effective amount of AGT-109, AGT-
407, AGT—408, AGT-409, AGT-601 and AGT-204 or a derivative, homolog, analog or
10 numetic thereof or a genetic sequence encoding same or an agonist or antagonist of AGT-
109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 activity or AGT-109, AGT-
407, AGT-408, AGT-409, AGT-60! and AGI-204 gene expression for a time and under

conditions sufficient to effect treatment,

15 In accordance with this and other aspects of the present invention, treatments contemplated
herein include but are not limited to obesity, anorexia, weight maintenance, energy
imbalance and diabetes. Treatment may be by the administration of a pharmaceutical

i comiposition or genetic sequences via gene therapy. Treatment is contemplated for human
subjects as well as animals such as animals important to livestock indusiry.

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

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




BRI EF DESCRI PTI ON OF THE FI GURES Figure 1 is a graphical representation of
AGT- 109 express in the hypothal anus of fed and fasted aninmals. Figure 2 is
a graphical representation of AGI-109 expression in the hypothal anus of fed
and fasted animals (pooled animal data). *p<0.001. Figure 3 is a graphical
representation of hypothal am c AGI- 109 expression. 10 Figgé% ? Es a
graphi cal representati on of AGI-407 expression in the liv o} E ellBind
fasted animals. Figure 5 is a graphical representation of AGI-407
expression in the liver of fed and fasted 15 animals (pooled animal data).
*p<0.003. Figure 6 is a schematic representation of the genom c structure
of the SIP gene. Figure 7 is a schenaghg_representation of the relationship
bet ween exon organi zati on and 20 functional donmains of SIP (Nakajinma et
al., J. Hum GCenet. 45: 212-217, 2000). Figure 8 is a graphical
representation of AGT-408 expression in the livers of fed and fasted.

ani mal s. ‘psupngiyrf sgapency idangidkiscrrd tepghvuhthgsubiscoipepiratigsisarpyridediton in
the liver,gf.fed and fasted animals (pooled animal data). Figure 10 is a
graphi cal” representati on of AGT-409 expression in the liver -.of fed and
fasted animals. 30 23 FEB 2006 -14 Figure 11 is a graphical representation
of AGT-409 expression in the liver of fed and fasted animals (pooled

ani mal data). *p<0.001. Figure 12 iéréBéﬁ%%hical representati on of AGT-601

expression in the hypothal angs, of ‘ animals. *
Si gni ficantly different fro?‘f{"?‘gﬁ‘?ﬁ%@e@g“%ﬁﬁdﬁg, p=0.004 and p= 0. 005,
respectively. * Significantly different fromC fasted group, p=0.001.

Figure }3—s—a—graphecal—representation-of -AGT-601 in-the-hypothalamts—of
~ fled and |f ast SEQUEENGH ) N$dol-ed| ani mal dat a) .. DESORIEBION

1 partial nucleotide sequence of AGT-109
2 partial nucleotide sequence of AGT-407
3 partial nucleotide sequence of AGT-40&
4 partial nucleotide sequence of AGT-409
5 partial nucleotide sequence of AGT-60!
6 partial nucleotide sequence of AGT-204
7 AGT-109 forward primer

8 AGT-109 reverse primer

9 AGT-407 forward primer

10 AGT-407 reverse primer

11 AGT-408 forward pnmer

12 AGT-408 reverse primer

13 AGT-409 forward primer

14 AGT-409 reverse primer

15 AGT-204 forward primer
16 AGT-204 reverse primer

17 AGT-601 forward primer

18 AGT-601 reverse primer

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




10 Figure 14 is a graphical representation of the Log AGI-601 versus Log

gl ucose of. fed animals. Figure 15 is a graphical representation of the Log
AGT- 601 versus % body fat of fed 15 animals. Figure 16 is a graphical
representation of AGI-601 gene expression in the presence of saline and
beacon (see PCT/ AU98/ 00902 [ WO 99/23217]). * p=0.03, signifi 23551??&“ o
different to saline group. ** p=0.004, significantly differeft 3{}9&
Beacon group. # 20 p=0.005, significantly different to NPY + Beacon group.
Figure 17 is a graphical representation of AGI-601 expression in
insulin-treated GI1l7 <cells. 25 Figure 18 is a graphical representation of
AGT- 601 expression in glucose-treated GI cells. Figure 19 is a graphical
representation of AGI-204 expression in the pancreas of fed and fasted
animals. 30 2 3 FEB 2006 - 15 Figure 20 is a graphical representation of
AGT- 204 expressi-on—i-n-the pancreas of fed and _asted animals (pool ed ani nal
data). *p=0. OGEQHEMEIB.‘NQ)S a craphl cal repr %ESC@I‘P@‘K}‘N hypot hal anus
AGT- 204 expressiom under—fed—or—5fasting—eonrditions—* p=0.05 Goup-Afed
versus Grloup A fasteé?ani mals; #|p=0.03 Go@ycICBMIEdrwarsspmrﬁrfasted
animals. |Figure 22 |§ a gr aph| call representarti 2:3, f " at-anmus—AGT-20%4
expressidn of all animals under Ifed and fasti Con rHPIS * p=0.009. 10
Figure 23 is a graphical representation of hypothal amus AGT- 204 expressi on
in control and restricted animals. * p<0.03, significantly different to
G oup A control. Figure 24 is a graphical representation of control body
wei ght (13W and AGT-204 15 expression.

T
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Figure 25 is a Figure 26 is a schematic representation of the hybridization
and anplification stages of the 20 SSH (RDA) protocol. 2 3 FEB 2006 -16
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention is
predicated in part on the identification of novel genes associated inter
alia wth regul ation of energy bal ance obesity and diabEtezéﬁﬁgﬁfrE@¥SC|e 5
devel opnent. The genes were identified by a nunber of proc 2 udi ng
differential display, mcroarray anal ysis or suppression subtractive
hybridi zation (SSH) [also referred to as representative difference

anal ysis (RDA)] of hypothal anmus, liver or pancreas nmRNA between | ean and
obese ani mal s and/ or between fed animals and fasted animal s and/or between
di abetic and non-diabetic animals.. 10!Fhe term"differential" array is
used in its broadest sense to include the expression of nucleic acid
sequences in one type of tissue relative to another type of tissue in the
sane or pRitkFEHRSERIPTIONSOFREAEEIGIRES "different” animals includes the
same animals but in different gastronom cal states such as in a fed or
non-fed state. A microarray analysis 15 preferably includes sets of arrays

of nucl e, acid. expr.gssh o0, BrAMNGH 3¢ (711 09ENACRInRERLy DS b il

di spl ay GiFFELR ybritdi zati on characteristics. Accordingly, one aspect
of the pragIHnihaArention provides a nucleic acid nolecule conprising a
sequence of nucl eotides encoding or conplenmentary to a sequence encodi ng 20
a proteein or a derivative, honolog, analog or nminetic thereof wherein said

nucl ei ¢ aci d | e j i a v Sdssiofah ltes hapathaismus nf fed
hypot hal 3'5 ¢ 1|Svae§rlﬂgﬁi3%1§rr¢s%§%§€t§%goﬂ%ﬁ‘}lrorb(g(saée pani mal s con%g]rbed to | ean

gni mal s. Aha faiddelnahel (prdadlanimat datth&pgd.88bnt i nvention provides a nucleic
acid nolecule 25 conprising a sequence of nucleotides encodi ng or
conplenentary to a sequence encoding a protein or a derivative, honol og,

anal og org.ni . ek I 8iidn $8h dodiahaiCAGTH D9 enplressishe | s expr essed
in Iargegﬁgéﬂgigﬁﬂggﬁgnnuets in the hg%othalanus, | i ver and/or pancreas of
fed amgmal s conpared to fasted ani nmal s. '

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

animals.

Figure 5 is a graphical representation of AGT-407 expression in the liver of fed and fasted

15 animals (pooled animal data}. *p<0.003.
Figure 6 is a schematic representation of the genomic structure of the S1F gene.

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

90  functional domains of S1P (Nakajima et al., J. Hum. Genet. 43: 212-217, 2000).

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

fasted animals.

k=

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

animals (pooled animal data).

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

fasted animals.
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30 In yet another related enbodi nent, the present invention provides a
nucl eic acid nol ecule conprising a sequence- of nucleotides encodi ng or
conplenmentary to a sequence encoding 2 3 FEB 2006 - 17 a protein or a
derivative, honolog, analog or mmnetic thereof wherein said nucleic acid
nol ecul e is expressed in larger or smaller anounts in the hypothal anus,

| iver and/or pancreas of diabetic aninmals conpared to nonwz tg{@gﬁﬂ?
animals. 5 The térns "l ean" and "obese" are used in their nost genera
sense but should be considered relative to the standard criteria for
determ ning obesity. Generally, for human subjects, the definition of
obesity is BM>30 (R sk Factor Prevalqug St udy Managenent Conmittee. Risk
Factor Preval ance Study: Survey No. 3:1989. Canberra: National hearth
Foundation of Australia and Australian Institute of Health, 1990; Witers
and Bennett, 10 Ri. sk Factors for Cardi ovascul ar Di sease: A Summary of
Aust r al i arFigukeall daapBrphical aprstniationnof] AGIT-#0R expiesdipmlin lhahisenef fat end
1995). Cbﬁ%ﬁ&iﬁﬁﬁﬁ%{p&ﬂe@@hﬂﬁhd Qkéggglbe enpl oyed to study the

di fferences 1 n gene ~ expressi on bétween obese and | ean animals and fasted
and fed animals. In particular, the 15 present invention is exenplified

usi ng the Psannnonys ohesus (the Israeli_ sand rat) aninal nodel o

[ h r"P dﬂ’o‘ h (th | i d ) _ani mal del of

di et ar y- i Td&E OB es¥aRPca genpsoniotion af AGT-AAT expiessus by the fapothalemuaef det | ve
lifestydeanthsdd IRk disgl; - hey, & in.lean and narnmgl ycemni c
(Shafrir and “Git man. Jng%x%ﬁ%ﬁﬁg%Bﬁ}g%ti%ﬁlﬁ;e%ﬁr]%:fg@&%% 1’1_8)9(@.&%?_
However , 0008, tespentintlyr ¢ Spiificandy differentdi@h (Ofasied gl‘d\.?i, gumogb.ow (on which
~many ot her aninmal species remain healthy), a range o 0 pat hophysi ol ogi cal
riesponses are seen (Barnett et al., D abetologia 37: 671-676, 1994a;

Barnett etFighre 13 i@ta-_/gré'phig??éjrgs)énéﬁbn Z?%’dolfg-ég%%? &%%gp%ﬁ{ai]a?rﬁlﬁ%oeft feﬁtgp? IP%S?Gb te

Nutr Metab 8: 42- 47, '1995)." By the age weeks,” nore an he
ani mal s baporas (leelad aandal dapa)r tciOrdSel y one-third devel op NNDDM Only
hyperphagi ¢ animals go on to devel op hyperglycenia, highlighting the
i nportance of excessive energy intake in the 25 pathophysi ol ogy of obesity

d NI DDVIEi i 1 : S6k e T
L e b Ay R s B

phenot ypedi#galnd i ncl ude hyperinsulinenia, dyslipidenia and inpaired
gl ucose tolerance (Collier et at, 1997a; supra; Collier et at, Exp din
Endocri nol D abetes 105: 36-37,

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

15 animals,

Figure 16 is 2 graphical representation of AGT-601 gene expression in the presence of

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

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

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

cells.

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

cells.

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

fasted animals.
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1997b). Psmmmanrys obesus exhibit a range of bodywei ght and bl ood gl ucose
and insulin 30 levels which forns a continuous curve that closely resenbl es
the patterns found in human popul ations, including the inverted U shaped
rel ati onshi p between bl ood glucose and 2 3 FEB 2006 -I1s insulin |evels
known as "Starling's curve of the pancreas" (Barnett et al. 4a; supra).
It is the heterogeneity of the phenotypic response of Psaégﬁiﬁai mbesus
which nake it an ideal nodel to study the etiology and pat hophysi ol ogy of
obesity and NIDDM 5 Psaznnzoznys obesus animals are conveniently divided
into three groups viz Goup A aninmals which are | ean, nornoglycen c and
nor noi nsul inem c, Goup B aninmals which _are obese, nornnglycenlc and
hyperi nuslinenm ¢ and Goup C ani mal s whith are obese, hyperglycemnm c and
hyperinsulinenc. 10 Another aspect of the present invention provides a
nucl eic acid nol ecul e conprising a nucleotide sequence encodi ng or

conpl emenFiguye 26 ina gmmbghb@pmentdtmgoﬁACéBe@@fbsmrmloranﬂia penuber i fad sail d
nucl eot i de Seguen S .su nt.i a set forth in SEQID NO | or SEQ
ID NO 2 of ﬂciﬁécg?m]@é%&?@ ?étb%g}‘SEQIDNQSOr SEQ IDNO6 or a
nucl eoti de sequence having at |east about 30%simlarity to all or part of
SEQID NO 1 or 15 SEQID NO2 or SEQID NO3 or SEQ 1D NO 4 or SEQ ID NG 5
or SEQ | DFigere2hius svaphical repysagsitetiast ofthpipoihalazmus A G- BHeexpressonaindér BEQr| D

NG 6 o6 R elRfutl PR RushE e stiPub A eBhTehey Pebia e

and wher eRrfed adrsh s EAstddanaehld. nol ecul e is expressed in larger or smaller
anmounts in hypothalanmus, liver or pancreas of obese animals 20 conpared to
liean animals and/or in fed ani mal s conpared to fasted ani mal s. Higher

Than a0 TERrES, & 20gERRLATRLRSEH R LPALAREN YR ShENSBHERRSFRES o
99% or abmu3mhzﬁdénkémpdés&ngﬁomhﬁdusﬁphDQMBdes an RNA nol ecul e such as a

MRNA transcrlpt as well as a proteln Some genes are non-protein encoding
genes 18n4 produce nmRNA or ot her type nDIecuIes and are involved in

ey S B i D e @Mﬁ%ﬁﬁo BRS04 Pl [kt O

RNAI  or vl pstodied taaimad i*gi-<dd0, tsrgmﬁmhﬂyldrfgarweﬂtﬁox@;ezxgson&mhns or

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

15  expression.
Figure 25isa

Figure 26 1s a schematic representation of the hybridization and amplification stages of the
20 SSH (RDA) protocol.




30 introns). Qther genes encode nRNA transcripts which are then transl ated
into proteins. A protein includes a polypeptide. The differentially
expressed nucleic acid nolecules, 2 3 FEB 2090 -19 therefore, nmay encode
MRNAs only or, in addition, proteins. Both nRNAs and proteins are forns of
"expression products”. Reference herein to simlarity is generally at a
| evel of conparison of at least 15 5 consecutive or subst arﬂﬁﬁﬁﬁjl 2006
consecutive nucleotides or at |least 5 consecutive or substantially
consecutive amno acid residues. The term"simlarity" as used herein
~includes exact identity between conpared sequences at the nucleotide or

am no acid |l evel. Wiere there is non-id %tity at the nucleotide level, 10
"simlarity" includes differences between sequences which result in
different amino acids that are nevertheless related to each -other at the
structural, functional, biochem cal and/or conformational |evels. Were
there i s RETAHBDIDESERIPREOMNONA BE RREFEKRED MBIORIMENTS ncl udes ani no
acids that are nevertheless related to each other at the structural,
functional, biochem cal and/or conformational levels. In a particularly
pr ef er r ed TaghpdiciPMventddn RYrbAitbdth i of TR RNAR AEATIRBSf 1RRE gdiee abfddtita
the level of ‘identity rather than simlarity. Terns used to describe
sequence Embiatdlanstitlpsrepelatiernoft woeugy helaace aibgsitic | aadt idipbstesi prd/eiganuscle
"reference _sequencer, "conparison.w ndow'. "seqguenc Lmarid v g ee nce
20°1 dent | B EIOMER: Dhe 260 eperedfhuited ) P EY ENOE AL iplialot girrcRERUE S
identity" displafURst@btraRlhilysh Bt kagpresatvsh subtasiwiybaldidatient(BSH) [alé referred
"reference sequence" is at |least 12 but frequently 15 to 18 and often at
least 25 & antrpvesenistive ddferawemprlors (RIMIM of hxpatbagmnys, [vge eanger¢aionRNA

pol ynucl egt j des ch comprise I 8. i
Phe” compPe e dah et eeroiiaRtakdds Sy Spl PEF Guihq S an BT ulBld RLGH
pol ynucl eoktviles didedc GRd ndb diabsteuaness.t hat is divergent between the two
pol ynucl eoti des, sequence conparisons between two (or nore)
pol ynud) eotides are typically performed by conparing sequences of the two
pol ynucl egf] ¢} i G0 i k ' i ik
Fog) on of "Eanimn dferPul AR i AR ATEE roddhs! HERE 1 in@lR: BRTBRLEAGER!
concept uahuslegneid ssafuendey i oad type bZ ticomtrelgtios s aethed tgs dfhabud in thospas ed t o
a reference _sequence. The

different animals. Reference to “different” animals includes the same animals but in
different gastronomical states such as in a fed or non-fed state. A microarray analysis
15 preferably includes sets of arrays of nucleic acid expression products (e.g. mRNA or PCR

products) which display differential hybridization characteristics.

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

of obese animals compared to lean animals.

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

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

pancreas of fed animals compared to fasted animals.

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

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




30 conparison wi ndow may conprise additions or deletions (i.e. gaps) of
about 20% or less as conpared to the reference sequence (which does not
conprise additions or deletions) for 2 3 FEB 2006 -20 optinmal alignnent of
the two sequences. Optinal alignment of sequences for aligning a
conpari son wi ndow may be conducted by conputerised inpl errentgts.icﬂgé f[iﬂ

al gorithns (GAP, BESTFI T, FASTA, and TFASTA in the W sconsi Rt 4086

Sof tware Package Release 7.0, Genetics Conputer G oup, 575 Science Drive
Madi son, W, USA) or by 5 inspection and the best alignnment (i.e. resulting
in the highest percentage honol ogy over the conparison wi ndow) generated
by any of the various nethods selected. Reference also my be nmade to the
BLAST fam |y of prograns as for exanpl‘elai‘scl osed by Altschul et al.

(Nucl. Acids Res. 25: 3389, 1997). A detailed discussion of sequence

anal ysis can be found in Unit 19.3 of Ausubel et al. ("Current Protocols

i n Mol ecui grotBinodroy eridadive, M¥helpglandloe Somsimetic ,thdB8Awh&s; sdthaptieic 45] .

The terns_ " " and "aiequence identity" as used. herei

?Feg ence simlarit 7 )
refers t o PHE Ex PP tmsl@éﬁreﬁﬁégl Fle 2GRS Batheohymo Wil “ey 2B/ or
structur aﬂ)én\éré‘a's'6&"Hﬁ%eﬁ@mﬁmﬁ&@o%&é@b%ﬁ-d’i‘éﬁéki@%ﬁn&’a‘?s.bas' s over a w ndow of
conpari son. Thus, a "percentage of sequence identity", 15 for exanple, is
cal cul ated by conparing two optimally aligned sequences over the w ndow of
conpar L.so eterg ni,ng the nunber of posijions at which the.identica

el of & abh Vi cled” gt a o e teBiod B3 uhtiF GRed] it owe dubSnoly be ¢

t he nunbegoriderd efiftie ROThd ktafdard cHietialfoP delchBind sit9 GERME FoP Q&inkh ONS
by the total nunber of positions in the window of conparison(i.e., the

Wi ndow si #@yectnilee defintign of elpsithids BadlaBO (Biskiiotar Provaidmge tStedyPBlapegaemt age

of sequengg i dent id:v, r $he._pur s. of th € t Jinventij "sequence
dent v CarT iBe RHERQRs T B SRSl ek SR e NaPoun 3R Dy
t he DNASI Bowrglatiu o Ausiras i (Aestsilion Msthufeoss WeAdoWsiooawRitkRbAR1 Beamt,
Hitachi Software engineering Co., Ltd., South San Francisco, California,

- UsA) G8i nByiskt Berders dfad efardiavasadaryBisgasen A hsummatie odndestrabian adatac Eonlyranayi ng
the softwape. 19 'ﬂlgtﬁﬁte%?ﬁgﬁﬂgn@ﬁpe{léﬁré n §§=‘)| ation to 25 sequence
simlarity. Befer ance herein o & OW’S?I’I hgency includes and enconpasses
fromat |east about O to at |east about 15%v/v formam de and from at

| east aboet 1 Mto at | east about 2 Msalt_ for ) ]
onveniently, an amimal model may be employed to study the differences in gene

expression between obese and lean animals and fasted and fed animals. In particular, the
15 present invention is exemplified using the Psammomys obesus (the Israeli sand rat) animal
meodel of dietary-induced obesity and NIDDM. In its natural desert habitat, an active
lifestyle and saltbush diet ensure that they remain lean and normoglycemic (Shafrir and
Gutman, J Basic Clin Physiol Pharm 4: 83-99, 1993). However, in a laboratory setting on
a diet of ad libitum chow (on which many other animal species remain healthy), a range of
20 - pathophysiological responses are seen (Bamett et al, Diabetologia 37: 671-676, 1994a;
Barnett et al., Int. J. Obesity 18: 789-794, 1994b, Bamett 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
25 pathophysiology of obesity and NIDDM in Psammomys obesus (Collier et al., Ann New
York Acad Sci 827 50-63, 1997a; Walder et al., Obesity Res 5: 193-200, 19972). 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). Psainmomys obesus exhibit a range of bodyweight and blood glucose and insulin
30 levels which forms a continuous curve that closely resembles the patterns found in human

populatiops, mncluding the inverted U-shaped relationship between blood glucose and




hybridi zati on, and at |east about 1 Mto at | east about 2 Msalt for

washi ng conditions. 30 Generally, low stringency is at from about 25-30C to
about 42C. The tenperature nay be altered and hi gher tenperatures used to
repl ace formam de and/or to give alternative 2 3 FEB 2006 -21 stringency
conditions. Alternative stringency conditions may be applied where
necessary, such as nedium stringency, which includes and eﬁﬁmgmfrom
at | east about 16%v/v to at |east about 30%v/v fornmam de

| east about 0.5 Mto at |east about 0.9 M salt for hybridization, and at

| east about 0.5 Mto at |east about 0.9 Msalt for washing 5 conditions, or
hi gh stringency, which includes and enco]gasses fromat | east about 31%
v/v to at |east about 50% v/v fonnam d€ @nd fromat | east about 0.01 Mto
at | east about 0 15 Msalt for hybridization, and at |east about 0.01 Mto
at | east about 15 Msalt for washing conditions. In general, washing is
carried oupsufin lﬁV%Sk@DVHl as ‘Zﬂta}(l@gs) Wmfuhﬁmmaﬁab”[@ﬁhmaﬂet ApE99Bi Sbpra® It

109, 1962 a . dupl ex DNA creases b 1C 10 vvlth ever
i ncrease 2)? %)){\5 Xr%?ﬁneltﬁ g]? pg? ?Wn%%g fﬁﬁ’?’%’”{’%@ a5 "apeh makgdlyan y
Eur. J. Biethedel #audahe sy B PRI siofo SR BRGL Iy

hybridi zation conditions. Accordingly,” particularly pref errel?i’l | evel s of
stringency are defined as follows: low stringency is 6 x SSC buffer, 0.1%

wv SDG atPs%ﬁmz%%&S c?beg?sd%ﬁga?s %IC'CB%/ A2 Illyfﬁhéﬁfégts IISHI?% d%qfei,gel;)gpso vz_llf_:%(}\rl\(l)/q\ﬁ; DS

at a tenperature’in the range

buf fer, 0.ahfmalh wiSSaat legn trmmeg@wm afd At BAaTIneRSe, dﬁaﬁg@%&% Qﬁucél t
(0]

sequence or apino acid_sequence of the present invention nhy correspon
exactly t RE® SaFRE: BFnEhcs apch &yperinpskndryiconduBrdupgC gaiteals ovhich areeshesagi ng

cDNA) or ﬂl{mﬁfl or nore nucl eotide or am no acid
substit ut ihgﬁés}fg gxg?d'l on Eﬁ]&ﬁrdm I%C del etions. The nucl eoti de sequences set
forth in SEQID NG 1, SEQID NG 2, SEQID NG 3, SEQID NO 4, SEQID NG5

and Sggl 6 corre gnd to the genes referred to herein as AGT-109,
AGT- 4 2\‘.‘#’ é‘SPf)SG;P 489 presest. @Gin%pwezmnucﬂ@gpmd imved¢ople camprising a

oo OO 2 AT OB T Tl D ™
AGT- 409, 28daCTwBeLirsmid A@Ietﬁﬁi@ sequd:nwde§ as vitrtRitialpcePotatif SE@@ NNyt O
the genom ?(‘?%i\ﬁﬁwgﬂmﬁéf‘% or $50 INOH o QI RO br 820D NOB s
nucleotide sequence having at least about 30% similarity to all or part of SEQ ID NO:1 or
15 SEQID NO:2 or SEQ ID NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ ID NO:6 and/or
is capable of hybridizing to one or more of SEQ ID NO:1 or SEQ ID NO:2 or SEQ ID
NO:3 or SEQ ID NO:4 or SEQ ID NO:5 or SEQ 1D NO:6 or their complementary forms
under low siringency conditions at 42°C and wherein said nucleic acid molecule is
expressed in larger or smaller amounts in hypothalamus, liver or pancreas of obese animals

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

Higher similarities are also contemplated by the present invention such as greater than 40%

or 50% or 60% or 70% or 80% or 90% or 95% or 96% or 97% or 98% or 99% or above,

25  An expression product includes an RNA molecule such as 2 mRNA transcript as well as a
protein. Some genes are non-protein encoding genes and produce mRNA or other RNA
type molecules and are involved in regulation by RNA:DNA, RNA-RNA or RNA:protein
interaction. The RNA (e.g. mRNA) may act directly or viz the induction of other
molecules such as RNAi or via products mediated from splicing events (e.g. exons or

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

) protemm mcludes 2 polypeptide. The differentially expressed mucleic acid molecules,




substitutions, deletions and/or additions to the nucl eotide sequence, the
present invention further enconpasses nutants, fragments, parts and
portions of the nucleotide sequence corresponding to AGI-109, AGT-407,
AGT- 408, AGT-409, AGT-601 and AGT-204. 30 Anot her aspect of the present

i nvention provides a nucleic acid nolecule or derivative, 2 3 FEB 2006 -22
honol og or anal og t hereof conprising a nucl eotide sequence e@cﬁtﬁﬁ&,gﬁ% a
nucl eoti de- sequence conplenentary to a nucl eoti de sequence encodi ng, an
am no acid sequence substantially as set forth in SEQID NO 1 or a
derivative, honolog or mnetic thereof or having at |east about 30%
simlarity to at |least 10 contiguous amno acids in SEQID 5 NO 1. Yet
anot her aspect of the present inventionliprovides a nucleic acid nolecule or
derivative, honolog or anal og thereof conprising a nucleotide sequence
encodi ng, or a nucleotide sequence conplenmentary to a nucl eoti de sequence

encodi ng, tiaRe@Pd, May2Eibds %ﬁ@qﬁg%ﬁ@oﬁqﬁ%ﬁgﬁifohﬁg@feﬁé Bdh irfrlllgﬁ%'} drneﬁ a@rt'c:rgéxjti)%u t

NO 2 or a derivative, honolog or mnetic ere

30% si mi | &rd foyms of Zaxpresaion pt@luctsiit i guous amino acids in SEQID NO 2. Still
yet anot her aspect of the present invention provides a nucleic acid

nol ecul e or 15 derivative, honol og or anal og thereof conprising a

nucl eot i dReSREMRNEE RN €O Giilarit9r is2 gfieeAIROLE d€1SRHWENSSn heé?ﬁf e 1 @
nucl eoti de sequence encoding, an amno acid sequence substantially as set
forth i°on SPICFBINO03 Bbstentially veamssautivhomullogides o met least tSherasdutive havi ng

at | east g[g&yé}n %.S]1 Nj ity to .t |.east 10 contiguous amno acids in SEQ
| D NO 3. vél‘:éﬁg%‘?llllslr&%ﬁ%t%%}m gcsl%erﬁl&”bqs' the present invention provides a
nucl ei ¢ acid nolecule or derivative, honolog or anal og thereof conprising

a nucleotige sequence encodin or a nucleotide sequence conplenentary to
a nucl eot 18 €Y (RmHanH @ dsedyhersim msludes exsictiidentityjeatweers ciapared erduencass

havi ng. ac ") Dol 0 defla Rif T Wt pORIR oB% Binel AT B cuETehAR ISR d
in 10 “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,
15 nucleotide and sequence comparisons are made at the level of identity rather than

similarity.

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

as compared {o the reference sequence (which does not comprise additions or deletions) for




SEQ I D NO 4. Even yet another aspect of the present invention provides a
nucl eic acid nol ecule or derivative, honol og or anal og thereof conprising
‘a nucl eoti de sequence encodi ng, or a 30 nucl eoti de sequence conpl enentary
to a nucl eoti de sequence encodi ng, an am no acid sequence substantially as
set forth in SEQID NO5 or a derivative, honolog or mnetic 2 3 FEB 2006
-23 thereof or having at |east about 30%simlarity to at | @g$tFED 2745
contiguous amno acids in SEQ ID NO 5. Even yet another aspect of the
present invention provides a nucleic acid nolecule or 5 derivative,
honol og or anal og thereof conprising a nucl eotide sequence encodi ng, or a
nucl eoti de sequence conplenentary to a nucl eoti de sequence encodi ng, an
am no acid sequence substantially as sefOforth in SEQID NO 6 or a
derivative, honolog or minetic thereof or having at |east about 30%
simlarity to at |east 10 contiguous amno acids in SEQ ID NO 6. 10 The

expr essi orppiaidl @lign@bntA$HTthd Ao :fél%[exﬂgzu Oﬁ@ﬁ'&l‘lgﬁgrmﬁﬁ? fo%%%thué%gg—s' %llar%&igﬁl eg°\§r -

204 has been deternmined, inter alia, to Indicate an involvenent
regul at i orfo8tPagFRR Brndayhmeayobe eprdictsd bylicatmputssisah ithplementatigys wf taldaoithism

In additi if f i al si g . AGT-1Q9, AGT-407, - 408,
AGT- 409, Kg‘é%oﬁﬁgﬁgfiﬁ%’ And TEAESTER 1 the g&“ﬁ%& %%“8@%?3 ,Soﬁwe’éefgcéﬁasmh
and/ or parRelems 700, Gesticy aldnisuted S I BBE & cARADHOE MYBESHSWIAsie] or by

animal s, these.genes may al so be expressed in other tissues includi'ng but
in no ‘waynsnertigreand dedsstrlignongnb &t arsutiieg in thedrghast peeettagntivwrlqgarmoeeas .

The nucl eiif. agheh iRl i ach.of AGI- 109, AGT-4Q7 - 408,
AGT- 206, - AlSPERristR VAR SRERRLE, BRTH j VAngusetheds 8‘1“1“38%}@%88%%% c
gci ds. suchasase madiihs BHAIT andly 20pragReRARIfEr SQHROERIAIRN Ak sakence
may al so ¢ i se exons and introns. A genom c sequence may al so include a
P 9 & 4
pronot er 1t gf oflcir K6t 1y 38 8Y AT b detaidrdoiscussion efpeavgniesanadyss eharbsdfornd be
a AGT- 109 in A 197 o A48/ 5894 B e NEnh !
anot her ani mal speci es.SuThee A@%‘%@%ﬂk@ﬂ%@%@gﬁl%@% %&ﬁbg%og%hﬂggﬂl@?g%m
and AGR 20xngd&me $ 94928 €ilppiet 18d herein from the hypot hal anus, |iver
and/ or _
The terms *sequence similarity” and “sequence identity” as used herein refers to the extent
that sequences are identical or functionally or stracturally similar on a nucleotide-by-
nucleotide basis over a window of comparison. Thus, a “percentage of sequence identity”,
15 for example, is calculated by comparing two optimally aligned sequences over the window
of comparison, determining the number of positions at which the identical nucleic acid
base (e.g. A, T, C, G, I) occurs in both sequences to yield the number of matched positions,
) dividing the number of matched positions by the fotal number of positions in the window
of comparison (i.e., the window size), and multiplying the result by 100 to yield the
20 percentage of sequence identity. For the purposes of the present invention, “sequence
identity” will be understood to mean the “match percentage” calculated by the DNASIS
computer program (Version 2.5 for windows; available from Hitachi Software engineering
Co., Ltd., South San Francisco, Catifornia, USA) using standard defaults as used in the

reference manual accompanying the software. Similar comments apply in relation to

25 sequence similarity.

Reference herein to a low stringency includes and encompasses from at least about 0 to at
least about 15% v/v formamide and from at least about 1 M to at least about 2 M salt for
hybridization, and at least about 1 M to at least about 2 M salt for washing conditions.,
30 Generally, low stringency is at from about 25-30°C to about 42°C. The temperature may
be altered and higher temperatures used to replace formamide and/or to give alternative




t he pancreas of Psamonys obesus. The invention extends, however, to the
honol ogous genes, as determ ned by nucl eoti de sequence and/ or function,
from humans, primates, |livestock aninmals (e.g. cows, sheep, pigs, horses,
donkeys), laboratory test animals (e.g. mce, guinea pigs, hansters,

rabbi ts), conpanion animals (e.g. cats, dogs) and captured j%ég g ani mal s
(e.g. rodents, foxes, deer, kangaroos). 2 3 FEB 2006 -24 Tg &l aci ds
of the present invention and in particul ar AGI-109, AGT-407, AGT-408, _
AGT- 409, AGT-601 and AGT-204 and their derivatives and honol ogs may be in
isolated or purified fromand/or may be ligated to a vector such as an
expressi on vector. Expression nay be Inﬂ a eukaryotic cell line (e.g.
manmal i an, insect or yeast cells) or mcrobial cells 5 (e.g. E. coli)
or both. The derivatives of the nucleic acid nol ecules of the present

i nvention include oligonucleotides, PCR priners, antisense nol ecul es,

mol ecul esstingenap benditdrnsudéteimtivo sirgigppryessiddivnamokyf bis iamiiadu&h@ia weeasEdy,

nol ecul es. Ri bozynmes and DNA enzynes e IsolOcote Iat b

D eoont - oA NEHE s EBEEY WORBRSTES Sdreragpaseay igonn. ;RtsF DRYd R 601
and AGT- 304 Rhst BL 30VRNAS fo%fdﬂ@&ﬂd’ﬁ§m%%£9%t@@% of tdAa@Tea]sp%out AGIA07,
AGT- 408, AGT-409, AGT-601 and AGT-204 are conveniently enconpassed b

y
t hose nucialidor Hebridizationc esd ehjsasl abayt Oty b iCdaleeﬁq atousead 1\®S¢lbf0flwa®EIg | D

St ngondy BRAH T ORE RS s YR e PR M oREraRS o HgHe S Bt

por ti ons, v/ anfedst avahl S0% S/ RTEnTed bed D0 leAAtUbA 0.08 Wthat le@stOs[bout
reconbi nant sources including fusion proteins. Parts or fragments include,

- for exanpl-& Maealt {w hybgd@ﬁgoxbfanxi@rlqa@taabm Qlo! m@iﬂw@bowt(ﬁlmé Sal&@rf 20
601 and ﬂﬁm&con%}%ns &eggra%ﬂ%gam zgnl 9 ou{ f f ! td &’Pg@-g@“/et(l aimu de

substltutlo m no a nser derlv

anm no andinamM&arbaxyl Bol tenobel62) fHeyens, tas ’.[\4\{%|f|a @glaxrmNammmeay 1°C
insertions of single or multiple amno acids. Insertional anino acid
sequehe Wikl pemsy &ncagase Pﬁbséemu e wrmber QfriBispiatchdiage BTG WREHRIddsisheis Luir e

i ntroduce edet r a a,
nsert i on 4058 BB TOTHcF il R optBnll L ThekeOhplRtlich 2P o
product . Mﬁhng@alpamwuiaﬂyt §rﬁd§reed levels of stringency are defined as follows low
stringency is 6 x SSC buffer, 0.1% w/v SDS at 25-42°C; a moderate stringency is 2 x §§C

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

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

The nucleotide sequence or amino acid sequence of the present invention may correspond

-

to exactly the same sequence of the naturally occurring gene {(or comresponding cDNA) or
protein or may carry one or more nucleotide or amino acid substitutions, additions and/or

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

25 AGT-601 and AGT-204 includes, where appropriate, reference to the genomic gene or
cDNA as well as any naturally occurring or induced derivatives. Apart from the
substitutions, deletions and/or additions to the nucleotide sequence, the present invention
further encompasses mutants, fragments, parts and portions of the nucleotide sequence
corresponding to AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204.

30

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




characterized by the renoval of one or nore amno acids fromthe sequence.
Substitutional amno acid variants are those in which at |east one residue
in the sequence has been renoved and a different residue inserted inits
pl ace. An exanple of substitutional amno acid variants are conservative
am no acid substitutions. Conservative amno acid 30 substifutions
typically include substitutions within the follow ng group§%3bFEBigmmand

al ani ne; valine, isoleucine and | eucine; aspartic acid and gl utam c acid;
asparagi ne and 2 3 FEB 2006 -25 gl utam ne; serine and threonine; |ysine and
argi ni ne; and phenyl al anine and tyrosine. Additions to amno acid
sequences include fusions with other peptides, polypeptides or proteins. 5
Chemi cal and functional equival ents of A@E-109, AGT-407, AGT-408, AGT-409,
AGT- 601 and AGT-204 shoul d be understood as nol ecul es exhi biting any one
or nore of the functional activities of these nol ecul es and nmay be derived

fromany sbomobgsucmahsy terag coptiRitinah lnack¥HEd 8slweale ChoddfNtdf 4 BHcbRie

screeni ng processes such as natural product screening. 10 The derivatives

i nclude fr g@"f’f’gﬂ‘fe‘s CHEDICRGIAY (P cumaeleatide spmener epending,ofn whenentidr eequendeei n
fused to i 5 eTE er__protei pnaceous ,or non- pr.otei naceous
ol ecul o5, Ao ey B RERh 1E SECP D MO o BRrReER o P el MantS dherpe
protei n or havidgrl Vet viegut 3084 hinithity, toanakag 1o cdﬂtfﬁ%bﬁ@afrﬁ'ﬁd"@&ﬁs\&ﬁliﬁ? i
produceg |$K§ﬁrger or smaller anobunts in the hypothal anus, |iver and/or
pancreas of 1'n" obese animals conpared to lean animals. In a nore preferred
aspect of the present invention, there is provided an isolated protein or

a derivative, honolog, analog or mmetic thereof wherein said protein
conpri ses XAt awithey ag@chof thegeeueaniwestihispranideab tcRRCQHE thidlcude HHERRLILEE
sequence a SSorth in . SEQ.ID NO1, SEQID NO 2, SEQID NO3, SEQID
NO.q4, SEQ ‘%‘Bﬁﬁféf@roﬁm@édhﬁﬁ AEPBIPEF g2 AHFlRefidestqaycnesy traodingh avimpucieotideast

30% si mi | agdguyndeOcathple@entBAY to heh&&St RN ej o9 R 981N,y S RLoduced
in larger or small erﬂ armunfy_; ) e gl ibontile, o Bl a6id e Hp&Fed
to |edR athbsignballys set forth in SEQ ID NO:2 or a derivative, homolog or mimetic thereof or

having at least about 30% similarity to at least 10 contiguous amino acids in SEQ ID
NO:2.

Still yet another aspect of the present invention provides a nucleic acid molecule or
15 denvative, homolog or analog thereof comprising a nucleotide sequence encoding, or a
nucleotide sequence complementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in SEQ ID NO:3 or a derivative, homolog or mimetic

) thereof or having at least about 30% similarity to at least 10 contiguous amino acids in
SEQ ID NO:3.
20

Even still another aspect of the present invention provides a nucleic acid molecule or
derivative, homolog or analog thereof comprising a nucleotide sequence encoding, or a
nucleotide sequence coinplementary to a nucleotide sequence encoding, an amino acid
sequence substantially as set forth in SEQ ID NO:4 or a derivative, homolog or mimetic

25  thereof or having at least about 30% similarity to at least 10 contiguous amino acids in
SEQ ID NO:4.

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

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




A further aspect of the present invention is directed to an isolated
protein or a derivative, honolog, analog or mnetic thereof wherein said
protein is encoded by a nucl eotide sequence substantially as set forth in
SEQIDNO1, SEQIDNO2, SEQIDNO3, SEQID NO4, SEQID NO5 or SEQ ID
NG 6 or a nucl eotide sequence having at |east 60% 30 simlarity to all or
part of SEQID NO 1, SEQID NO 2, SEQID NO 3, SEQID NO42§Eg[J1gU%QS or
SEQ ID NO 6 and/or is capable of hybridizing to SEQ I D NO 1 ’ 3 FEB
2006 -26 NO 2, SEQID NO 3, SEQID NO 4, SEQID NO5 or SEQID NO6 O
their - conplementary forns under |ow stringency conditions at 42C

Ref erence herein to AGI-109, AGI-407, -408, AGT-409, AGTI-601 and AGT-204
5 includes reference to isolated or purified naturally occurring AGT-109,
AGT- 407, AGTI 408, AGT-409, AGT-601 and AGT-204 protein nolecules as well as
any derivatives, honologs, anal ogs and mnetics thereof Derivati vea )

i ncl ude phdgrest, off hagneat Easntbopb BOVosimilagty AGH lkeg, LAcmigypus ARmMuAFEds 10

AGT- 409, AGT- 6%%nd AGT-204 as well as single and nmultiple am no acid
subst i t utSHA&D NidPet i ons and/or additions to AGT-109, AGT-407, 10 AGT- 408,
AGT- 409, AGT-601 and AGT-204. A derivative of AGT-109, AGI-407, AGI- 408,
AGT- 409, AGT-601 and AGI-204 is conveniently enconpassed .by | ecul es
encoded Hivea yricinetter dpes (icthe cpresgphbinensen myeyides 2 mifieie 38%‘1‘%"%% ror

SEQID NO2 EQ LD NO 3 E D . 4 : i 6
onder T oWoraRTn GOk BRANABRTSR! APl oy Ristchide e cnbodibe oo
AGT- 407, 0fi38 sef\Ehuéd Q8mpAiler®@d 1and nAitoidid sequenta decodiveianaiminaidds.

Anal ogs of AGI-109, AGT-407, AGT-408, AGT-409, 'AGI-.6Q1 and AGT-204 .

" cont enpl atequervesabstaitiadlyrdeset futh wr SEQID Nh$ @ 45ivaiitriiomeles Sh@ s si de
chai ns, ipcorporati.on of unnatural ]-NQ:. aCl I i 1hy atidyes
during pepticgee” 6‘.’1"%&193}%38%??033?%" %ﬁg{%ﬁ?@%ﬁ%ﬁgﬂg cgltﬁ toﬁtsaqﬁge of .
crossli nkexd NGO her et hods which inpose conformational constraints on
t he protei naceous nol ecul e or their anal ogs. Exanples of side chain

nmodi fil@ati ons contenpl ated by the present invention include nodifications

of am no 3 g)Pp%esssijo%%a%t%npé{f Aéqgﬁfg, \AQ}’ﬁlétb’Y,l AGTODDR GEA0D] REGTVE( har®NAGT-
904 has been determined, inter alia, to indicate an involvement in the regulation of one or
more of obesity, diabetes and/or energy metabolism. In addition to the differential
expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 in the
15 muscle, hypothalamus, liver, stomach and/or pancreas of lean versus obese animals and fed
versus fasted animals, these genes may also be expressed in other tissues including but in
no way limited to muscle, hypothalamus, liver, stomach and/or pancreas. The nucleic acid
molecule encoding each of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and

AGT-204 is preferably a sequence of deoxyribonucleic acids such as a cDNA sequence or

R

20 a genomic sequence. A genomic sequence may also- comprise exons and introns. A

genomic sequence may also include a promoter region or other regulatory regions.

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

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




25 al dehyde foll owed by reduction with NaBl114i am dination with

nmet hyl acetim date; acylation with acetic anhydride; carbanoyl ation of

am no groups with cyanate; trinitrobenzylation of amno groups with 2, 4,
6-trinitrobenzene sul phonic acid (TNBS); acylation of am no groups with
succini c anhydride and tetrahydrophthalic anhydride; and pyridoxylation of
| ysine with pyridoxal -5-phosphate foll owed by reduction mﬁth?@aﬁf54% 0 23
FEB 2006 -27 The guani dine group of arginine residues may be nodifi by
the formation of heterocyclic condensation products with reagents such as
2, 3- but anedi one, phenyl gl yoxal and glyoxal. 5 The carboxyl group nmay be
nodi fi ed by carbodiimde activation via O acylisourea formation foll owed
by subsequent derivitization, for exawmzﬁ‘to a correspondi ng am de

Sul phydryl groups nmay be nodified by methods such as carboxynet hyl ation
with iodoacetic acid or iodoacetam de; perform c acid oxidation to cysteic
aci d; f or fitinanlcaf aads16f thie pedent invdrpiohded inipaticaldn /G T-N09| A CTAPOUNGE;408,

reaction w | ei,m de, | ej nhydride . or other substituted nmal ei m de;
format i on%ﬁﬁ@ A ras &ES%@%‘?@%%“ PRECTYALEIT SR ReMEInEs BrayARsdp dsolated or
4- chl or ompugHEK BREDYhSUE RR rHae(r:]Ii Sdbho PYERYE mcdéréﬁcg)%gsrﬁ% yeveca)'r. Eﬁ‘)rtef]sion

chl oronercuri -4-nitropheno other nercurials; ation
cyanat e amaylHeahianmkaPiic t81 Tiny it gphanmabisi,dusest omyeabieceiopof ineictnpial cells

exaan%, Xi ti@n 'Hﬂ N bronosuccinirnide or al kylation of the indole
ring w'th %g'%aclo %9\5,\%9 i trobenzyl bromide or sul phenyl halides. Tyrosine
resi dues on the other hand, may be altered by nitration with
tetranitromethane to forma 3-nitrotyrosi ne derivative. 20 Mdification of
~ the i m daZbpedenivajives ef Hhet ndtileie reidi thndeavdss tnd dec qupdent himslertion  include

i o o R AR 6 orBt e e i
and deri valippresidilind Gap@Phi:6icSI Restécules. Ribozymes and DNA enzymes are also
10 contemplated by the present invention directed to AGT-109, AGT-407, AGT-408, AGT-
409, AGT-601 and AGT-204 or their mRNAs. Derivatives and homologs of AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 are conveniently encompassed by
those nucleotide sequences capable of hybridizing to SEQ ID NO:1, SEQ ID NO:2, SEQ
ID NO:3, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NOQ:6 under low stringency conditions
15 at42°C,

Derivatives include fragments, parts, portions, mutants, variants and mimetics from
- '_) natural, synthetic or recombinant sources including fusion proteins. Parts or fragments
include, for example, active regions of AGT-109, AGT-407, AGT-408, AGT-409, AGT-

20 601 and AGT-204. Derivatives may be derived from insertion, deletion or substitution of
amino acids. Amino acid insertional derivatives include amino and/or carboxylic terminal
fusions as well as intrasequence insertions of single or multiple amino acids. Insertional
_-amino acid sequence variants are those in which one or more amino acid residues are
introduced into a predetermined site in the protein although random imsertion is also

25 possible with suitable screening of the resulting product. Deletional variants are
- characterized by the removal of one or more amino acids from the sequence. Substitutional
amino acid variants are those in which at least one residue in the sequence has been
removed and a different residue inserted in its place. An example of substitutional amino

acid variants are conservative amino acid substitutions. Conservative amino acid

30 substitutions typically include substitutions within the following groups: glycine and
alanine; valine, isoleucine and leucine; aspartic acid and glutamic acid; asparagine and




I nclude, but are not limted to, use of norleucine, 4-am no butyric acid,
4- am no- 3- hydr oxy-5- phenyl pentanoi ¢ aci d, 6-anzi nohexanoi c acid,

t-butyl gl ycine, norvaline, phenylglycine, omthine, sarcosine,

4- am no- 3- hydr oxy- 6- net hyl hept anoi ¢ acid, 2-thienyl alanine and/or
D-isonmers of amno acids. A list of unnatural am no acid, c§m§g§|§§gd 30
herein is shown in Table 3. 2 3 FEB 2606 -28 TABLE 3 Codes 4 &rFto Zilb

non-convention an:inc acids 5 Non-conventional Code am no acid

a-am nobutyric acid Abu a-am no-a-nethyl butyrate Mabu 10

am nocycl opropane- Cpro carboxyl ate am noi sobutyric acid Al b

am nonor bonyl - Norb carboxylate 15 cycl] ohexyl al ani ne Chexa

cycl opentyl al ani ne Cpen D al ani ne Dal~ 2°D- arginine Darg D-aspartic acid

‘Dasp 20 D-cysteine Dcys D-glutamne Dgln D-glutamc acid Dglu

D-histidine Dhis D-isoleucine Dile 25 D-1eucine Dieu D-lysine D ys,
glutamine; serine and threonine; lysine and arginine; and phenylalanine and tyrosme.

Additions to amino acid sequences include fusions with other peptides, polypeptides or

proteins.

5 Chemical and functional equivalents of AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and AGT-204 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 screéning processes such as natural product
screening.
10
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,
15 homolog, analog or mimetic thereof which is produced in larger or smaller amounts in the

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

J In a more preferred aspect of the present invention, there is provided an isolated protein or
a derivative, homolog, analog or mimetic thereof wherein said protein comprises an amino
20  acid sequence substantially encoded by a nucleotide sequence as set forth in SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:6 or an amino
acid sequence having at least 30% similarity to all or part thereof and wherein said protein
is produced in larger or smaller amounts in liver or stomach of obese animals compared fo
lean animals.
25
A further aspect of the present invention is directed to an isolated protein or a derivative,
homolog, analog or mimetic thereof wherein said protein is encoded by a nucleotide
sequence substantially as set forth in SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5 or SEQ ID NO:6 or a nucleotide sequence having at least 60%
30 similarity to all or part of SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4,
SEQ ID NO:5 or SEQ ID NO:6 and/or is capable of hybridizing to SEQ ID NO:1, SEQ ID




D- et hi oni ne Det D-orni t hi ne Dom D-phenyl al ani ne Dphe 30 D-proline Dpro
D-serine Dser Non-conventional amino acid L-N-nethylalanine .

L- N-nmet hyl argi nine L-N-nethyl asparagine L-N-nethylaspartic acid

L-N-nmet hyl cysteine L-N-nethylglutamne L-Nnethylglutamc acid
L-Nmethyl liistidine L-Nnmethyliorleucine L-Nmethylleucine

L- N-met hyl I'ysine L-N-net hyhnet hi onine L-N-nethyl norleucine?2 3 FEB 2006 -
L- N-nmet hyl norval ine L-N-methylornithine L-Nnethylphenylalanine

L-N-met hyl proline L-N-nethylserine "L-N-nethyltbreonine

L- N-net hyl trypt ophan L-N-net hyl tyrosine

-26 -

NO:2, SEQ ID NO3, SEQ ID NO:4, SEQ ID NO:5 or SEQ ID NO:6 or their

complementary forms under low siringency conditions at 42°C.

Reference herein to AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204
5 1includes reference to isolated or purified naturally occurring AGT-109, AGT-407, AGT-
408, AGT-409, AGT-601 and AGT-204 protein molecules as well as any derivatives,
homelogs, analogs and mimetics thereof. Derivatives include parts, fragments and portions
of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 as well as single
and multiple amino acid substitutions, deletions and/or additions to AGT-109, AGT-407,
10 AGT-408, AGT-409, AGT-601 and AGT-204. A derivative of AGT-109, AGT-407, AGT-
408, AGT-409, AGT-601 and AGT-204 is conveniently encompassed by molecules
encoded by a nucleotide sequence capable of hybridizing to SEQ ID NO:1 or SEQ ID
NO:2 or SEQ ID NO:3 or SEQ ID NO4 or SEQ ID NO:5 or SEQ ID NO:6 under low

stringency conditions at 42°C.

15 '

Other derivatives of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204
include chemical analogs. Analogs of AGT-109, AGT-407, AGT-408, AGT-409, AGT-
) 601 and AGT-204 contemplated herein include, but are not limited to, modifications to
side chains, incorporation of unnatural amino acids and/or their derivatives during peptide,
20 polypeptide or protein synthesis and the use of crosslinkers and other methods which

impose conformational constraints on the proteinaceous molecule or their analo gs.

Examples of side chain modifications contemplated by the present invention include

modifications of amino groups such as by reductive alkylation by reaction with an
25 aldehyde followed by reduction with NaBH,; amidination with methylacetimidate;

acylation with acetic anhydride; carbamoylation of amino groups with cyanate:

trinitrobenzylation of amino groups with 2, 4, 6-trinitrobenzene sulphonic acid (TNBS);

acylation of amino groups with succinic anhydride and tetrahydrophthalic anhydride; and

pyridoxylation of lysine with pyridoxal-5-phosphate followed by reduction with NaBH,.
30




L-N-nethyl valine L-N-nethylethylglycine L-N nethyl-t-butylglycine Code
‘Nmala Nmarg Nmasn Nrmasp Nntys Nrgln Nnrglu Norhis Nmle Nnieu
Ninlys Nmre Nmle Nmva. Nnorn Nrphe Nrpro Nnser Nnthr Nnthp Nmyr
Nmval - Nmetg Nntbug 2 3 FEB 2006 D-t hreonine Dt hr

23 FEB 2005
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The guanidine group of arginine residues may be modified by the formation of
heterocyclic condensation products with reagents such as 2,3-butanedione, phenylglyoxai-

and glyoxal.

5 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

10 mixed disulphides with other thiol compounds; reaction with maleimide, maleic anhydride
or other substituted maleimide; formation of mercurial derivatives using 4-
chloromercuribenzoate, 4-chloromercuriphenylsulphonic acid, phenylmercury chloride, 2-
chloromercuri-4-nitropheno! and other mercurials; carbamoylation with cyanate at alkaline
pH.

15 _
Tryptophan residues may be modified by, for example, oxidation with N-
bromosuccinimide or alkylation of the indole ring with 2-hydroxy-5-nitrobenzyl bromide

] o sulphenyl halides. Tyrosine residues on the other hand, may be altered by nitration with
tetranitromethane to form a 3-nitrotyrosine derivative,

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

diethylpyrocarbonate.

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

30 Therein is shown in Table 3.




D-tryptophan Dirp D-tyrosine Dtyr D-valine Dval 5 D a-nethyl al ani ne Draaa
D-a-net hyl argini ne Dmarg D-a-rnethyl asparagi ne Dmasn D-a-net hyl aspartate
Dmasp D- a-nethyl cystei ne Dntys 10 D a- et hyl gl ut am ne Dngl n

D-a-nmet hyl histidine Drhis D-a-nethylisoleucine Dmle D a-nethylleucine
Dreu D a-nethyllysine Drys 15 D a-net hyl nmet hi oni ne Drrmet%§£ % ‘

D a-net hyl om t hi ne Drom D- a- net hyl phenyl al ani ne Dnphe D a-het % pgggﬁl ne
Dmpro D a-nethyl serine Drser 20 D a-net hyl t hreoni ne Dnt hr

D-a-nmethyl tryptophan Dntrp D-a-nethyltyrosine Dnty D a-nethylvaline Dmal
D- N- et hyl al ani ne Dnmal a 25 D- N-net hyl argi ni ne Dnmarg D N- et hyl aspar agi ne
Dnmasn D-N-net hyl aspartate Dnnasp D N-ngt hyl cystei ne Dnntys

D- N- et hyl gl ut am ne Dnngl n 30 D- N-net hyl gi°ut amat e Dnngl u - 29

TABLE 3

Codes for non-convention amino acids

5 No.n-con‘{entional Code - Non-conventional Code
amino acid amino acid
3 a-amincbutyric acid Abu L-N-methylalanine Nmala
a-amino-o-methylbutyrate  Mgabu L-N-methylarginine Nmarg
10 aminocyclopropane- Cpro L-N-methylasparagine Nmasn
. carboxylate I-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-'methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine "~ Nmgln
carboxylate L-N-methylglutamic acid Nmgln
15 cyclohexylalanine Chexa L-Nmethylhistidine Nmhis
cyclopentylalanine Cpen L-N-methylisolleucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
20 D-cysteine Dcys L-N-methylnorleucine Nmunle
D-glutamine Dgln I-N-methylnorvaline Nmnva
D-glutamic acid Dglu L-N-methylornithine Nmom
D-histidine Dhis L-N-methylphenylalanine Nmphe
D-isoleucine Dile L-N-methylproline Nmpro
25  D-leucine Dleu L-N-methylserine Nmser
D-lysine Diys L-N-methylthreonine Nmthr
D-methionine Dmet L-N-methyliryptophan Nmtrp
D-omithine : Dorn L-N-methyltyrosine Nmtyr
D-phenylalanine Dphe L-N-methylvaline Nmval
30 D-proline Dpro L-N-methylethyiglycine Nmetg

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




L-norl eucine Me L-norvaline Nva a-nethyl-am noisobutyrate Mib

a- net hyl -y-am nobutyrate Mgabu a-net hyl eycl ohexyl al ani ne Mchexa

a- met hyl cyl eopent yl al ani ne Mcpen a- net hyl - a- napt hyl al ani ne Manap

a- et hyl peni ci |l am ne Mpoen N-(4-am nobutyl)glycine Nglu

N-(2-am noet hyl ) gl yci ne Naeg N-(3-am nopropyl)glycine Nom

N- am no- a- net hyl but yrate Nmaabu a-napt hyl al ani ne Anap N benz ci ne
Nphe N-(2-carbanylethyl)glycine Ngln N (carbanyl nethyl )gI I\@

N- ( 2- car boxyet hyl ) gl yci ne Nglu N-(carboxynethyl)glycine Nasp

N-cycl obutyl gl yci ne Ncbut N-cycl oheptyl gl yci ne Nchep N-cycl ohexyl gl yci ne
Nchex N-cycl odecyl gl yci ne Ncdec N-cyl cododecyl gl yci ne Ncdod

N- eyel ooctyl gl yci ne Ncoct N-cycl opeopyB8lyci ne Nepro

N- cyccoundecyl gl yci ne Ncund N-(2, 2-di phenyl et hyl ) gl yci ne Nbhm

N- (3, 3-di phenyl propyl ) gl yci ne Nbhe N-(3-guanidi nopropyl)glycine Narg

N (1 hydr%%(raéo%lle) gl yci ne Nt hb

| thr L-norleucine Nle
D-tryptophan Dtrp L-norvaline Nva
D-tyrosine Dtyr o-methyl-aminoisobutyrate Maib
. D-valine Dval c.-methyl-y-aminobutyrate Mgabu
5  D-a-methylalanine Dmala a-methylcyclohexylalanine Mchexa
&_ D-o-methylarginine Dmarg a-methyleylcopentylalanine Mcpen
D-a-methylasparagine Dmasn o.-methyl-a-napthylalanine Manap
D-a-methylaspartate ‘Dmasp o-methylpenicillamine Mpen
D-c-methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
10 D-c-methylglutamine Dmgin N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmbhis N-(3-aminopropyl)glycine Nomn
D-a-methylisoleucine Dmile N-amino-e-methylbutyrate Nmaabu
D-a-methylleucine Dmieu o-napthylalanine Anap
D-a-methyllysine Dmlys N-benzylglycine Nphe
15 D-o-methylmethionine Dnumet N-(2-carbamylethyl)glycine Ngln
D-a-methylomithine Dmormn N-(carbamylmethyl)glycine Nasn
-}  D-o-methylphenylalanine  Dmphe N-(2-carboxyethyl)glycine Ngiu
| D-a-methylproline Dmpro N-(carboxymethy!)glycine Nasp
D-c-methylserine Dmser N-cyclobutylglycine Ncbut
20 D-a-methylthreonine Dmthr N-cycloheptylglycine Nchep
D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex
D-o-methyltyrosine Dmty N-cyclodecylglycme Ncdec
D-a-methylvaline Dmval N-cylcododecylglycine Neded
D-N-methylalanine Dnmala N-cyclooctylglycine Ncoct
25 D-N-methylarginine Dnmarg N-cyclopropylglycine Nepro
D-N-methylasparagine Dnmasn N-cycloundecylglycine Ncund
D-N-methylaspartate Dnmasp N-(2,2-diphenylethylglycine Nbhm
D-N-methylcysteine Dnmcys N-(3,3-diphenylpropyl)glycine Nbhe
D-N-methylglutamine Dnmgln N-(3-guanidinopropyl)glycine Narg

30 D-N-methylgiutamate Domglu N-1-hydroxyethylglycine Nthr




2 3 FEB 2066 -30- D N-nethyl histidine Dnnmhis N (hydroxyethyl))glycine Nser
D-N-nmet hyl i soleucine Drimle N-(imdazolylethyl))glycine Nhis

D-N-net hyl | euci ne Dnml eu N-(3-indolylyethyl)glycine Nntrp

D- N- net hyl | ysi neDnm ysN- net hyl - y- at ni nobut yr at eNngabu

SN-net hyl cycl ohexyl al ani ne NnchexaD- N- net hyhnet hi oni neDn I\E

D- N- et hyl orni t hi ne Dnnom N- net hyl cycl opent yl al ani ne Nntpen met%@lﬁgl yci ne
Nal a D- N-net hyl phenyl al ani ne Dnnphe N-net hyl am noi sobutyrate

Nmai bD- N- net hyl prol i neDnnpro 10N-(1-met hyl propyl)glycine Nile

D- N-net hyl seri ne Dnnser N-(2-nethyl propyl)glycine

MenD- N- net hyl t hr eoni neDnnt hr D- N- net hyl tg(ypt ophan Dnntrp

N- ( 1- net hyl et hyl ) gl yci ne Nval TV

D-N-methylhistidine Dnmhis N-(hydroxyethyl))glycine Nser
D-N-methylisoleucine Damile N-(imidazolylethyl))glycine Nhis
D-N-methylleucine Dnmleu N-(3-indolylyethyl)glycine Nhtrp
D-N-methyllysine Dnmlys N-methyl-y-aminobutyrate Nmgabu
5 N-methylcyclohexylalanine Nmchexa D-N-methylmethionine Dnmmet
\ D—N—metl_lylonﬁthine Damom N-methylcyclopentylalanine Nmepen
} N-methylglycine Nala D-N-methylphenylalanine Dnmphe
N-methylaminoisobutyrate Nmaib D-N-methylproline Dnmpro
N-(1-methylpropyl)glycine Nile D-N-methylserine Dnmser
10 'N—(Z-methylpropyl)glycinel Nleu D-N-methylthreomine Dnmthr
D-N-methyléryptophan Dnmitrp N-(1-methylethyl)glycine Nwval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methylpenicillamine Nmpen
y-aminobutyric acid Gabu N-(p-hydroxyphenylglycine Nhtyr
15 L-t-butylglycine Tbug N-(thiomethyl)glycine Neys
L-ethylglycine Etg penicillamine Pen
\! L-homophenylalanine Hphe | L-a-methylalanine Mala
L-a-methylarginine Marg L-o-methylasparagine Masn
L-u-methylaspartate Masp L-a-methyl-z-butylglycine Mibug
20 L-a-methylcysteine Mcys L-methylethylglycine Metg
L-o-methylglutamine Mgln L-a-methylglutamate Mglu
L-o-methylhistidine Mhas L-o-methylthomophenylalanine Mhphe
L-a-methylisoleucine Mile N-(2-methylthioethyl}glycine Nmet
L-a-methylleucine Mlen L-o-methyllysine Mlys
25 L-c-methylmethionine Mmet L-a-methylnorleucine Mnle
L-a-methylnorvaline Mnva L-a-methylormithine Morn
L-a-methylphenylalanine Mphe L-a-methylproline Mpro
L-a-methylserine Mser L-c-methylthreonine Mthr
L-o-methyltryptophan Mitrp | L-o-methyltyrosine Mtyr

30 L-a-methylvaline Mval L-N-methylhomophenylalanine Nmohphe




D-N-net hyl t yrosi ne Dmtyr N net hyl a- napt hyl al ani ne Nmanap 5D N-net hyl val i ne
Dnnmval N-net hyl penicillam ne Nnpen y-am nobutyric acid Gabu

N- ( p- hydr oxyphenyl ) gl yci ne Nhtyr L-t-butyl glycine

TbugN- (t hi onret hyl ) gl yci neNcys L-ethyl gl ycine Etg penicillam ne Pen

L- honophenyl al ani ne Hphe L-a-net hyl al ani ne Mal a OL- a- nethylarftg Tﬁ Mar g

L- a- met hyl aspar agi ne Masn L-a-net hyl aspartate Masp 2006

L-a- nmet hyl -t - butyl gl yci ne M bug L-a-nethyl cysteine

McysL- et hyl et hyl gl yci neMet g L- a- net hyl gl utam ne Myl n L-a- et hyl gl ut anae
Myl u L-a-nethylliistidine Mis L-a-nethyl hormphenyl al ani ne Mphe
S5L-a-nmet hylisol eucine Mle 31
-31-
N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe
carbamylmethyl)glycine carbamylmethyl)glycine

1-carboxy-1-(2,2-diphenyl- Nmbc

ethylamino)cyclopropane

‘ 1 Crosslinkers can be used, for example, to stabilize 3D conformations, using homo-
bifunctional crosslinkers such as the bifunctional imido esters having (CH,), spacer groups
with n=1 to n=6, glutaraldehyde, N-hydroxysuccinimide esters and hetero-bifunctional

10 reagents which usually contain an amino-reactive moiety such as N-hydroxysuccinimide
and another group specific-reactive moiety such as maleimido or dithio moiety (SH) or
carbodiimide (COOH). In addition, peptides can be conformationally constrained by, for
example, incorporation of Cy and N ,-methylamino acids, introduction of double bonds
between C, and Cp atoms of amino acids and the formation of cyclic peptides or analogs

15 by introducing covalent bonds such as forming an amide bond between the N and C

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

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

20  protocols or for diagnostic purposes.

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

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




N- (2-net hyl t hi oet hyl ) gl yci ne Nnet L-a-nethyll eucine Meu L-a-nethyllysine
M ys L-a-net hyl net hi oni ne Mret L- a- net hyl norl euci neMhl e L-a-net hyl norval i ne

Mhva L-a-nethyl ornithine Morn L-a-nethyl phenyl al ani ne Mphe ‘
L-a-met hyl proline Mpro OL-a-nmet hyl seri ne Mser L-a-nethylthreonine M hr

L- (x-nmethyl tryptophan Mrp L-a-nethyltyrosine Myr L-a.-ne | 4

Mral L- N- met hyl honmophenyWani neNmhphe 2 3 FEB 2006 - 31 WWFEB 2{'%

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

car banyl net hyl ) gl yci ne car banyl et hyl ) gl yci ne 1-car boxy-1-(2, 2-di phenyl -
Nmbc et hyl am no) cycl opropane 5 Crosslinkers can be used, for exanple, to
stabilize 3D conformations, using hono- 2 functional crosslinkers such as
the bifunctional imdo esters having (CH %.’ spacer groups wth n=1 to n=6,
gl ut ar al dehyde, N-hydroxysuccinim de esters and hetero-bifunctional 10
reagents which usually contain an am no-reactive noiety such as

N- hydr oxysucci ni m de
The term “protein” should be understood to encompass peptides, polypeptides and

proteins. The protein may be glycosylated or unglycosylated and/or may contain a range of
other molecules fused, linked, bound or otherwise associated to the protein such as amino
5 acids, lipids, carbohydrates or other peptides, polypeptides or proteins. Reference
hereinafter to a “protein” includes a protein comprising a sequence of amino acids as well
o as a protein associated with other molecules such as amino acids, lipids, carbohydrates or

other peptides, polypeptides or proteins.

10 In a particularly preferred embodiment, the nucleotide sequence corresponding to AGT-109
is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ ID NO:1 orr

a derivative, homolog_ or analog thereof including a nucleotide sequence having similarity
to SEQ ID NO:1.

15 In another particularly preferred embodiment, the nucleotide sequence corresponding to
AGT-407 1s 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

b similarity to SEQ ID NO:2.

20 - In still another particularly preferred embodiment, the nucleotide sequence corresponding
to AGT-408 is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ
ID NO:3 or a derivative, homolog or analog thereof including a nucleotide sequence

having similarity to SEQ ID NO:3.

25 In a further particularly preferred embodiment, the nucleotide sequence corresponding to
AGT-409 i1s a cDNA Sequeﬁce comprising a sequence of nucleotides as set forth in SEQ ID
NO:4 or a derivative, homolog or analog thereof including a nucleotide sequence having
similarity to SEQ ID NO:4.

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

to AGT-60! is a cDNA sequence comprising a sequence of nucleotides as set forth in SEQ




and anot her group specific-reactive noiety such as maleimdo or dithio
noiety (SH) or carbodiimde (COOH). In addition, peptides can be
conformationally constrained by, for exanple, incorporation of C. and N
y-nmet hyl ai ni no acids, introduction of double bonds between C. and Cp atons
of amino acids and the.formation of cyclic peptides or anal ogs 15 by

i ntroduci ng coval ent bonds such as form ng an am de bond b?m 'fggﬁ N and
C termni, between two side chains or between a side chai N or C
termnus. Al such nodifications my al so be useful in stabilizing the
AGT-1 09, AGT-407, AGT- 408, AGTI-409, AGI-601 and AGT-204 nol ecul e for use
inin vivo admnistration 20 protocols_or for diagnostic purposes. The
nucl eic acid nol ecul e of the present i nvention is preferably in isolated
formor ligated to a vector, such as an expression vector. By "isol ated"”
is neant a nucleic acid nol ecule having undergone at | east one

puri fi cat HanNExeprandetivitive] bomolvgeni emtldy tikatofhidjudings a2fudemivp! sequincea
conpositign .conpr. si.n I Aabout 10% subj ect nucl eic acid nol ecul e,

pr ef er abl aQngg§§¥“%g%§%Qéﬁagbﬁﬁre preferably at |east about 30% stil
nore preferably at | east about 40-50% even still nore preferably at |east

about 60-70% yet even still nore preferably 80-90% or greater of subject
nucl ei ¢ a& etilis|fadhir partsnbirly\peefeoed embodiveny dnentdeotals sdetacricnedspopding

nmol ecul.ar ' encodi activity, .nucl eotide sequence, base .3Q .
conposit | (t:)érll\ﬁ g’??%qéihlé P Cm g%‘iugﬂ?e ﬁ%ﬁ?@.‘ngrﬂ ERTRTE? fgl%ﬁiqoﬁg%?se@ﬁ f‘é‘%b?l FEQ
present | MREND:®Dr x GBYvaAvEOhORoRNS SIS thdrfofirRiRifS heth@aiRed! SBitncet O
be biologically pure. 2 3 FEB 2006 -32 The term "protel n" should be

. under st oo8aYiBe elabatsSHRADIN@®. pol ypeptides and proteins. The protein
may be gl ycosylated or unglycosylated and/or may contain a range of other
nol ecul es fused, |inked, bound or otherw se associated to the protein such
as ani no Fhasdsic deidindkculeaibobyHgaies A exphdisionPeplor dasablPef ¥peedkiodas or
proteins. Reference hereinafter to a "protein” includes a protein

conpr i18i ng BokByeined! 632 i 4ed) 8 iagekaryofie|gell (g aepst sels.nfuasdorallst Bgeddi t h
ot her nol gl 1 LS, rd J DI ar rat es, of. t. her,
oLher ! et SouaE SIS0 B P Tl Bl BB 352 g o
enmbodi mendr otheewvine atseolteden sle quenies: aid Mes@uidemneding A¥oThet QBtityi Sich 8DNA
sequence conqrisin ? se ePce of, nucl eotides, as. set forth in SE? ID NO 1
or example, a ngna peplide. It may also comprise additional nucleotide sequence information
fused, linked or otherwise associated with it either at the 3 or 5’ terminal portions or at
15  both the 3’ and 5° terminal portions. The nucleic acid molecule may also be part of a

vector, such as an expression vector.

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

hereinbefore defined,

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

25

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

list consisting of:-

(0 a protein encoded by a novel nucleic acid molecule which molecule is differentially

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




a derivative, honolog or analog thereof including a nucleotide sequence
having simlarity to SEQID NO 1. 15 In another particularly preferred
enbodi ment, the nucl eoti de sequence corresponding to AGI-407 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 nuclggt FEB uence
having simlarity to SEQID NO 2. 20 In still another particu arlm
preferred enbodi nent, the nucl eoti de sequence corresponding to AGTI-408 is
a cDNA sequence conprising a sequence of nucleotides as set forth in SEQ
ID NO 3 or a derivative, honolog or anal og thereof including a nucleotide
sequence having simlarity to SEQID NQ.3. 25 In a further particularly
preferred enbodi nent, the nucl eotide se dence corresponding to AGT-409 is
a cDNA sequence conprising a sequence of nucleotides as set forth in SEQ ID
NG 4 or a derivative, honolog or anal og thereof including a nucleotide
sequence havi ndeais ppimads or @ doivGHE,| BNdod, aBlog, nclemitd]l equivalettesr mimetic
particularly prtﬁ‘;r%r{fged enbodi ment, the nucl eoti de sequence correspondi ng
to AGT-601 is a'e sequence conprising a sequence of nucleotides as set
forth in SEQ 2 3 FEB 2006 -33 ID NO5 or a derivative, honolog or anal og

t hereof including a_nucleotide seciuence having simlarity to SEQ I D NO 5.
In still & urtiEptepnsndeded by pyopelameicicetiembvbaginleewhich mheleenie isabffextatially

sequen corre i AGT-204 is,,a CDNA se ce C risi

sequeng% of nuc%Rgfc%g %egigrsl hggétggle %ﬁ%ﬁr ?Ihd/%nﬁﬁaﬁl&ggﬂ%;?llﬁlagéngﬂpﬁfei%&&afamd
~ honol og or analsaimailber &dtrivalivktindlod anGkesHentealSQaHANRGE or RRYEMIthereof;
simlarity to SEQ ID NO 6. The nucleic acid nolecul'e may be ligated to an

. expression vector capable of expression in 10 a prokaryotic cell (e.g. E

i auk I: ] f . | | j 1S,
| an a1 1 2 B SaRded B9 miRatl SRbte SbRRkRETa Set bRGE 6GuT:

or fused or ofN@rvwrsedabatics,diogthlod bharBldpBERIE oﬁ@h@qﬁﬁiﬂc@%ﬁ&ﬂh&?ﬁ@dﬂﬁﬂ)
anot her entity such as, for. exanple, a sai gnal peptide. It may also
conpri Sk addi t iGHCIRTNCF LAY INESt Ledsfadorie I 'h SBRAIY 6 this gequence phx derivative,

ot her wi se ass0ofioRl, Whitlg) dnefldalEquifliodtt rlmedk o saili Gr8ila! POrtions or at

(iv)  a protein encoded by a nucleotide sequence substantially as set forth in SEQ ID
NO:2 or a denivative, homolog or analog thereof or a sequence encoding an amino
15 acid sequence having at least about 45% similarity to this sequence or a derivative,

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

(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
20 acid sequence having at least about 45% similarity to this sequence or a derivative,

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

(vi)  a protein encoded by a nucleotide sequence substantially as set forth in SEQ 1D
NO:4 or a derivative, homolog or analog thereof or a sequence encoding an amino
25 actd sequence having at least about 45% similarity to this sequence or a derivative,

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

(vii) a protein encoded by a nucleotide sequence substantially as set forth in SEQ ID
NO:5 or a derivative, homolog or analog thereof or a sequence encoding an amino
30 acid sequence having at least about 45% similarity to this sequence or a derivative,

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




15 both the 3' and 5 termnal portions. The nucleic acid nolecule may al so
be part of a vector, such as an expression vector. The present invention
extends to the expression product of the nucleic acid nolecul es as

her ei nbef ore defined. 20 Preferably, the expression products are AGT-109,
AGT- 407, AGT-408, AGT-409, AGI- 601 and AGT-204 having an aq?gg%g@tgmgg
sequence encoded by SEQID NGO I, SEQID NG 2, SEQID NO 3 4,
SEQ ID NO5 or SEQID NG 6, respectively or are derivatives, anal ogs,
honol ogs, chem cal equivalents or mnetics thereof. 25 Anot her aspect of
the present invention is directed to an isolated protein selected fromthe
| ist consisting of: (i) a protein encod by a novel nucleic acid nolecule
which nolecule is differentially 30 expréssed in hypothal anus, |iver
and/ or pancreas of obese animals conpared to 2 3 FEB 2006 -34 | ean ani mal s
or a derivative, honolog, anal og, chem cal equivalent or mnetic thereof;
(i) a protein encoded by a novel nucleic aci d nol ecul e which nolecule is

different) Iy 5 _expres inh anus /or ncrea ed
ani mal s cofpar &HTIE %f?f’iﬁéjgﬁlan’é ea?‘eﬂl'éfinicf?éflpﬁ%m 8% ’g}h g(fr8 10
chemi cal equi VRICBH by QrdeRl A8l ﬁmhawge&fama{o Ithére@f@w&%dan@@&@fégﬁg% #nino
nucl eoti de sequence substantially as set orth in SE

derivative, ho#od @g;r@nccahmw@ at ln@t @b@utditﬁ‘yasmkmémmtmmﬁm'cam demvavel0
aci d sequence havi t ab ut 4 %, si m.| aé y 8 this sequence or a
Pt B HY

derivative, h ?%BP@’% %Oﬁ SEemlé’ﬁ néa’ﬂlP’\?EF WEM ¢ of said

protein; (iv) a protein encoded by a nucl eoti de sequence substantially as
set forth in SEQID NO2 or a derivative, honolog or anal og thereof or a
sequence @ﬁbodﬁdﬁﬂﬁﬁlaﬁﬁﬂﬁﬁlby3@m@cbéqa@ﬁcéwh@vkngﬂa@kiéééhy 845%%6

cqui val ent or HSFEUARGECCh SOBR I8 0 NI 80 RERuER RIS
" nucl eot i de seqmeﬂ@@ﬂﬁﬂbihﬁ@ﬁuﬁwhﬁu@@n@ﬁ&nﬁﬁkﬁb in SEQID
10
(x) 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;

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

analog thereof under low stringency conditions;

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

analog thereof under low stringency conditions;

(xiii) 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 dertvative, homolog or

25 analog thereof under low stringency conditions;

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

30
(xv) aprotein as defined in any one of paragraphs (i) to (xiv) in a homodimeric form;




NO 3 or a derivative, honolog or anal og thereof or a sequence encodi ng an
am no 20 acid sequence having at |east about 45% simlarity to this
sequence or a derivative, honolog, analog, chem cal equivalent or mnetic
of said protein; (vi) a protein encoded by a nucleotide sequence

substantially as set forth in SEQID NO 4 or a derivative, Egg%kga
anal og thereof or a sequence encoding an am no 25 acid sequg D& at

| east about 45% simlarity to this sequence or a derivative, haonol og,

anal og, chem cal equivalent or mnetic of said protein; (vii) a protein
encoded by a nucl eoti de sequence substantially as set forth in SEQID NOS5
or a derivative, honolog or anal og ther or a sequence encodi ng an am no
30 acid sequence having at |east about 45%sinmilarity to this sequence or a
derivative, honolog, analog, chem cal equivalent or mnetic of said ,
protein; 2 3 FEB 2066 -35 (viii) a protein encoded by a nucl eoti de sequence
substantially as set forth in SEQID NO 6 or a derivative, hornol og or

I h d h
oast “abodt 0% o A e erdf R EhOR AR SRt R hRR S Rt o,

anal og, chem cal eqU|vaIent or mnetic of said protein; (ix) a protein
encoded by, a..nhucl ei ¢ amé_ mol.ecul e capabl e of hybridizing to the

nucl eot i ddX¥ilApfotemas deineddn apy pre g, (1) te(xiy) et pligamsris; foor nol og
or ana¢ og thereof under |ow stringency conditions; 10 (x) a protein
encoded by a nucleic acid nol ecul e capabl e of hybr|d|2|ng to the

nucl eot i de(xgielueprotzimss definetion tly owe SHRrdFPYE (B t0xia) Ued hataloligemehOBIRY OF
anal og thereof under |ow stringency conditions; 15 (xi) a protein encoded
; by a nucl ei c aci d nol ecul e capabl e of hybr|d|2|ng to the nucleotide

sequence aﬁlesﬁbtefrpéitthe bfbséﬁ%HHuHQQ% fer?o(lg & gs\éﬁlttéd/ f E EFD‘Ils% $hid) (;I, 1% g%%ntoag

t hereof under | ow stringency condi encode
nucl ei ¢ adﬁr@ltenbﬂlae'm @d@mblaeleasﬁtdmyhmnﬁbztmgstép)aﬂdﬁ@us ﬁ@oﬂi@ﬁ@@l@ﬂd&ﬁné@%ﬁnce
or a derivative, honmolog or analog thereof

as set orth | E
under ow eg(fulnpﬂ g Hc c%ﬂ%ﬁxt[[?rbﬁ%mpnsmg 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
molecular weight_, amino acid sequence or other convenien{ means. The protein of the

15 present invention may also be considered, in a preferred embodiment, to be biologically

pure.

. ] Without limiting the theory or mode of action of the present invention, the expression of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 is thought to relate to

20 regulation of body weight and glucose homeostasis. Modulation of these genesr expression

is thought, inter alia, to regulate energy balance via effects on energy intake and also

effects on carbohydrate/fat metabolism. The energy intake effects are likely to be

mediated via the central nervous system but peripheral effects on the metabolism of both
carbohydrate and fat are possible. The expression of these genes may also be regulated by

25 fasting and feeding, accordingly, regulating the expression and/or activity of these genes

or their expression products could provide a mechanism for regulating both body weight

and energy metabolism, including carbohydrate and fat metabolism.

The identification of AGT-109, AGT-407, AGT-408, AGT-409, AGT-60] and AGT-204
30 permuts the gencration of a range of therapeutic molecules capable of modulating

expression of AGI-109, AGT407, AGT408, AGT409, AGT-60] and AGT-204 or




(xiii) a protein encoded by a nucleic acid nol ecul e capabl e of hybridi zing
to the nucleotide sequence as set forth in SEQID NO5 or a derivative,
honol og or 25 anal og t hereof under |ow stringency conditions; (xiv) a
protei n encoded by a nucleic acid nol ecul e capabl e of hybridizing to the
nucl eoti de sequence as set forth in SEQID NO 6 or a derivative, honol og or
anal og t hereof under |ow stringency conditions; 30 (xv) a d?@t%{@ 2085
defined in any one of paragraphs (i) to (xiv) in a honodineric form 2 3
FEB 2006 -36 5 (xvi) a protein as defined in any one of paragraphs (i) to
(xiv) in a heterodimeric form (xvii) a protein as defined in any one of
paragraphs (i) to (xiv) in a oligoneric_form (xviii) a protein as defined
in any one of paragraphs (i) to (xiv) Pd’a het erol i gonmeric form The
protein of the present invention is preferably in isolated form By
"isolated" is neant a protein having undergone at |east one purification
step and nhﬂshﬁagd&nménﬁgnfﬁ&?ﬁé@@n@GIUﬂH[AIHTd%adﬂEE4OByAﬁﬂb@ﬁmmeAGﬁh

conprisin t. 1 east about 10% e rotein, preferabl east about
20%  ror 02B Yefulgieps SR gttt @% tgveption geldss ag byl Shiapadsh
about  40,508GTeNBN RET.407TORE RIS, eARfL- Yot AC?P‘%E)I a&%%@ﬁ’-ﬂ)ﬁ"/‘éxgx‘%m&y en

still nore preferaE)Iy 80-90% or greater of subject protein relative to
ot her cor’rﬁmtvgnmstsa@fddl(ﬁffﬂ%edGﬁ‘yéfO?hDMéﬂ"u#&? MJQMQ, aGhoelacind stglicfde or

ot her conveni ent ne r ot ei f th res i nvention | so be
consi dgr eFPIPHIOR df@%‘@? r@glsﬁl%ﬁ es, t’B S 048G E%fPRPreﬁﬁﬂ“e Hq%@?‘ﬁ '
limting h@@m’%ﬂeﬁkmdwmﬂﬁgﬁemwiﬁ@ﬁ '19&6&% ﬁﬂ%ﬁlo@éreﬁﬂﬁ éT&v QHidPhtedf&l8 with
expressi on of AGI-109, AGI-407, AGTI-408," AGT-409, AGT-601 and AGI-204 is

ot }ngu?ht tneg’aéwatr%qlaiozomﬂe@ﬁuﬁma ohntegom@dpﬁmﬁgm@am@%;@vowmé%oéggs, s
Mo
oner gy balSh AT ARISCTIRSERRNE frotiicednd Sinieuphiof Griinchf. ARRR" ©

car bohydr aiotdctirb my&h@d hed tolibe RBeIY fonbpdbte hficehdledil& td lpBhotrat® BB
medi ated via the central nervous system but peripheral effects on the

net abdPi smeabrasshAlteapbehydrim agaritimastbegmeplppekionhaodmsegeastpr elsaicnls tof
these gengg iBYe &l 3QsR% Jre-3b8YUEY- 107, AGT-408, AGT 409, AGT-601 and AGT-204.

In so far as AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 acts in
association with other genes such as the 0b gene which encodes leptin, the therapeutic
molecules may target the AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204

15 and ob genes or their translation products.

The present invention contemplates, therefore, a method for modulating expression of
AGT-109, AGT-407, AGT: -408,_ AGT-409, AGT-601 and AGT-204 in a mammal, said
method comprising contacting the AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and
20  AGT-204 gene with an effective amount of a modulator of AGT-109, AGT-407, AGT-408,
AGT-409, AGT-601 and AGT-204 expression for a time and under conditions sufficient to

R

up-regulate or down-regulate or otherwise modulate expression of AG7-109, AGT-407,
AGT-408, AGT-409, AGT-60! and AGT-204. For example, a nucleic acid molecule
 encoding AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or a derivative
25 or homolog thereof may be introduced into a cell to enhance the ability of that cell to
produce AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204, conversely,
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 antisense sequences such
as oligonucleotides may be introduced to decrease the availability of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and AGT-204 molecules.
30




25 fasting and feeding, accordingly, regulating the expression and/or
activity of these genes or their expression products could provide a
mechani sm for regul ating both body weight and energy metabolism including
carbohydrate and fat netabolism The identification of AGI-109, AGT-407,
AGT- 408, AGT-409, AGT-601 and AGI-204 30 permts the generation of a range

of therapeutic nol ecul es capabl e of nodul ati ng expression of%é@gg%ﬂﬁ
AGT- 407, AGT-408, AGI-409, AGI-601 and AGI-204 or 2 3 FEB 2006 - )

nodul ating the activity of AGT-109, AGT-407, AGI-408, AGI-409, AGI-601 and
AGT- 204. Modul ators contenpl ated by the present invention includes

agoni sts and antagoni sts of AGT-109, AG];407, AGI-408, AGI-409, AGI-601
and AGT-204 expression. Antagonists of %T 109, AGT-407, AGT-408, AGT-409,
AGT- 601 and AGT-204 5 expression include antisense nol ecules, ribozynmes and

CO- suppr ezé_'ieots nol ecul eﬁ. Agonj sts_include nol ecul es which increase

pr onot er G $PEF e Rrosalcny entionyganfemplelgs ri metho@ g nadlatingeaiaityy oif s
Ant agoni st 59t AGTK AP Uo7 A 1 - 408, 1701409, 5001 and AGT-204

i ncl ude anti boldi ’esﬁjx%ﬁ%ﬂi’]h i 1i4t9§§ §e§§{ ?@g #@fg%r%n nd Aﬁz@gd’ﬁ 2 gl s4d my

first neednttbodeomyisigestininisematy & siia hnmh@puhﬁ@dalmﬂ%eeﬁeéweem%hﬁt dPa
menbr anes. A’I tﬁﬁr [}ati vely, viral] agents may_ be enployed to introduce genetic
el enents t'8OCHBEUCL e MTR AndsWidsh copdiiens selicientto 4uieasaan: degeasaGrGABHY,

AGT- 601 20457 t , 7. AGT= 408, . AGT- 409
AGT. 601 ande Ak, 204 et & T A8 BT LI AR AR Al el oo

gene whi ciprefsbudesisimplecule or rechdneicapanity and iidyeslsd ©8 SByvAREIS ALT -109,
AGT- 109, ~A07, -408, -4 AGT-601 and AGT-204 15 and ob genes or
“their tr aﬁgf%nﬂgﬁéﬂiﬁ@&@ﬁ%& 8%8%@% AW ehtdWrprdisicandl ates, therefore,
‘a nmethod for nodul ati ng expression of AGI-109, AGTI-407, AGT-408, AGT-409,
AGT- 601 and AGT-204 in a mammal , said nethod conprising contacting the
AGT- 109, Adrdveimg keglsaoBd GRSV UG T-AGT- B0T-4180 AD7-AG - 204 GIENendMAdT-30/
effectjye -a_modul.ator of AGI-109, AGT-407, AGI-408, AGT-409,
AGT- 60110/aﬁ35%§§’585 ‘%“,?g‘?%‘ﬁsl onef Gy Wgaafﬁ%smﬂﬁefm%%ﬁ ERdngs Sbrsine pecht
to up-reghkdtye related OyridliRgE | ALRdYe, OInBRLM. S& LEnEX PSS :
AGT- 109, AGT-407, AGT-408, AGI- 409g_, AGT- 601 aeﬁgé"i‘l&?- %64.’ @E‘?&%S?”%%{%?h%
nucl ei ¢ acVidiapeecdysdpidemia, hypertension, insulin resistance and muscle development
conditions. It may also be useful in the agricultural industry to assist in the generation of
leaner animals, or where required, more obese animals. Accordingly, the mammal
15 ) contemplated by the present invention includes but is not limited to humans, primates,
livestock animals (e.g. pigs, sheep, cows, horses, donkeys), laboratory test animals (e.g.
mice, rats, guinea pigs, hamsters, rabbits), companion animals (e.g. dogs, cats) and
) captured wild animals (e.g. foxes, kangaroos, deer). A particularly preferred host is a
human, primate or livestock animal.

20

Accordingly, the present invention contemplates therapeutic and prophylactic uses of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 amino acid and
nucleic acid molecules in addition to AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204 agonistic and antagonistic agents.
25

The present invention contemplates, therefore, a method of modulating expression of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 in a mammal, said
method comprising contacting the AGT-109, AGT-407, AGT. ~408, AGT-409, AGT-60! and
AGT-204 genes with an effective amount of an agent for a time and under conditions

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




encodi ng AGT-109, AGT-407, AGT-408, AGT-409, AGI-601 and AGT-204 or a
derivative 25 or honol og thereof may be introduced into a cell to enhance
the ability of that cell to produce AGI-109, AGI-407, AGT-408, AGT-4009,
AGT- 601 and AGT-204, conversely, AGI-109, AGI-407, AGT-408, AGT-409,

AGT- 601 and AGT-204 antisense sequences such as oligonucl eotides may be
introduced to decrease the availability of AGI-109, AGT- 407,23\%—34(2@
AGT- 409, AGT-601 and AGT-204 nol ecules. 30 2 3 FEB 2006 -38 Anot her %6pect
of the present invention contenplates a nmethod of nodul ating activity of
AGT- 109, AGT-407, AGT-408, AGT-409, AGT-601 and AGI-204 in a manmal, said
~met hod conprising adm nistering to said manmal a nodul ating effective
anount of a nmolecule for a tine and und®r conditions sufficient to

i ncrease or decrease AGI-109, 5 AGI-407, AGT-408, AGT-409, AGT-601 and
AGT- 204 activity. The nolecule may be a proteinaceous nolecule or a

chemi cal dOTH487, adGTR¥06, al6F-409, ad derdN atnder ol GRGTM10Cr eASHipk0 7antidéalse408,
AGT- 409, AGT-601 and AGI-204 or its |ligand. Modul ating | evels of AGT-109,
AGT- 407, R@F?H@S,S“&Gqs- nuglentidss May e Udired04 10 expression is i nportant
in the treatnent of a range of conditions such as obesity and obesity

rel ated conditions including, anorexia, energy inbal ance, diabetes,

met abol i cCosyershlpnmcldy stidpindienilas chyqderg AGKI-000, AGTHITN AEBI468 aAGT -40G]

nuscl e _de nt c itions. It may also be useful in the agricultural

i ndust Py @ﬁggféﬁdiﬁnaf%&%&%ﬂaﬁw thereof guche Hosured tooppvediate OB AT ed,
nor e obesg, ANk fuhGsMaflhdi@ites, t he manmal 15 contenpl ated by the present
invention incl'udes but 1s not limted to humans, primates, |ivestock

~animals (e.g. pigs, sheep, cows, horses, donkeys), |aboratory test animals
“(e.g. mge, . rats ul pea pi hansters, rabbits) onpani qn. ani mals (e.g.
dogs, cat SFORAEaHeAb Pt PE PR R YRR Conmplates g, @ethod tanpdaingistpyy of
parti cul aplar-poef AGTRHNOBGTLALR AQVIRY, ARTT BB &ndr AGTVEs4 Gela aRijEd! $aid0
Accordi ngly, the present invention contenplates therapeutic and

pr ophyPacmecthogsesnprisinp@hniogeringGre 48, subETt 4080dwi@ling GYfecchGT 260unanE /201
AGT-204 anL? 6% B hd under conditions sufficient to increase or decrease AGT-109, AGT-

407, AGT-408, AGT-409, AGT-601 and AGT-204 activity.
Modulation of said activity by the administration of an agent to a mammal can be achieved

15 by one of several techniques, including but in no way Hmited to introducing into said

mammal a proteinaceous or non-proteinaceous molecule which:

' ) @ modulates expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or

AGT-204,
20
(i1) functions as an antagonist of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204;
(iif)  functions as an agonist of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
25 and/or AGT-204.

Said proteinaceous molecule may be derived from matural or recombinant sources
including fusion proteins or following, for example, natural product screening. Said non-
proteinaceous molecule may be, for example, a nucleic acid molecule or may be derived
30 from natural sources, such as for example natural product screening or may be chemically

synthesized. The present invention contemplates chemical analogs of AGT-109, AGT407,




nucl eic acid nolecules in addition to AGI-109, AGI-407, AGT-408, AGT-4009,
AGT- 601 and/or AGTI-204 agonistic and antagoni stic agents. 25 The present
invention contenpl ates, therefore, a nethod of nodulating expression of
AGT- 109, AGT-407, AGI-408, AGT-409, AGI-601 and AGI-204 in a sai d
met hod conprising contacting the AGI-109, AGTI-407, AGT-408, ggﬁgﬁggzﬁ

AGT- 601 and AGT-204 genes with an effective anount of an agent for a tlne
and under conditions 30 sufficient to up-regulate, down-regul ate or

ot herwi se nodul e expression of AGT-109, 2 3 FEB 2006 -39 AGT-407, AGT-408,
AGT- 409, AGT-601 and/or AGT-204. For exdflple, antisense sequences such as
ol i gonucl eoti des may be utilized. Conversely, nucleic acid nol ecul es
encodi ng AGT-109, AGT-407, AGTI-408, AGI-409, 5 AGI-601 and AGT-204 or

deri vat i vesGT-He8 eQlThags, mrm%wda@”p-mn “dr QA BhE1LHRs @k ab[@ﬁﬁa&&%‘fﬁf I C
functional activities. Another aspect of the present mventﬁ’on conte ates

a met hod AECHIHHOT ArtAgepise+(hamipalgtconiAEMA 080t 1EGTsA01, b%ﬁv&@&o%ﬁﬁﬁ@%

AGT- 601 angal7 2 S € o] I,.Sin |ster|ng
to said Slrl}bj ect ag‘%%apg’t %@T écfgléggﬁoirrﬁiq% o‘gGinﬂP r%f‘ r}qﬁ“"t iFE2%nd
under condorformsionaf §mﬁlaﬁﬂbs t DltdrAgiRRs %h@ducdﬁ@éc@@si@nﬁ%el@%mﬁ@ﬁﬂr dé9ned

AGT- 40% AGT- 409, AGT-601 and AGI-204 activity. Mdul ation of said act|V|ty

by the adif ‘ﬁ‘?’%{crcéft%‘r?tb’ﬁm&heraﬁéhﬁmpﬁﬁés Mmm&t%wﬁbéiewhlcewdundl&mblemfe of

| t t t
col o SRR Enlig of S piclalifla B 0) ATy, GTANE, Ré 068,
modul at esA@&bﬁ@BsmnﬁoxofAQGTm fro%ﬁiTcékQﬁngA&Tt- 408r ASTnaA08iold¥idal 6 dnctiggds. or

AGT-204; (i funCI| as a ant agoni st of AGT-109, AGT-40 AGT- 408,
" AGT- 409, 2RR$Ls EIH rmﬁé@c an% bpdips fapf cantisense aricleic gidsi whichf pragmt109,

AGT- 407, QszkeABSon ﬁaﬂﬁénoxﬁ@,&%mg, AGT-407, AGT-408, AGT-409, AGT-601 and/or

10 AGT-204 genes or mRNA in mammalian cells. Modulation of expression may also be

achieved utilizing antigens, RNA, ribosomes, DNAzymes, RNA aptamers or antibodies.

Said proteinaceous or non-proteinaceous molecule may act either directly or indirectly to
modulate the expression of AGT-109, AGT-407, AGT-408, AGT-409, AGT-60! and/or

15 AGT-204 or the activity of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
AGT-204. Said molecule acts directly if it associates with AGT-109, AGT-407, AGT- ~408,
AGT-409, AGT-601 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-

601 and/or AGT-204 to modulate expression or activity. Said molecule acts indirectly if it

) associates with a molecule other than AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
20 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204
which other molecule either directly or indirectly modulates the expression or activity of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or AGT-109, AGT-

407, AGT-408, AGT-409, AGT-601 and/or AGT-204. Accordingly, the method of the
present inventioh encompasses the regulation of AGT-109, AGT-407, AGT-408, AGT-409,

25 AGT-601 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or

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

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

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




25 and/ or AGT-204. Said proteinaceous nol ecul e may be derived from natural
or reconbi nant sources including fusion proteins or follow ng, for

exanpl e, natural product screening. Said non- proteinaceous nol ecul e may
be, for exanple, a nucleic acid nolecule or may be derived 30 from natural
sources, such as for exanple natural product screening or may be chemcally
synt hesi zed. The present invention contenpl ates chem cal anal@@sFEB \
AGT- 109, AGT-407, 2 3 FEB 2006 -40 AGT-408, AGT-409, AGT-601 and/oF Zg&@ 204
or small nol ecul es capable of acting as agonists or antagonists. Chem cal
agoni sts may not necessarily be derived from AGI- 109, AGT-407, AGT-408,
AGT- 409, AGT-601 and/or AGI-204 but may share certain conformational ‘
simlarities. Aternatively, chemical adgbnists may be specifically designed
5 to mmc certain physiochem cal properties. Antagonists nay be any
conpound capabl e of bl ocking, inhibiting or otherw se preventing AGT-109,

AGT- 407, AGTrthE8aspltTo P8 presbTmlOTiANe s tﬁqlﬁe ?jlgél of 'ﬂ%ﬁrﬁ@ﬁﬂidﬂ NOrePatont faei r

normal biol ogical functions. Antagonists include nonoclonal antibodies and
ant i sensemuenadias digdags comdivbnsp Fev emampler thespresant itovendion tis pagicalarhynusstul

AGT- 109, AGT- 407, AGL-408. AGI- 409, AGT-601 and/or .10, AGJ- . MRNA
o e PR/ MR e g e Raneblie oL Pow R G gt ofdhelyporSiis,

utili zi ngdabétegensmerdNMbaldneesomes, DNAzynmes, RNA aptaners or anti bodies.
Sai d protei naceous or non-proteinaceous nolecule nmay act either directly or
indireétly to nodulate the expression of AGT-109, AGT-407, AGT-408,

AGT- 405, AGE 08 Ao8en G R RE e iR ke o it of Hhahiy =

~ it associ afaasnabisulfeARH 09 a dGdHISA chardcleri4€8 by celorddore A@iptoht dmsticoity,
AGT- 204 or AGI-109, AGT-407, AGI-408, AGT-409, AGT- 601 and/or AGI-204 to
modul at e BPPEasTIaRetes anddqy; Gpetsy, imbalagcensridanribod comprisme - aatipstermgitp said

Ao e0s ofeilil & RESE S Qi NEE A ABnd B fie AFTuASE il dnof i
and/ ot 0AGhod0lte e elpredshver ofrallEC e £GTE7, diGReds yAT-40%]i A@TI60Y and/or
nodul atesﬂté%{_eﬁi ression or activity of . AGI-109, AGT-407, AGI-408

AGT- 409, EHRT AT OGS thhestivitoe! ABK- 10 2GR c TAGY. AT
AGT- 601 apn@d HGAGh1 204/ or ACPRREI NIy, the nethod of the

In another aspect, the present invention relates to a method of treating a mammal suffering
15  from a disease condifion characterized by one or more symptoms of obesity, anorexia,
diabetes or energy imbalance, said method comprising administering to said mammal an
effective amount of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204
J or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204.

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

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

trials.

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

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




present invention enconpasses the regul ati on of AGT-109, AGT-407, AGIT-408,
AGT- 409, 25 AGT-601 and/or AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409,
AGT- 601 and/ or AGT-204 expression or activity via the induction of a
cascade of regulatory steps. The nol ecul es which nmay be admi nistered to a
manmal in accordance with the present invention may al so be\éygggpﬁ%ﬁa
targeti ng neans such as a nonocl onal antibody, which 30 pro e fic
delivery of these nolecules to the target cells. 2 3 FEB 2006 -41 A further
aspect of the present invention relates to the use of the invention in
relation to mamualian di sease conditions. For exanple, the present
invention is particularly useful but in no way limted to use in a

t herapeutic or prophylactic treatnent of’43besity, anorexia, diabetes or
energy inbal ance. 5 Accordingly, another aspect of the present invention
relates to_a method of treating a mammul suffering froma condition

chg/r act eri #Fedndgpt cﬁ:maubmenm elgminiptrmt(ijml af mbeﬁnhe/,fgnga@ﬁgggi & il BRLt®Serent
and/ or ene khal anceg, sai od conprising adm nistering to sai _
mammal an e(g'%ﬁél?:atqﬁ%\l} "%ﬁﬁnﬁam(?forﬁhg@%f UfeSrorase i eritiad admimigieationdid fhei sonss or
suf fi ci ent differdfd fHaekdl ate ; - AGT- 407, AGT-4Q8
AGT- 409, AGT- 601 and/ or o -3%‘2%@2?@?&%??%%%@? t‘%gagr%d%u upe %ﬁ%‘eﬁ%ﬁ i‘\?i frgmys
AGT- 109, AgSFonds; mipges,408rs w@hys hosveeAGR Shdinastdlion oAk BtypkdoPRBIRETes.
aspect, <th [ iLhvention relates to a nethod of treating a mammal

suf feri ?lg ?R%cﬁog%ualtesﬁlg é%%‘%%&?@?&h%ﬁ%t erized by one or nore

synpt ons of obesity, anorexia, diabetes or energy inbalance, said nethod

conprising adm nistering to said mammal an effective anmount of AGT-109,
. AGT- 407, ABTYA0BIORCTasPed, tGResat avetition “GTe20 thonASH 100 2s ACTa#Wle of

AGT- 408, p _GOL.. ¢ AGT: 204, "effect | "
arount - necisadrya M aRe IRt Bl 6T I8 dor the A S ilineo ciomeier o

to del ay t#€Tadeair Ddervahivei Honfy16€ bE &8I0 Kkedtbh t or
progre particul ar cond?%i on of%]t heei nlc'ii 3?%%9%6('%‘&%3%%:}@%@@%&?%

iop of a C( :
t axonony ¢ Fﬁl?pﬁe%m%fq Ao characterised by edesity, anbeexits diisbetes fanfModlegerigyon
desired, tigaf@roul ation of the vaccine, the assessnent of the nedical
situation, and other relevant factors. It is expected

In still yet another aspect, the present invention relates to the use of an agent capable of
modulating the activity of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or
15 AGT-204 or a derivative, homolog, analog, chemical equivalent or mimetic thereof in the
manufacture of a medicament for the treatment of a condition characterized by obesity,

anorexia, diabetes and/or energy imbalance.

A further aspect of the present invention relates to the use of AGT-/ 09, AGT-407, AGT-
20 408, AGT-409, AGT-60] and/or AGT-204 or derivative, homolog or analog thereof or
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or derivative,
homolog, analog, chemical equivalent or mimetic thereof in the manufacture of a

- medicament for the treatment of a condition characterized by obesity, anorexia, diabetes
and/or energy imbalance.
25

Still yet another aspect of the present invention relates to agents for use in modulating the

expression of AGT-109, AGT-407, AGT-408, AGT: -409, AGT-601 and/or AGT-204 or a
derivative, homolog or analog thereof.




25 that the amount will fall in a relatively broad range that can be
determ ned through routine trials. In accordance with these nethods,

AGT- 109, AGT-407, AGI-408, AGI-409, AGI-601 and/or AGT-204 or AGT-109,
AGT- 407, AGT-408, AGI-409, AGI-601 and/or AGT-204 or 30 agents capabl e of
nodul ating the expression or activity of said nolecul es may be, co-
adm ni stered wth one or nore other conpounds-or other nol IEE] 2856
"co-adm ni stered” 2 3 FEB 2006 -42 is nmeant sinultaneous adm nistration in
the sane fornmulation or in tw different fornulations via the sane or
different routes or sequential admnistration by the sanme or different
routes. By "sequential" admnistration is neant a tine difference of from
seconds, mnutes, hours or days betweerXhe administration of the two types
of nolecules. 5 These nolecules may be administered in any order. In yet
anot her aspect, the present invention relates to the use of an agent

capabl e of ,ARIUIPLLNGIRGEREGSS! A8k B mPBUAGTE AST-1AGTAGIT4OAGIGTORS,
AGT- 409, AGT-601 and/or AGT-204 or a derivative, honolog or anal thFreof
in the nmeAGTaA00AGDH0A andidi AdHBA04 ROLTiEH of hde YRKEnBpobE, @aé%d‘ﬁ%mfﬁ
characteri zed %% obesi t th angr exi a, diabetes and/or energy inbalance. In
still yet®HHGHHEPT BumEhe thefgol Hrasent invention relates to the use of an
agent capable of nodulating the activity of AGI-109, AGT-407, AGT-408,
AGT- 409, AGT-601 and/or 15 AGI-204 or a derivative, honol g ana%é ,

cheni cal $tjliavathenaspset af tis presetansettionnrelaies t%’éﬂrﬁi‘f'&@?:uﬁ@%ﬁma gl’@érrent

for the tge t condi tjien i ' | AGT-

di abet es ‘gﬁitf%@’]é&h(ﬁb@}‘iar?ggr%@@.ﬁgﬂrﬁeﬁé{r&%gﬁ@g%ﬁ ﬁﬁ%o%}l%@lﬁi,%enti on
 nel ates t@d hagTs©70AGAGIOE, 090G TABD; AGTT-6AGENd/RD AMTB20AGT-&09tivkCEoBOIDE,
~and/ or AGT- 204 or derivative, hc_)rml_o%&or anal og thereof or,. AGT-109, .

AGT- 407, #abgokemisgrapglenharmgnstiafieraof fondpe Bplreainedsqnaionsiaracierized o

anal og, " chen ¢ | e [:80s bl bhEefBPiREEe of a
medi carreﬁ‘fy it trﬁgl%?s ﬁe@{t&n{é%?f)%qeg}éﬁg%h%ﬁapgﬁ g[tﬁ%r act e‘?[%ezed by obesity,
anorexpa, diabetes and/or energy inbal ance. 25

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
15 comprising a modulator of AGT-109, AGT 407, AGT-408, AGT-409, AGT-601 and AGI-
204 expression or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204
activity and one or more pharmaceutically acceptable carriers and/or diluents. In another
embodiment, the composition comprises AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and AGT-204 or a derivative, homolog, analog or mimetic thercof and one or more
20 pharmaceutically acceptable carriers and/or diluents. The compositions may also comprise

leptin or modulations of leptin activity or ob expression.

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

microorganisms such as bacteria and fungi.




Still yet another aspect of the present invention relates to agents for use
in nmodul ating the expression of AGI-109, AGT-407, AGT-408, AGT-409,

AGT- 601 and/ or AGT-204 or a derivative, honolog or analog thereof 2 3 FEB
2P& - 43 A further aspect relates to agents for use in nodul ating

AGT- 109, AGT-407, AGT-408, AGI-409, AGT-601 and/or AGTI-204 activity or a
derivative, honol og, anal og, chem cal equivalent or mneti cﬂﬁ&@)@ﬂ%&i |1
anot her aspect of the present invention relates to AGI-109, AGT-407;

AGT- 408, AGTI-409, AGI-601 and/or AGT-204 or derivative, honolog or anal og
t hereof or AGI- 109, AGT-407, AGTI-408, AGI-409, AGI-601 and/or AGT-204 or
derivative, honolog, analog, chem cal equivalent or mnetic thereof for
use in treating a condition characterizeﬂ4"by one or nore synptons of
obesity, anorexia, diabetes and/or energy inbalance. 10 In a rel ated aspect
of the present invention, the mammal undergoing treatnment nmay be a human
or an aninmal in need of therapeutic or prophylactic treatnment. Accordingly,

t he presenfhei nvention,cont | ates_in one enbodiment a conposition 15
conpri si ng- % FEHE SEHPC 4 SAKTt 1Y oothaicmegm cautring foncxamply, WaGF, sdenakd
AGT 204 ex ifeNexim 5 o - : - -6Q1l an

AGT- 204 algl?%;sqt y and A e eltoL A3 %)ﬁgal?enﬁ e #@2%‘9@8@2@3‘%%@%@%?% ad Jne
and/ or di |likehtsyitablp minseesghercefiood ivagatahle bile conposi tion conprises AGT- 109,
AGT- 4075 AGT-408, AGTI-409, AGT- 601 and AGI-204 or a derivative, honolog,
anal og or mnetic thereof and one or nore 20 pharnaceutically acceptable

carriers anw orevdifisinbs thd NRHEPNIIORIELORANARY &S C[%'SH IS I
nmodul ations of leptin activi t; or oblexpre53| on&ianF' reé};ltt 5?"&5?‘1")35 s‘)l?illeﬁ{ls
conponent stogbadierid and caiifiensiat peentsrior ewfreples fatiberas chlaedbiutaiol, HERGIN @BHLES .

"25 The co i,d f [ve, ¢ onents in.a formsujitable for injectable
use incl u?gﬁgttyrn?l Péosglaalﬁ‘g%huesﬁg%ﬁﬁwg cﬁme?tew\'/}gﬁ’érpr%@m’g? &9 mghedesisetqie

powder s f agettheforxdxample, ANEAYSor FHIRRATMIIRR. @Eoliéﬁg‘%di ﬂﬁghﬂltoﬁgétaﬁ!eeinjectable
S

In all cases, the formnust be sterile an

sol uti gns.
10 d] compositions can be brought about by the use in the compositions of agents delaying

absorption, for example, aluminum monostearate and gelatim,

Sterile injectable solutions are prepared by Incorporating the active components in the
required amount in the appropriate solvent with optionally other ingredients, as required,
15 followed by sterilization by, for example, filter sterilization, irradiation or other convenient
means. In the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying and the freeze-drying technique which
yield a powder of the active ingredient plus any additional desired ingredient from
previously sterile-filtered solution thereof.
20
When AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 and AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 including AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and AGT-204 themselves are suitably protected, they may
be orally administered, for example, with an inert diluent or with an assimilable edible
25  carrier, or it may be enclosed in hard or soft shell gelatin capsule, or it may be compressed
into tablets, or it may be incorporated directly with the food of the diet. For oral
therapeutic administration, the active compound may be incorporated with excipients and
used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. Such compositions and preparations should contain at least
30 1% by weight of active compound. The percentage of the compositions and preparations

may, of course, be varied and may conveniently be between about 5 to about 80% of the




fluid to the extent that easy syringability exists. It nust be stable under
the conditions of 30 manufacture and storage and nust be preserved agai nst
the contam nating acti-on of mcroorgani sns such as bacteria and fingi _ 2 3
FEB 2006 -44 The carrier can be a solvent or other nedium containing, for

exanpl e, water, ethanol, polyol (for exanple, glycerol, pr %ylene | ycol
and |iquid polyethylene glycol, and the 1|ike), suitable. mi ufr B8 Zﬁ@eof,
and vegetable oils. 5 The preventions of the action of mcroorgani sns can
be brought about by various antibacterial and antifungal agents, for
exanpl e, parabens, chlorobutanol, phenol, sorbic acid, thimerosal and the
like. In many cases, it wll be preferable to include isotonic agents, for
exanpl e, sugars or sodium chl oride. Prdfonged absorption of the injectable
10 conpositions can be brought about by the use in the conpositions of
agents del aying absorption, for exanple, alum num nonostearate and

gel atin. yRh@iti b thdjuait attceamehntt bONStios @oprpepad ad hychi droappotictliyngsafuk
active conponents in the required amount_in the, appro iqie solvent with
opt i onal lopmppsiipng igsushi thaft & suilable dytaseayl g0 @P}%w@&agﬁve CEEPPIYANS S by,
for example, filter sterili i ' -ati c [ oe WHEANS.
In the Céggm8§u§§é@?réﬁlJ&dé?&ﬂ%%ptpﬁéﬁ%?g%gﬂgﬁ oﬁ@ggQg?éﬁ?Pgmﬁgﬁgbtable
sol ut i onSormh bentaidk 8beveesdbsmttibds and 2p0Eparodaiiore @negporaduum dryi ng and t he
freeze-drying technique which vyield a powder of the active ingredient plus

any additional desired ingredient from previously sterile-filtered

sol uti on ; il - Tma§ho 498iai MEE A3wioh 60leand
AGT- 204 AR, g5 s, e Aé‘T-fLog_, AGT- 601 and AGT- 204

incl udi NgudGEs 108 tAGEcAIR, acablE]-ob08, staddil of (a6 iienin FulGhs fjgalcium

t hensel ves are suitabl rotected, .they may _.be or.al adm ni s r
exanpl e, RAPEINAH 3 ﬁ‘é’r‘?g[gé&%?ﬁenb puch) fl'shgaiﬂ Sﬁ%‘él}’ _rﬂol%é?)lst%(é}di a[){]gléu %%Q{i: g‘ﬁ? i%?, or
it may b Eig\%n.%l 88 Jadt LR AhodQfim Sh@kdte; 0810k I eeRREIY Bper@lsuth ABYKIbEe,
conpressed “into tablets, or Tt may be incorporated directly with the food
of thed dilettosdor secchhrintihey dpeadded erdai fdvotuing iagant seh &8 tHePRTEBRp S 8T may
be 1 ncor p\g{nztie;[rgr%eg\f eﬂ@h%? ! al‘fg&]l:[u?g. %quen the dosage unit form is a capsule, it may contain,

" in addition to materials of the above type, a liquid carrier. Various other matenials may be
present as coatings or {o otherwise modify the physical form of the dosage unit. For
mnstance, tablets, pills, or capsulcs' may be coated with shellac, sugar or both. A syrup or

15 elixir may contain the active compound, sucrose as a sweelening 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.

Pharmaceutically acceptable carriers and/or diluents include any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents and the like. The use of such media and agents for pharmaceutically active
substances is well known in the art. Except insofar as any conventional media or agent is
25  incompatible with the active ingredient, use thereof in the therapeutic compositions is
contemplated. Supplementary active ingredients can also be incorporated into the

compositions.

It is especially advantageous to formulate parenteral compositions 1n dosage unit form for
30 ease of administration and uniformity of dosage. Dosage unit form as used herein refers to

- physically discrete umits suited as umitary dosages for the mammalian subjects to be




used in the formof ingestible tablets, buccal tablets, troches, capsules,
elixirs, suspensions, syrups, wafers, and the |ike. Such conpositions and
preparations should contain at |east 30 1% by wei ght of active conpound.
The percentage of the conpositions and preparations nmay, of course, be
vari ed and may conveniently be between about 5 to about 80% gstp;@%ﬁ? FEB
2006 -45 weight of the unit. The anobunt of active conpound in Su i

t herapeutically useful conpositions is such that a suitable dosage will be ‘
obtained. Preferred conpositions or preparations according to the present %
invention are prepared so that an oral dés8age unit form contains between
about 0.1 gg and 2000 ng of active conpound. 5 The tablets, troches, pills,
capsules and the like may al so contain the follow ng: A binder such as gum-
L r agacant ireddh ladh WY Borkkiflialla redihlihd (Pl NUolyS YikleR HGRLEL 1
phosphate; a _disintegrating agent such as cgrnstarch, potato starch,

al gi ni ¢ acP@dugedthendesined kberapeutisheifednin swotiatim mihneei wequEtE phateiceaithl a

sweet eni n n . Ucr.os 10 ctose or, sacchari.n nay be added or a
flavouri n%aig%n?hé 3@%1 & ‘SBp’%éﬁ’rﬁl}ﬂVFi @?ﬁagwmtﬁﬂﬁse?g dRvengpn arpdiciated by

f1 avour i ngandViegitll héep@agag ©ni() thé AUnfucSciar&ARRHEE of e TRy AMcHal and il
addition to materials of the above type, a liquid carrier. Various other

material s Wi therapein elfect do deiashieved, and (b) ther liinsetiomdivhyrenhin filey=i oél

Regye
formof t ' i . e, tablets, .pills,. ar .capsul es, may be
coat ed wi ?ﬁ) Hgﬁeaﬁﬁ%glg ggg%%%fg&%vre IB%[?' r&gﬂﬁr gﬁ?rtﬁeiﬁmﬁ?nst it %ésie?‘?ﬁ li“qﬂﬁ’i’rg fCh] v
active conpdismded cotcitiaeinashioh BYER} RIAGs ASed aBERY did8iGsedh QQBA}IPar abens
as preservatives, a dye and flavouring such as cherry or orange flavour. O

- course, any material used in preparing any dosage unit form should be

‘phar naceutfyeablikeioPUhE nti al non-toxic dn the ampunt l.oyed.
I'n addition, k) %}é‘“g?t iag‘é‘?@%gﬁ‘%@ﬁ%‘@ #&3 Eé ‘i"r\l&f’é’r"‘ﬁé‘?ﬁ;@‘a GoRyghiont and’ effective
sust ai Hed-adelissssiqur iepaiffidienirenaints ih msuahble piam2RemialFacesiisiabiier in
acceptabl e carriers. and/or di|uents include any and all Solvents, _

di sper si orfiof&si WUt JBER; Agunit daspgaderar ican, B dexampls, Legtain he mriscipak etivi ¢
and absor RbiRBnerd8h aK|owg: s i o |, ] use of such.nmedi a and
agents for g%a??mce%%ﬂl cafsﬁgﬁ%%:]f’ ive Oéﬁuggttgﬁg%lg%gow‘l ﬁjﬁgﬁﬁg%p{%gﬂﬁ’rntgt
Except i ndbd astivascommoundriy getératinlpresedi & Somag@at 0i5Spg to about 2000 mg/ml of

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

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

said ingredients.

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

25  via other convenient means.

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

30  expression or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 activity.
The vector may, for example, be a viral vector.



25 inconpatible with the active ingredient, use thereof in the therapeutic
conpositions is contenpl ated. Supplenentary active ingredients can al so be
incorporated into the conpositions. It is especially advantageous to
formul ate parenteral conpositions in dosage unit formfor 30 ease of

adm nistration and uniformty of dosage. Dosage unit form rein
refers to physically discrete units suited as unitary dosggﬁg%{,ﬂﬁ

manmal i an subjects to be Q 3 FEB 2000 -46 treated; each unit containing a
predeterm ned quantity of active materi al calculated to produce the
desired therapeutic effect in association with the required pharnmaceuti cal
carrier. The specification for the novel dosage unit forns of the invention
are dictated by and directly dependent4dn (a) the unique characteristics
of the active material and the 5 particular therapeutic effect to be
achieved, and (b) the limtations inherent in the art of conpoundi ng such
an active material for the treatnent of disease in Iiving subj ects having

a dlseased condition in which bodily health is inpaired as herein disclosed

in detail. ﬂihfé"of}?firﬁéﬁ’%lo & Progent SMfsOHEM s %%Ft%‘etocméﬁééa AGE-108n &Rt ent
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uni osage€ form
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i ngredi ents, the 15 ages are deternmined by reference to the Usua
and mannerndiGRHEDAbs tertations af handogssthewtof. Eagthecblamﬁhe Laitegeh@Tal 0% &G,

effective 9, 407 8, ,AGT- 409, AGT- and
o g0 wdT BBt ACH ) AcH Ry B AR 0R ot ierdssatives dobomeees Ty
20 wei ght g4l ﬂe%ametméfass%me@t with 388 4bf AQuik. M9k kahiBOg¥s Rk et QnBiRGNE
1000 ng/ kg/ body wei ght. AGT-109, AGI-407, AGT-408, AGI-409, AGI-601 and
AGT- 200 neyGBd09 24Tt éﬁ@ﬂ-@éxAﬁlTﬂ‘tﬁ%A%ﬁﬁl anthh\GTn@ek or ﬁmmdﬁrmatly@mf

B R A

i ntranmuscul ar, intranasal, via suppository, via infusion, via dr| p, orally

or
For example, AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 and their

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




25 via other convenient nmeans. The pharmaceutical conposition may al so
conpri se genetic nol ecul es such as a vector capable of transfecting target
cells where the vector carries a nucleic acid nol ecul e capable of

nodul ati ng AGT- 109, AGT-407, AGT-408, AGI-409, AGI-601 and AGI-204 30
expression or AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 #d H@-2
activity. The vector may, for exanple, be a viral vector. 3 FEB 2006 -47
Still another aspect of the present invention is directed to antibodies to
AGT- 109, AGT- 407, AGT-408, AGT-409, AGT-601 and AGT-204 and their
derivatives and honol ogs. Such antibodi es may be monoclonal or pol ycl onal
and may be selected fromnaturally 5 occ rlng anti bodi es to AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and 204 or may be specifically

rai sed to AGT-109, AGI-407, AGT-408, AGT- 409, AGT-601 and AGT-204 or
derivatives or homl ogs thereof In the case of the latter, AGI-109, AGTI-
407, AGT- A5BParkigsray 9scialdpr Gomuaptherany apd magralsoHsi wsedes viagnestic ol homod 0gs

and or 1 oganD RadR I ReROE 8 AR YB, ACERN oo TR Rt oAb BT R °°
AGT- 204 or their derlvatlves of the present invention are particularly

useful as elutlc ]g% ﬁgnostlc agents. For exanpl e, AGI-109, AGT-407,
AGT- 408, 8%6’&%8? ¢ PriReiptrnRsAissd do sareqty for i T IAP; HET-6h A)@Ttﬂé)éd to

f 1 0 ,
AGT- 408, O%*é‘?ﬁré%’%a% O 20, bR S 1o e R gl i P2

di seases @# awhears foelstredeag Hoi EvdeaifrAGTD‘QIOQTMBm&yAQHCW@a AQT-g00amake. in
sone aut oi ternativel y eci f| c_anti bodi es can be used to
 screen f OPW ’Ag%@%%g\@? aéﬁ?kil exgagt ofgher 4@?@ Mpdroraprifying AGT- My AGT-
Techni quesof onGslabs, ABABY®, !
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exanpl e, sandwi ch assays and ELISA. 20
AGT- 408, A@hnwgpemmn@m:daﬁmhtx@egm thé asdags c@xtaaned et dré RnoRy iP ehe

ant i bod, o2t PRI el ciiyith Ansaug PG 400, AGT- 501 and | AGT- 204
or may be specificall y ral sed to the AGI-109, AGT-407, AGT-408, AGT-409,
It 1s 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 detéétion assays or a first
15  antibody may be used with a commercially available anti-immunoglobulin antibody. An
antibody as contemplated herein includes any antibody specific to any region of AGT-109,
AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204.

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

favoured because of the potential heterogeneity of the product.

The use of monoclonal antibodies in an immunoassay is particularly preferred because of
30 the ability to produce them in large quantities and the homogeneity of the product. The
preparation of hybridoma cell lines for monoclonal antibody production derived by fusing




25 AGT-601 and AGT-204 or their derivatives. In the case of the latter, the
AGT- 109, AGT- 407, AGT-408, AGT-409, AGTI-601 and AGT-204 protein may need
first to be associated wth a carrier nmolecule. Alternatively, fragnents
of antibodi es nmay be used such as Fab fragnents. Furthernnrﬁ nggﬁéesent
i nvention extends to reconbi nant and synthetic antibodies a.cﬁ &body
hybrids. A "synthetic anti body" is considered herein to include 30
fragnments and hybrids of antibodies. The anti bodies of this aspect of the
present invention 2 3 FEB 2006 -48 are particularly useful for
i mmunot herapy and nmay al so be used as a diagnostic tool or as a neans for
purifying AGT-109, AGT-407, AGT-408, AQl-409, AGTI-601 and AGT-204. For
exanpl e, specific anti bodi es can be uUsed to screen for AGT- 109, AGT- 407,
AGT-408, 5 AGT-409, AGI-601 and AGT-204 proteins. The |atter woul d be
inportant, for exanple, as a neans for_ screening for |evel.s_ of éﬁg-

or ot her
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and AGT hant neans from culture supernatant f] uid.
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dISC Ir'st and second ant dies may be used in
detectlon assays or a first 15 anti body nay be used with a comrercially
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obt ai nabﬁ y I’mmuni zati'on wth the 20 enzyne or dgrot ei.n and ei her type
is utiligabdog ifiar biolopicw aas@ies frofhe wbmbd@ubm%lm CHMRGSIBS 19T HRE sera

are well known_in the cl ona r f T-308,
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and AGT- or antigenic parts thereof, collecting.serumfromthe animal,

and i sol ashditiompadidien foe cothylerto fvp. ard fhea deiSHAE FHFGABENXor bent
techni ques. Al though anti bodi es produced by this

The presence of the complex is indicative of the presence of AGT-109, AGT-407, AGT-
15 408, AGT-409, AGT-601 and AGT-204. This assay may be quantitated or semi-

quantitated to determine a propensity to develop obesity or other conditions or to monitor 2

therapeutic regimum.

The presence of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 may
20 be accomplished in a number of ways such as by Western blotting and EL.ISA procedures.
A wide range of immunoassay techniques are available as can be seen by reference to U.S.
Patent Nos. 4,016,043, 4,424,279 and 4.018,653. These, of course, includes both single-
site and two-site or “sandwich” assays of the non-competitive types, as well as in the
traditional competitive binding assays. These assays also include direct binding of a

25 labelled antibody to a target.

Sandwich assays are among the most useful and commonly used assays. A number of
variations of the sandwich assay technique exist, and all are intended to be encompassed
by the present invention. Briefly, m a typical forward assay, an uniabelled antibody is
30 immobilized on a solid substrate and the sample to be tested brought into contact with the

bound molecule. After a suitable period of incubation, for a period of tirne sufficient to




met hod are utilizable in virtually any type of inmmunoassay, they are
generally less favoured because of the potential heterogeneity of the
product. The use of nonoclonal antibodies in an inmunoassay is particularly
preferred because of 30 the ability to produce themin Iargg%ggﬁgéities
and the honogeneity of the product. The preparation of hybri 14806 i nes
for nonocl onal antibody production derived by fusing 2 3 FEB 2006 -49 an
immortal cell line and | ynphocytes sensitized agai nst the i munogenic
“preparation can be done by techni ques which are well known to those who
are skilled in the art. (See, for exanple, Douillard and Hoffman, Basic
Facts about Hybridomas, in Conpendi urn ng_lnnunology Vol . 11, ed. by
Schwartz, 1981; Kohler and MIstein, Nature 256: 495-499, 5 1975; Kohler
and M| stein, European Journal of Immunology 6: 511-519, 1976). Anot her
aspect of é&;@ resent invention contenplates a nethod for detecting

AGT- 109, alipgspf ag@ntipedy-A6d -1 6314070 h GI#0804 G400, derT-01 iand or
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range of i mmunoassay t_echm(g;es are avail'abl e as can be seen b erence
to U S PRRHRIVRoSY Snpie duevatomf, e visitie 45ifiB, 653ma¥hies euanttacdubsge,

i ncl udgg LBY:8; 4 Sl and two-site or "sandwi ch" assays_ of the
non-conpe??%ﬂeg ggﬁgé?%éé%%éﬁPﬂi%C?_mPW@ fWQHW@PWHéPfgﬁﬂﬁﬁtV?W@Emﬁpﬁdﬁﬁg
assays. THeseardesaysinalude a fightiseods beaY, B A% S%Pp@:g{daﬁﬁéﬂe%]darﬁﬁbh ody
to a target. dwi ch assays are anong he mpst useful and commonl’y use
assays. A aﬁ‘aﬁcgga sgpultaneously 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-109, AGT-407,
15 AGT-408, AGT-409, AGT-601 and AGT-204 including cell extract, tissue biopsy or
possibly serum, saliva, mucosal secretions, lymph, tissue fluid and respiratory fluid. The

sample is, therefore, generally a biological sample comprising biological fluid but also

extends to fermentation fluid and supernatant fluid such as from a cell culture.

20  The solid surface is typically glass or a polymer, the most commonly used polymers being
cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride or polypropylene. The
solid supports may be in the form of tubes, beads, discs or microplates, or any other
surface suitable for conducting an immunoassay. The binding processes are well-known in
the art and generally consist of cross-linking, covalently binding or physically adsorbing,

25 the polymer-antibody complex to the solid surface which is then washed in preparation for
the test sample. An aliquot of the sample to be tested is then added to the solid phase
complex and incubated for a period of time sufficient (e.g. 2-40 minutes or ovemnight if
more convenient) and under suitable conditions {e.g. from room temperature to about
37°C) to allow binding of any subunit present in the antibody. Following the incubation

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




vari ations of the sandw ch assay technique exist, and all are intended to
be enconpassed by the present invention. Briefly, in a typical forward
assay, an unl abelled antibody is 30 i mobilized on a solid substrate and
the sanple to be tested brought into contact with the bound nol ecul e.
After a suitable period of incubation, for a period of tine QLafFiEBQ to 2
3 FEB 2006 -50 allow formati on of an anti body- AGT-109, AGT-407, AGT-408,
AGT- 409, AGT-601 and AGT-204 conplex, a second antibody specific to the
AGT- 109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204, labelled with a
reporter nol ecul e capable of producing a detectable signal, is then added
and incubated, allowing tinme sufficientsfor the formation 5 of another
conpl ex of antibody- AGT- 109, AGT-407, AGT-408, AGT-409, AGT-601 and

AGT- 204- | abel | ed anti body. Any unreacted material is washed away, and the
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det erm ne E)ry observation a siI gnal uce e reporter no ec&?e.
The resulths bimangedfithesedoad aglitddyttatAGE;1 0By AGITHHI 7o AABEE08 A GIMO] AR601

vi si bl e si%Eﬁé %r may be quantitated by 10 conparing with a control sanple
cont ai ni rfg! xﬁlﬁnnunts of hapten. Variations on the forward assay

i nclude a simultaneous assay, in which both sanple and | abell ed anti body
are added sinultaneously to the bound anti body. These techniques are well
known %o AheBematsid inkébddimvdlie iamtqbiliniof toi tagetumplarihes in darbiclbmakssaagplwi | |
be readil arent. |p accordance wth the. present invention, the sanple
s one wHitGHBER GRRosEn s POSHIAGaraREste sRepilicyantkedy AMEC My oray Aelrbe o1
and AGT- 2QhciicaGhitdh R8p &Rl Im&¥dd18GhepehlidgUs Bk ARDUnPbf td?@étsdn@tb{e LAY of
sal i va, nucosal secretions, lynph, tissue fluid and respiratory tluid. The
sanpl e i sthe réportef orodeculpesignall 4 Youndolarged giaydie detanpibde by dprectshbaling vithgheal

fluid but S tends.tao fer tati.on fluid a syper.natant fl.uid such as
froma ceqq%hggjl"t‘ﬁ?e .gyﬁlyrﬁée%oﬁaj@t‘?pfaﬁg}éoﬁsSﬂﬁﬂfcctgll{ﬁ?ﬁbﬁtﬁ‘g@bo(ﬁiryI%G}ﬁ?ﬂs?‘fnsr,
the nmogt teaRNRRder-lsQEktIBOAY BBNSIck e Retm £ BlrfdilRsEntiBOkY.3EIonH aRiisay e,

pol ystyrene, polyvinyl chloride or polypropylene. The solid supports may
be in the:wrml%-a'{wtcgm@éqx ipdagsted by sesssignal ghutteshhathegcpater arpleawdher  surface
sui tabl e for conducting an i munoassay. The binding processes are

wel | -known in the art and generally consist of cross-linking, covalently

bi ndi ng @y plepsiteahdlécalds as hidddn tibprchént BHd YR koA s nRQEY 2 GRRugXwhizh! b
solid surface which is then washed | n_preparation for )

1ts chemical nature, provides an analytically identifiable signal which allows the detection

15 of antigen-bound antibody. Detection may be either qualitative or quantitative. The most

commonly used reporter molecules in this type of assay are either enzymes, fluorophores

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

In the case of an enzyme immunoassay, an enzyme is conjugated to the second antibody,
20  generally by means of glutaraldehyde or periodate. As will be readily recognized, however,
a wide vanety of different conjugation techniques exist, which are readily available to the
skilled artisan. Commonly used enzymes include horseradish peroxidase, glucose oxidase,
3-galactosidase and alkaline phosphatase, amongst others. The substrates to be used with
the spectfic enzymes are generally chosen for the production, upon hydrolysis by the
25 corresponding enzyme, of a detectable colour change. Examples of suitable enzymes
include alkaline phosphatase and peroxidase. It is also possible to employ fluorogenic
substrates, which yield a fluorescent product rather than the chromogenic substrates noted
above. In all cases, the enzyme-labelled antibody is added to the first antibody hapten
complex, allowed to bind, and then the excess reagent is washed away. A solution
30 c_;ontainjng the appropriate substrate is then added to the complex of antibody-antigen-

antibody. The substrate will react with the enzyme linked to the second antibody, giving a




the test sanple. An aliquot of the sanple to be tested is then added to the
solid phase conplex and incubated for a period of tine sufficient (e.qg.
2-40 mnutes or overnight if nore convenient) and under suitable
conditions (e.g. fromroomtenperature to about 37C) to allow binding of
any subunit present in the antibody. Follow ng the incubati o_? %gﬁemﬁ

t he anti body .subunit solid phase is washed and dried and inclb a
second antibody specific for a portion of AGI-109, AGT-407, AGT-408,

AGT- 409, AGTI-601 and 2 3 FEB 2006 -51 AGT-204. The second anti body is

| inked to a reporter nolecule which is used to indicate the binding of the
second antibody to AGT-109, AGT-407, AGI-s408, AGT-409, AGT-601 and :
AGT-204. 5 An alternative nethod involves inmmobilizing the target nol ecul es
in the biological sanple and then exposing the inmobilized target to
specific apt.l .¢h: r.may not. he labelled with a reporter |

nol ecul e. %%%g%g?én%im§% @%@,’g@wa%ge éﬂ“&ﬁ&aﬁegeu%l?]rl%ﬁ@fthFOBliOtO@lﬁ’éicallya
reporter i geebe islignin, ofahdSubchitAhasen e | ree

1 abel I'i ng vvioﬁh {h,e anti body. Alter natglﬁ%e‘l Y, }g%géej gﬁ%ﬁﬁgt}% %&’géén iltlggcc’in?r
speci fic tBotgraler’ il exprdspiodipeiof cslresbdinaton or fidsbitian gétaghlutisitianiidhagdy
conplex to r =Lkl L b -second anti body tertiary conplex.
The conpl eiédﬁzg&agtt%%togggtg%bfﬁes’ %?‘}gérlllgﬁﬁj(ém tted by the reporter nolecule. By
"report&r nolecule" as used in the present specification, is neant a

mol ecul e whi ch, its chem cal nature, provides an analytically
identifiab e’g‘iafj’ | figRreseend| FomBouTs, duclkeces ofinarsscein andi glertahdne)dmay be
ant i body. 1 e. e litative or .quantitative, The npst
conmmonl y u(?gegﬁgéenagﬁu r rr‘gJ I g@%}})g%g |VﬁH}%H|£ glignnse thtr @E%&% APl Phen agtgteds,
f I uor ophortexsillusinatasti withdighd ef aqnirddulimgavaieni B8 flubroRhrdrAdiBLRSE ARBSN and
chem | um negscent | ecules. In the case of an _enzyne inmunoassay, an engyme
i s conj ugal 58%?othgﬂ£g%gé:’88?%’= Fiuchisdy  state do gxaisatalityy it thenmaksulef followed by

gl ut ar ab deiwidsoRbf BRY T . L Yol cogni zed, ver, a wde
variety of different c%}gf%gé:%l é%ﬁ{%gé %lﬁa%rgglg{é&ﬁ%'s‘iﬁe |1%W1§raeﬁ%’icf‘?wpe'
avai | abl e 411 e Elthe dtiomestersdabel €drmuibddy ($SAThwAZEBEd kO elUSRt antibody-

hor ser adi slﬂz peroxi gase | ucpse oxidase, 13-gal actosidase and al kalin
p JHEreshingely

phosphat as&F Anonger r¥gas Hsinbgied reagensethegemaipingtertidnge comelsixfis ¢

enzynes aregenrpoail ¥ eroseh: Lot hephy ' 0 hyﬁ%O' sis by the 25
correspondi ng enzyme, of ai%det ectabl e ggﬁ%ﬁ}"l’a? Iﬁfﬁg@: n%?a PiEecegee %F?té(ﬁ‘fle
enzymes  mdicates the presence of the hapten of interest. Immunofluorescence and ELA techniques
15 are both very well established in the art and are particularly preferred for the present
method. However, other reporter molecules, such as radioisotope, chemiluminescent or

bioluminescent molecules, may also be employed.

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

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

derivatives.

The assays of the present invention may also extend to measuring AGT-109, AGT-407,

AGT-408, AGT-409, AGT-60] and AGT-204 or AGT-109, AGT-407, AGT-408, AGT-409,
25 AGT-601 and AGT-204 in association with ob or leptin.

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




i ncl ude al kal i ne phosphat ase and peroxidase. It is also possible to enpl oy
fluorogenic substrates, which yield a fluorescent product rather than the
chronogeni ¢ substrates noted above. In all cases, the enzyne-| abelled
antibody is added to the first anti body hapten conplex, allowed to bind,
and then the excess reagent is washed away. A solution 30 cgntEining t he
appropriate substrate is then added to the conplex of antib &b EBtQMEn-

anti body. The substrate will react with the enzyne linked to the second
anti body, giving a Q 3 FEB 2006 -52 qualitative visual signal, which may be
further quantitated, usually spectrophotonetrically, to give an indication
of the anount .of hapten which was presern in the sanple. A "reporter

nol ecul e” al so extends to use of cell agglutination or inhibition of

aggl utination such as red blood cells on latex beads, and the like. 5

Al ternately, fluorescent conmpounds, such as fluorescein and rhodam ne, may
be chemically coupled to antibodi eEXAMIIE Lal tering their binding

capacity. Wen activate i1l um napion with |ight parti cul ar
wavel ength, the fluor oc‘ﬁ?’gﬁ%yygﬁ}e}% ﬁ%ﬂf’f'ﬁ'gﬂogegg§é§%ts’1@1e | i ght energy,

inducing a state to excitability in the nolecule, followed by 10 em ssion

of the |i g& i\é a characteristic_colour visual Ié detectable with a light
m cr oscop@UT-AR jwas; Hlenttiigd uspg difigrmdiak difplavaBER! el hapethplaays icDMA| Gaed t o

bi nd t g t henkid flq AH-4R0Y: POARLGR.CHEDLLX. After washing off the unbound
reagent, the remaining tertiary conplex is then exposed to the |ight of

the appropriate wavel ength. The fluorescence observed indicates the
“presence t he. hapten. of interest._ |nrunofluorescence and El A techni ques
15 are bo&ﬁe9@$9PW£$?“E@FQWFW§ﬁEﬂmﬁﬁﬂ?%%‘art and are particularly preferred
for the present nethod. However, other reporter nol ecules, such as

radi oi sot ope, chem | um nescent or biolum nescent nol ecul es, may al so be
enpl oyed. The BPESERETTIRFEATAEACHEENT TCHINCARPIGRCESTARINEE(AAAGRAAPSEEUCch as
 nvol WPhg PCR %%gi‘%@?p&@%T&@?WCK@ECEQ'Q?TTA@FBWFTW@WAA@T- 409,

AGT- 601 and AGl: 2UZ. CAG e CCT I PRI ABR T PRRTARCE SR nt
i nvention manggso éx%%ir?ggg%)mﬁg%%ri Twc%é?riﬁ% IDA]E?F-:LAOS, AGT- 4009,
AGT- 601 and AGT-204 or AGT-109, AGI-407, AGT-408, AGT-4009,

EXAMPLE 2
15 AGT-109 gene expression

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

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

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

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

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




25 AGT-601 and AGT-204 in association with ob or leptin. The present
invention is further described by the followng non-limting Exanples. 2 3
FEB 2006 -53 EXAMPLE | Partial sequence of Psami onys obesus AGT-109 AGT- 109
was identified using differential display PCR of hypothal anus cDNA from 5
di abetic and non-di abeti c Psmnonys obesus. The parti al nuclzgt?@g muence
is as follows: .
GATTTTGGTTGGCAATAAAT GT GACT TGGAAGAT GAGCGGGTAGT TGGCAAAGAACAAGEC 10
CAGAATTTAGCAAGACAGT GGTGTAACTGTGCCTTTTTAGAATCTTCTGCAAAGT CAAAGA

TCAACGT TAATGAGGTCACTTTTCACAACTATGCTTATAGACTCTTATTTTAAATACCTGA
TATTTTATGATCTGGT CAGACAGATAAATAGAAAAACACCAGIG [ SEQ | D NO: 1] EXAMPLE 2 15
AGT- 109 gene expression Gene expression studies using real-tinme PCR
(RT-PCR) showed there was a significant difference in AGI-109 gene

expr essi ongd t I I o th contr ol

el s (O, WEREE £ B RLERY] aF RO R b heR el tihate md
ani mal s 20pfegEpscl@=0KBFyam 4jrend freramenatbvemssdighinf Witk pleisiuiih ¢p-emop). bet ween
Goup A, Band Caninmals in the fed or fasted state. en data fromall
animal s were pooled, there was a significant increase in AGI-109

expression in fasted ani mal s conpar eﬁm@%mo. 001; Figure 2). There
were no significant correl ations between -109 expression and insulin,

body weight, body fat or gl ucoseGBV&P gendb@moloag experiment was repeat ed,
hypot hal am ¢ 25 AGT- 109 expression was not significantly different in
two-week energy restricted Goup A B or Caninmals, or between all

control s aSignachnt ﬁﬁldh%@?u@ﬂlﬁaﬂtmﬁsfvefﬁblfg.@f ?J?Pﬁ?%“@pfp wifP Gk nr and

expression_in Goup A aninal's was significant han expression n
Group C cofftesbldaahpyes| shopyrd o0 GTaH tshmdedd% hembloghewithhRrmeaoRARLA
control ani nal ere was al so

G oup B an - (=007 7 (Fi e 3). 301 S, th
a negat i veTA?g é%%ﬂnaﬁl_or?ggé‘tl“&égﬁﬁg\(ﬁ- BP0, ;}B’i 3 otneegane famlfy- AGT-109 shares
10 similar homology to the bovine ras p21-like GTP binding protein (95%).

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

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

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

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

RAP1A has been identified as being cytoplasmic and'belonging to the rap sub-family. It is
thought to be a GTPase (displaying enzymic activity that hydrolyzes GTP to GDP and
30 orthophosphate) and involved in cell cycle corntro] and signal transduction pathways. Rapl
is activated by extracellular signals through several regulatory proteins. It may function in




percent body fat (p<0.05) and pre-insulin concentrations (p=0.026). Wth
all animals 2 3 FEB 2006 -54 conbi ned, there was a significant negative
associ ati on between AGT-109 expression and preglucose (p=0.037) and a
trend for a negative association with preinsulin (p=0.07). EXAMPLE3 5

AGT- 109 gene honol ogy Significant matches using BLAST (versi 2.2.1

[ Apr-13-2001]) with Genbank nr and dbest databases showed tFBRﬂmme
shares 96% honol ogy with hunan RAP1A (Accession Nunber AL049557), a nenber
of the ras oncogene famly. AGI-109 shares 10 simlar honology to the
bovine ras p2l1l-like GIP binding protein (95% . Ras oucogenes are

ubi qui tously expressed, evol utionaril y5onserved nol ecul ar switches that
coupl e extracellular signals to various cellular responses (Kitayama et at,
Cell 56: 77- 84, 1989). Ras oncogenes encode proteins that are anal agous to

normal G prgL 'p?étegg&ger%glﬁg A mAR AR Of a&b @S Bib i ffertbh@Riohesubdcsetion,

cont i nuous ac ivation e counterfeit Gprotein. The G proteins

nor mal | y ibtepdnaneiistyd cell ydtesiGiRnd homshagenedhdBana al.i 401 sgaints their
GIPase activity and thus interferes with the normal shut-off mechani sm
RAPI A shares approximtely 50% am no acid identity with the classical ras

proteins ¢Bas) &lonBins WAk bR dentiel in @8 R A I pratéia) inch@find Rés FR@illy, RA
Rapl (al so known as KREV1, KREV-1 and SM3P21) is the closest relative of

Eas anl ?ﬁﬁmnwgufahdlEﬁ§%ﬂﬁdRa§sdﬁ@n@maf sl & TRsses. Khoj Riep Hoaroiaed) ence
b F s artOEHREG Atnar AR (IS o A Tl B bR %%bt/%,"{lp{‘,i

has been gppped, besshl arPagae | pl 3.3 and there 25 is a pseudogene ( KREVI P)
. at 14924.3 (Takai et al., Cytogenet. Cell Genet. 63: 59-61, 1993). RAP I A

has been |dent|f|ed as belng cytoplasm c and belonging to the rap
S o i e S sk BT o SRV BRGSO it h
contraqb aﬂﬁiffﬁkﬁlﬂadw&d’cﬁﬁtﬁﬂl&m %opﬂ(@ﬂﬂm9 “RApi1998sLacik iev at.e drduwyis Biochem.
|e?(1t racel] §c|1a52(§’!2924?8| 272t hlr98'l?J hox?lgl\c/glrlf lZ,egl:flgl(Jngt CC))rp>1/rz pée% EIO? (4J t49g%4 %B:]t hon
Haubruck ef al., EMBO J. 6(13): 4049-4053, 1987; Gallwitz et al., Nature 306(5944): 704
707, 1983), coupling receptor tyrosine kinases and G protein receptors to protein kinase
cascades (Downward, Curr. Opin. Genet. Dev. 8(1): 49-54, 1998; Lloyd, Curr. Opin.
15  Genet. Dev. 8(1): 43-48, 1998; Wittinghofer and Pai, Trends Biochem. Sci. 16(10): 382-
387, 1991; -Schlichting et al., Nature 345(6273): 309-315, 1990; Pai ef al, Nature
341(6239) 209-214 1989; Shih et al, Nature 287(5784): 686-691, 1980) and active
transport of proteins through nuclear pores (Richards ef al.,, Science 276(5320): 1842-
1844, 1997; Yoneda, J. Biochem. 121(5): 811-817, 1997, Iﬂﬁnsbury et al., J. Biol. Chem.
20 271(51): 32834-32841, 1996; Koepp and Silver, Cell 87(1): 1-4, 1996; Scheffzek et al,
Nature 374(6520): 378-381, 1995; Matsumoto and Beach, Cell 66(2): 347-360, 1991).

EXAMPLE 4
Partial sequence of Psammomys obesus AGT-407
25 |
| AGT-407 was identified by Suppression Subtractive Hybridization (SSH) [also referred to
as Representational Difference Analysis (RDA)] of liver cDNA. from diabetic and non-

diabetic Psammomys obesus.

30




2 3 FEB 2006 -55 diverse processes ranging from nodul ati on of growmh and
differentiation to secretion, integrin-nediated cell adhesion and

nor phogenesis (Bos et al., 2001, supra). Several domains have been
identified in the RAP1A protein, including Ras famly, Rab 5 subfamly of
smal | GIPases, Ras subfamly of RAS small GIPases, Rho (R&3lﬁﬁﬁ)lzggﬁl)
subfam |y of Ras-like small GIPases, and Ran (Ras-rel ated nucl ear
proteins)/ TC4A subfam |y of snmall GIPases. These donmi ns have been
associated with a nunber of functions, including vesicle 10 trafficking
(Wodman, Curr. Biol. 8(6): R199-210, 1998; Lazar et at, Trends Bi ochein.
Sci. 22(12: 468-472, 1997: Novick and Zet@al, Curr. Qpin. Cell Biol. 9(4):
496- 504, 1997; Haubntk et at, EMBO J. 6(13): 4049-4053, 1987.; Gllwitz et
‘at, Nature 306(5944): 704- 707, 1983), coupling receptor tyrosine kinases
and G pr otHigpaied @RERbEIE Segeicds Bs FilRase cascades (Downward, Curr. Qpin.
CGenet. Dev. 8(1): 49-54, 1998; Lloyd, Curr. Opin. 15 Cenet. Dev. 8(1):

43- 48, 1998; Wttinghofer and Pai, Trends Biochem Sci. 16(10): 382- 387,
1991; Schli chtifgeehrdicealRiid:ecBaRtSrA3hrcB8ndidncTd8PbnPRbTIe cat , Nature
341(6239) 209- 2lntR8KcrOhi Arretatiarc Nodadh 0n 2500 OF @A en G 26 RIncTE88D) and
active 5transpardccoir@eteirdycrinaegbcTurctearcTanc@s ch Riadtardsstehcad |

Sci ence 276( 53 2reTABH2CCESIFTTARYTECMoRedarGATATEBI T REEIRTCERIATEFAGE11- 817,
1997; Lounsbur yYAEECEAGCTITCCRIAGEATECHERTCTBATQACHCBEICTTIZBRIEATZBAEEATIEN6; Koepp
and Silver, CeldSG8¥ %@%A%%AGS@WT@FC%E%TTTW%CETWEQ%IZ0) ;

378- 38%0 1995; KPS e B R T b S oA S P BT TN EXAVPLE 4
Partia sequenc@?@iA%%Gﬁ%WB%@ﬁgT%G@? SETTARSIA T Vias [°FeAti fi ed by
- Suppressi on Subtractive Hybridization (SSH) [also referred to as
Representational Difference Analysis (RDA)] of liver cDNA from di abetic and
non- di abetic Psmmonrys obelus. 30 ExAMIEBE2906 - 56

AGT-407 gene expression

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

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

EXAMPLE 6
25 AGT-407 gene homology

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

Site-1 protease is the same gene as SKI-1 and KIAA0091 and is also known as membrane-
bound transcription factor protease, site 1; site-1 protease (subtilisin-like, sterol-regulated,
cleaves sterol regulatory element binding proteins) and subtilisin‘kexin isozyme-1
preproprotein.

35




The partial nucl eotide sequence is as follows:
GAGGGATGNGGACAATGECCTTTCCTTGTCATCTTTAAGTGACTGGTACAACACTTCTGTIT - AT
GAGAAAAGTGAAATTTTATGAT GAAAACACAAGGCAGT GGTGGATGCCAGATACTGGAG 5
GAGCCAACATCCCAGCTCTGAATGAGCTGCTGT CTGTATGGAACATGGGGT TCAGT GACGG
CCTGTATGAAGGGGAATTTGT CCTGGCAAACCATGACATGTATTATGCGT CGGGGT GC% FEB 2@%
ATCGCCAGGTTTCCAGAAGATGGTGT TGTGATCACACAGACT TTCAAGGATCAAGGAT
AGGTCTTAAAACAAGAGACAGCAGT TGTTGAAAATGT TCCCATTTTGGGECCTTTATCAGAT
TCCAGCTGAAGGT GGAGGT CGTATTGT GCTGTATGGAGACT TCAACTCCTTGGATGACAGT 10
CACAGACAGAAGGACTGNTTTTGGCTTCTGGATGCGCTCCTTNAGTACCTCGG [ SEQ I D NO: 2]
EXAMPLE 5 AGT-407 gene expression 15 AGBM407 was not normal ly distributed.
Non- parametric (Kruskal-Wallis) tests indicated a significant difference
bet ween G oups (p=0.036). Using Mann-\Witney, tests found Goup A faste(cji 5
ani mal s haghesi gikdal t [ : [ = AN
T
20 Fast ed bamiinmipsothiad (SREHPE) dartd yndvipddsaric AGTicalitn éme:essiim:ﬁﬁt(épﬂg@.zrgléaée
conpared to fed ni mal s. usi ng Manp- VWit ney (Figure 5). EXAM

AGT: 407 qerETh GHITBAAeT. SO SHENRLY e/ Sh G BN e rhgHONBGy PREABEsS
site-1 preéRmdeprofBs eSARd Fdteas UBtdIdd SlvalveRXinNmis g@é% B! 6!&{%@@9 e qr
and human nenbrane-bound transcription factor protease, site and _
Kl AAO091 gevieaseBeAgTRlversion 2.2.1 [Apr-13-2001]). 30 Site-1 protease is
the sane gene as SKI-1 and KIAA0091 and is al so known as nenbrane- bound
transcription factor protease, site 1; site-1 protease (subtilisin-Iike,
sterol -r egREB®Rdare fle@MYafe-GhiRidabd RSIIMAL %qhihE Peitbo Pl FeRBkPEOHRI Asdveand
- subtilisin/kexin isozyme-1 preproprotein. _ _ _

' portions which move to the nucleus. SREBPs are transcription-regulating proteins that

form a feedback system to adjust the expression of genes encoding the LDL receptor and

10 multiple enzymes in the cholestero] and faity acid biosynthetic pathways.

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

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

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

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

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

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

released when SIP is self-activated by inframolecular cleavage. Exons 5-10 encode the




35 2 3 FEB 2096 -57 Site-1 protease (SIP) is a subtilisin-related protease
that cleaves sterol regulatory el enent- binding proteins (SREBPs) in the
endoplasm c recticulumlunen to initiate the release from nmenbranes of
transcriptionally active am no-term nal fragnments of SREBPs. A second
protease (Site-2 protease) is also involved in this pr ocesﬁ&uﬂggnzg% after
site-1 5 protease has acted. SREBPs are nenbrane-enbedded proteil s
requiring proteolytic release of the active portions which nove to the
nucl eus. SREBPs are transcription-regulating proteins that form a feedback
systemto adjust the expression of genes encoding the LDL receptor and 10
multiple enzynes in the cholesterol and %ttty acid bi osynt hetic. -pat hways.
Wthin the nucl eus, SREBPs activate transcription of genes involved in the
chol esterol biosynthesis pathway (regul ati ng genes such as HVG CoA

synt hase, daMRiRAHRIMS! in faesW 8 RCAVA u

synt hase, and the LDLDreg(zlg'ﬁugrg1 and %ﬁ?@@?gaﬁ”g%%@%?ﬁggﬁ A(?elatgi/lﬂ&A
car boxy| adgengmemprargategionadNdkajyma ease., (FA8) sustadaFigpkCoAdeplas ather genemnic
(SCD)). Cells th | ack re SREBPs have near-conpl ete bl ock of

chol est er OSFU%%?'?]% Fgumngﬁgl_gen?'ecept or activity and rates of fatty acid
synthesis reduced by 50% Aninmals that over 20 express the SREBPla isoform
over produce chol esterol and fatty acids and have increased I|iver size due
t o i ncreasky puthigieypreniofesregive)hadraihighly 64 eichlregonaostaitiopeviending|sis fer

chol estero ek pEG@ne, I C Lbly d to increased ept or
activity i@?ﬁ%@%&ﬁs “%f#?s:ﬁ}la%%s%g§l¥%a€ﬁer§$?59ﬁxpﬁe§flopé’tﬁ}%ng @Cp%%'ﬁr”%aX 0
be an SREBR-ureiep tHesdoneoDENERERD- HWRY @btilto} d¥1ied 8asEssich dOLALE EssBhtial for
¢hronosone 16 and has been napped to the interval '16g24. isS gene is nore

“t'han 60 kpofrasyularlpidonetabelgne3 exons and 22 introns. Its
transcription-initiation site within exon 1 is separate fromthe initiation
codon in exon 2. Analysis of the exon/introns structure reveal ed that the
SI P gefle EhosinsihFigire d ishsatiatofship beteet0aadn sighiisatiXd fin€Rael@smiiheod'
non-translsga)ed region; .exon 2 encodes the amno 30 tem nal signal sequence;
and exons 2 Pafdiraskation datiatien epdondddiG)de presenidn e¥on Rand adranplafiemsien cofhen

SIP is seldrcagtisviatad: By kBh rﬁwﬁﬁha{no%seﬁl\éﬁ%?e S%Oﬂ}gce%é&lg s%?%g? s¥g|ﬁ§1

sequence; TM, transmembrane domain.

15 EXAMPLE 7
Partial sequence of Psammoniys obesus AGT-408

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

The partial nucleotide sequence is as follows:-

CCGCCCEGGCAGGACTTGAGNCCACCCCTGTAGATCTGGCTTCTATTTCTCCAGCTATTGC
NGTCCTCARGTAAAGGTCTGCAGCTAGCAGGCAGETETARACCAGCCATTAAGTCTTEGECA
25 GATACCNCACTGTGGGTGTTAGATCTAGATCATTABAATATTGGTARAAAGTGATCTATCA
TGAGATTARGCTTCCTARAGRAGAAAGTAGCTATATANCARGAGTCTATTAGARGAARGTA
GAGGAGCTGCTCGAGTAARARTCCAGCTGTAT TAAGGCAAGGAACTGEAATATTGCARAAGE
ATACACCTCCATCTCIGAGTTTGTT T TAGATGGARAAAGTCGEAGTGCGAGTGGARAGCTCT
TTAAGGTCAGATCTTTGATAGATGATGCTC TECATAGACATTGETGC TGTAGAACTTAATC
30 AAATTGGAGCATGCATGGECATTACCTGGEGTTCTCATTARACTTCTTTGTTATCATGARA
TTCTGGECTGEEACACARAGGAAGCATTTGAGAARGCTCTGCTGCONCTAATGCCACTTTG
AGTTGTAAGAACCTCCTAGAATGTCAGGAGGACAAGGETGCCAGARGCATATGCACTAANCT
CAATATGAAGATAAGGTANGGCACTANARRGGGATTCANAT [SEQ ID NO:3]




2 3 FEB 2006 -58 subtilisin-honol ogy domai n necessary for catalytic
activity, and exon 23 encodes the transnenbrane region. (Nakajima et al.,
2000, supra). Figure 6 depicts the genomc structure of the human SIP
gene. 5 The putative pronoter region had a highly G Crich region
containing a binding site for ADDl/SREBP-1 as well as Spl and AP2 sites.
Therefore, expression of the SIP gene nay be under the conz g)g %BP—l
a key regul ator of the expression of genes essential for t g@l 2%

lipid metabolism 10 Shown in Figure 7 is the relationship between exon
organi zation and functional domains of SIP. Atranslation initiation codon
(ATG is present in exon 2 and a transi&+on stop codon (TGA) is present
in exon 23. Upward arrows indicate SIP processing site;. SS, signal
sequence; TM transnenbrane domain. 15 EXAMPLE 7 Partial sequence

of Psammor nys obesus AGT-408 AGT-408gvwasvipfigng i fied by SSH (RDA) of Iiver
cDNA from di abetic and non-di abetic Psansnnornys obesus. 20 The parti al
nucl eoti de sequence is as fol| o0&T-408 gene expression

CCGCCCGEECAGGACT TGAGNCCACCCCTGTAGATCTGGCTTCTATTTCTCCAGCTATTGC

NGT CCTCAAGTAAAGGT CTGCAGCTAGCAGGCAGGT GTAAACCAGCCATTAAGTCTTGGCA 25
GATACCNCACHPILIRGL T I&%&%B%ETM&IWEQ GAA?.E%OC test found
TGAGATTAAGCTTCCTAAAGAA GTAGCTATATANCAAGAGTCTATTAGAA

GAGGAGET GRRBAGT Al eniTiasAGE FEmifihaGBOrAGRACTECSATAImECaGHup A animals

TTAAGGT CABR) O Pr R ACAT EATGC PP AARCH P ot LT ARG AT ooy ot

AAAT TCCAGEE(rC] G AT hiVatal SekeTcbiifreld] 9LTTTGITATCATGAAA
TTCTGGGCT GGGACACAAAGGAAGCAT TTGAGAAAGCT CTGCTGCGNCTAATGOCACTTTG

AGTTGTAAGAACCT CCTAGAAT GT CAGGAGGACAAGGT GCCAGAAGCATATGCACTAANCT
CAATATGAAGATAAGGTANGGGACT ANAAAGGGATE%"I;L[ESFQ I D NO 3]

10 AGT-408 gene lomology

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

15 EXAMPLE 10
Partial sequence of Psammomys obesus AGT-409

K AGT-409was identified by SSH (also referred to as 7RDA) of liver cDNA. from diabetic
- and non-diabetic Psammomys obesus.
20

The partial nucleotide sequence 1s as follows:-

COTCACACCAGTTCTTTTCTTCATAATGGACCGGATATAMAGCTTCTTGGCATCCCAGAAC

TTTGECATACAGCTCACAGATTTTCTTCTTCCTCATTTCTT T I TG TAGCT TAGCARGTCGA
25 TCTECTTTCCGEECAAGTATGAAGCCCTIGATCECAGGAAATGATCCATCTEGGTTTAGGTAT

CATCCARRGTCATTGARAATTCGAGCT TCOTCATCTTCAATTAGCATGCAGCCACARTAGTC

CTTTTTCTTCCAGARGECTTCCTTGTARTACACCATGCACTTTATTACAGCACCCATTGET

AGACGCTEAATTAACTEGTTTCTOTCAGATGGAAGC TCTGGTTTARAAGTEGATCTTGGTAG

TCARLCCTEGTCEGATGGCACTAATTACGTATTTGCAC TCATAGTGGTCATGATTCAGTGT
30 CTCTACAATGAT [SEQ ID NO:4]




22306 -59 EXAMPLE 8 A GI-408 gene expression AGI-408 was normal |y
g?gfrBl buted. One way ANOVA with an LSD post hoc test found 5 Goup A fed
animal s had significantly [ ower gene expression than fasted Goup A aninals
(p=0:002) and fed Group B aninals (p=0.041, Figure 8). There was no -
significant difference when all aninaels were combined (Fi %@@ gp VPL
9 10 A GT-408 gene hompl ogy The AGI-408 sequence did not sfo g cant
honol ogy with anything on the public database (BLASTN version 2.2.1
[ Apr-13-2001]). 15 EXAMPLE 10 Partial sequence of Psanzntonrys obesus
AGT- 409 AGT-409was .identified by SSH (also referred to as RDA) of |iver
cDNA from di abetic and non-di abeti c Psarifi0oi nys obesus. 20 The parti al

ucl eoti de sequence is as follows:
?ZCT CACACCAGT T(g:TTTTCT TCATAATGGACCGGATATAAACGCTTCTTGGCATCCCAGAAC
TTTGCECATACAGCTCACAGATTTTCT TCTTCCTCATE KW P K AGCT TAGCAAGTCGA 25
TCTGCTTTCCGGGCAAGTATGAAGCCCT TGATGGCAGGAAATGATCCATCTGGT TTGGTAT
CATCCAAAGT GATTGAAAT TGGAGCT TCCT CARCI -2 AAFahGOATFBSABCCACAATAGT C
CTTTTTCTTCCAGAAGGCTTCCTTGTAATACACCATGCACTTTATTACAGCACCCATTGGT
AGACGCTGAATTAACTGGT TTCTCTCAGATGGAAGCTCTGGT TTAAAGTGGATCTTGGTAG

TCAAAGCT GCAGTATSEEA GOAAITT AT THCONG WA TARENA ng;iﬁgve ISIgost hoc test
CTCTA T GAT [S(EQ I D NG 4]. 2 3 FEB 2005 -60 EXAMPLE 11 A GI- Oé ene

expr essf onfound Group A fed animals had significantly higher gene expression than fasted Group A
(p=0.048), B (p=0.029) and C (p=0.024) animals (Figure 10). An independent samples t-
test showed fed animals had significantly higher gene expression than fasted animals

) (p<0.001, Figure 1),

10 EXAMPLE 12
| AGT-409 gene homology

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

been mapped to the interval Xp11.4-11.3.

There are two monoamine oxidase isoforms, designated A and B, encoded by separate
genes (Kochersperger er al., J. Neurosci. Res. 16- 601-616, 1986; Lan et al., Genomics 4:
20 552-559, 1989). MAOA and MAOB are 70% homologous at the amino acid level. Both
enzymes are located in the outer mitochondrial membranewhere they catalyse the oxidative
deamination of biogenic amines (Brunner ef al., Science 262: 578-5 80, 1993a). They are
found in most cell types including liver and brain (Schnaitman et al., J. Cell Biol. 32(3):
719-735, 1967).
25
MAOA knockout studies in mice showed that serotonin concentrations were increased up
to 9-fold, and serotonin-like immunoreactivity was present in catecholaminergic neurons in
pup brains. In pup and adult brains, norepinephrine concentrations were increased up to 2-
fold and cytoarchitectural changes were observed in the somatosensory cortex. Pup
30 behavioural alterations, including trembling, difficulty in righting and fearfulness, were

reversed by the serotonin synthesis inhibitor parachlorophenylalanine. Adults manifested a




AGT-409 was normal ly distributed. One way ANOVA with a Ganes Howel | post
hoc test found Goup A fed animls had significantly higher gene
expression than fasted G oup A (p=0.048), B (p=0.029) and C (p=0.024)
animals (Figure 10). An independent sanples t- test showed fed ani mals had

significantly higher gene expression than fasted ani mals g?W%&“ Fi gure
11). 10 EXAMPLE 12 AGT-409 gene honol ogy AGT-409 showed ‘65 eot i de

honol ogy to the rat and hunan nonoam ne oxi dase A (MAQA) gene (BLASTN
version 2.2.1 [Apr-13-2001]). MACA is al so known as am ne 15 oxi dase
(flavin containing). The human MAOA gene is |ocated on chronmosone X and has
been mapped to the interval Xpll.4-11.361Fhere are two nonoami ne oxi dase

i sof ornms, designated A and B, encoded by separate genes (Kochersperger et
al., J. Neurosci. Res. 16: 601-616, 1986; Lan et at, Genontics 4: 20

552-559, 42880t bR LANds &r @cit@fehaimhogb ugsetsidh én afilee (Gased drewlel .
Both enzynes . are located in the outer mtochondri al rrenbrane\/\herza(té?%/

catal yse Bhenesx2@fitiApd-1786ahPat Snilasremilis geste demansigated By pifle ef &
Sci 262. 578-580,,,1 - f . | i.pcl udi
" ver - and B NP EinAG it 100 Potsy USRI ES RS VOGS Y

MAQA knockpithinsd udihese MAOA G@ositinetidicgat serotonin concentrati ons were

increased up to 9-fold, and serotonin-like inmmunoreactivity was present in
catechdl am nergic neurons in pup brains. In pup and adult brains,

. . : ; o | erpy D -
norepi nep eC@%’ g‘%ngﬁgtlro@ﬁﬂzg@% o%dsﬂﬁ%%?;ﬁﬁ%gm&@. Smd & 4. {WQ&J on 2: 1069

cytoarchi nges were observe somat osensory cortex. Pup 30
behavi our ab76) 1$8%tdepmmstrated | thati patientse mtithi Norrididiseaseupossessna rsughidraggopied
flearful ness, were_ reversed hy the serptanin synthesis, nhibito

par achl or GpEERY IbgHieaon Adtn4ler e ffspddieds the @H%B%%@A-%efe'dﬁ‘{l? REfhe

behavi our %\ d Akadi NECIEMNENGEH 2P IELRRAHD Nl R BB &RvIOERAS AMofthadl - |
Sci ence 22‘18&&%5;2{ 1 %16 1895). S‘?m’ ?ar rgsul ts Wer’eadem)nst.r_at ed_ by Shi h et
al . (ArfnusexuaewmatiNation,spérph2gal abl@hofld dyifee)on, Gheor thyparadtivbalsetzaresr &tdat ed
phenot ypes. wer.e ngt . .. .

sleep disturbance, are likely to be due to mutation in the MAOA or MAOB genes. Obesity

and diabetes related phenotypes were not examined in these patients.

Linkage analysis with a form of X-linked nondysmorphic mild mental retardation.
15 demonstrated a maximal multipoint lod score of 3.69 for linkage to MAOA. at Xp11.4-
p11.23 (Brunner et al., 1993a, supra). All affected males showed characteristic abnormal
behaviour, in particular aggression and sometimes -violence. Other types of umpulsive
behaviour included arson, aftempted rape and éxhibitionism. Attempted suicide was
reported in a single case. Results of urinalysis in three affected males indicated a marked
20 disturbance of monoamine metabolism. Platelet MAOB activity was normal. in a later
publication, Brunner et al. (Am. J. Hum. Genet. 52: 1032-1039, 1993b) reported that each
of five affected males had a point mutation in the eighth exon of the MAOA structural

gene, which changed a glutamine to a stop codon.

25 MAOA inhibitors are effective in the treatment of panic disorder. An association study
with a repeat polymorphism in the promoter of the MAOA gene has been significantly
associated with panic disorder (Deckert et al, Hum. Molec. Genet. 8: 621-624, 1999).
Some studies have found a significant association between MAOA polymorphisms and
bipolar affective disorder (Lim et al, (Letter) Am. J. Hum. Genet. 54: 1122-1124, 1994;

30 Kawada ef al., (Letter) Am. J. Hum. Genet. 56: 335-336, 1995), whereas others have not
(Nothen et al., (Letter) Am. J. Hum. Genet. 57: 975977, 1993).




exam ned in these MAOA knockout studies. 5 MAQA has been |ocalized to
chronosone Xpll.4-pl1.23. Sins et al. (Neuron 2: 1069- 1076, 1989)
denonstrated that patients with Norrie di sease possess a subni croscopic
deletion in the region of Xp2l-pll, resulting in the absence of MACA gene.
Sone of the features of Norrie disease, including mental r@ 3R i
autistic behaviour, abnormal 10 sexual maturation, peripheral autonomc
dysfunction, notor hyperactivity, seizures and sleep disturbance, are
likely to be due to nutation in the MAOA or MAOB genes. (besity and

di abetes rel ated phenotypes were not exam ned in these patients. Linkage
analysis with a formof X-l1inked nondysmd¥phic nild nental retardation. 15
denonstrated a maxi mal nultipoint |od score of 3.69 for |inkage to MAOA at
Xpl 1.4 pll1l.23 (Brunner et al., 1993a, supra). Al affected males showed
characteristic abnormal behaviour, in particul ar aggression and soneti nes
vi ol ence. her types of inpulsive behaviour included arson, attenpted
rape and e ’ﬁi‘[ﬂ“l"?iﬁ?l‘fﬁ’é%’rglaﬁ? dspongeated,iMADS el vity eporasy qver H0sfoldylie contrel
Resul t s of ‘Lhal ¥SiS kit f I i ndi-cat.e ked 2
disturbanch@?a%D o%%?ﬁgkkggggb?%g%%hgfa e|2?”w%@zg§étﬂ§?9§a§%§”ﬁ%$%%?QA1n
a Iat) ;er plauiiifit,)a@dr:mra thhmgaiafg a];ati gaahco;:?mnoieg trekMBnl t @mh ; $teinSatid BRIRALAB el
1993 repqrted that e o) ive ected nmales had a point nmutation in
the eighth og[e’(ﬂ"%f"r{eg@dﬂgls‘l?qac,ltgﬁﬁ%alHo%‘Eﬁélgﬂ\ﬁﬁﬂ&f%lfﬁé'wgfbmf& §l ilwrar Gewas t o
a stop codqy. 38% 30Ofod i dAh&1 ﬁfeeccﬁfh{%gécgl\éﬁcé pf N r?oq‘tmrt%A.O{Isﬁ%%
di sorder. An association study wth a répeat polynorphi smin the prénoter
of the MAORI§dWeplhasndiben Isviatpdi ihi thantdnycodass oediad d the INMAPENIgend]i they delind
(Deckert et _al., . Hum Nbles. Cenet. 8: 621-624, 1999). Sone studies _have
Found a. si SHEFCUN TRUdGRTa RSB e SRRBR BN aR eI S8 BAdeVel phMAD
affective disa lMfkd . e ; . . : ,
1004: 30 Kavada o TRle Aol Bhds The e F T Mhajead gl Infion
wher ead Oot Banssishtsolé ammzior delombismtetf aafivity lelvelst gppproftiy id patuhnougle net-codiny,
975-977, 199 2006 -62 In vitro studi es have denonstrated MAQA

L 2 FE
activity caf vaé?lyei%?nl%%o-fol d in control subjects (Breakefield et aL,
Psychiatry Res. 2(3): 307-314, 1980). Increased MACA

EXAMPLE 13
Partial sequence of Psammomys obesus AGT-601
15
AGT-601 was discovered in silico.
The partial sequence is as follows:-
20 ATGGCTAACAGGEGCCCGAGCTATGGTTTARGCCGCGACGTGCAGGAGAAGATCGAGCAG

AAGTATGACCGCEGACUTGEAGAACAAGCTEETGGACTEGGATCATCCTACAGTGTGCCGAG
GACATAGAGCACCCGCCCCCOBGCAGGGCCCATTTTCAGAANTGGTTGATGGACGECGACG
GTCCTGTGCAAGCTGATARACAGTTTATACCCACCAGGACARGAACCCATCCCCARGATC
TCAGAGTCAAAGATGGCTTTTAAGCAGATGGAGCAGATCTCTCAGTTCCTGAARGCAGCC
25 GAGGTCTATGGTGTCAGGACCACTGACATCTTTCAAACAGTGEATCTETEGCALRGGGALG
GACATGGCAGCTGTTCAGAGGACTCTGATEGGCTCTAGECAGTGT TGO TGTTACCAAGGAT
GATGGCTGCTACAGEGGAGAGCCATCCTGETTTCACAGGRAAGCCCAGCAGAATCGGAGA
GGATTTTCAGAGGAGCAGCTTCGCCAGEEACAAAACGTCATAGRCCTGCAGATGEGTAGT

AACARGGGTGCATCCCAGGCAGGCATGACGEEETATCGCATGCCCCGECAGATCATGTAR
30 {SEQ ID NO:5]

EXAMPLE 14
AGT-601 gene expression

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




activity occurs with ageing and gl ucocortocoid treatnent (Edelstein and -
Breakefield, Cell 5 ML NeurobioL 6(2): 121-150, 1986). Hotam sligil and
Breakefield (Anz. J. Hum Genet. 49: 383-392, 1991) determ ned the coding
sequence of rRNA for MACA. Using two RFLPs plus another |ocated in the
non-codi ng regi on of the MAQA gene, they found statistiq@ﬁi§£§i§mﬁficant'
associ ati ons between particular alleles and the |level of MAO activity in
human nmal e fibroblast |lines. They interpreted this to indicate that the
MAQA 10 gene is itself a major determ nant of activity |levels, apparently
in part through non-coding, regulatory elenents. EXAMPLE 13 Parti al
sequence of Psannnnonys obesus AGT-601-4%- AGT-601 was di scovered in silica.
The partial sequence is as follows: 20
ATGGCTAACAGGGECCCGAGCTATGGT TTAAGCCGCGAGGT GCAGGAGAAGAT CGAGCAG

00 %g %%TG@% §5 sﬁows that a

GTCCTGTGCﬂg@ﬁEﬁQ‘ﬁQKé@A@H’ETﬁEAGEMM@BA@EA ‘ﬁ@e hypothalamus

R&%ﬁ%@%&ﬁ@%&%ﬁ%%ﬁ B8t anmas i

GACAT%} i 1CCT GelhCTANG A percent body fat
GATGCTGC C&%TCCT TCACA GCCCAGCAGAATCGGAGA

OCAGETET COCCAGGGACAAAACGT CATAGGCCT GCAGATGGGTAGC

AACAAGGGT GCATCCCAGGCAGGCATGACGGGGT ATGGGATGCCCCGGCAGATCATGTAA 30 [SEQ ID
NO 5] EXAMPLE 14 A GT-601 gene expression 35 Figure 12 shows that C fed
ani mal s Wargpskenitldigemnty wils fobssread it QLG‘I egd ]gBld‘ &pressiominsthe Qypothe

p- 0. 005 respeéctively), as well as bein g |cant&¥ different to A B and
C 2 a FEBb&@p@en s@ine treated, 3 pg Beacon (PC /AU 8/00902 [WO 99/23217] treated, 30 pg

Beacon treated, and NPY and Beacon treated groups (p=0.015, Figure 16). Saline treated

10 animals were significantly different to NPY and Beacon treated animals (p=0.028), and
NPY and Beacon treated animals were significantly different to 3 pg Beacon ireated and
30 pug Beacon treated animals (p=0.004, p=0.005, respectively). This indicates that ICV
administration of NPY and Beacon increases the level of AGT-601 gene expression in the
hypothalamus.

15
A significant difference was observed in AGT-601 gene expression in GT17 cells between
all insulin-treated groups (p=0.029) (Figure 1). The 0 nM insulin treatment group was
significantly different to the 1 nM, 10 nM, 100 oM, and 1000 nM treatment groups
(p=0.005, p=0.016, p=0.006, and p=0.006, respectively). Overall, insulin treatment lead to

20 adecrease in AGT-601 gene expression in GT17 cells.

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

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

acid level.




fasted ani mal s (p<0.001, p=0.007, p=0.001 respectively). Figure 13 shows
that a significant difference is seen in AGI-601AGT-601 gene expression in
t he hypot hal amus between all fed and fasted ani mals (p=0.015). AGT-601
gene expression in fed animals is positively correlated with | og glucose

|l evel s (p=0.027, Figure 14) and percent body fat 5 (p=0-02@ FEBoRiE 15). A

significant difference was observed in AGI-601 gene expression in the
hypot hal anus between saline treated, 3 g Beacon (PCT/ AU98/ 00902 [WD

99/ 23217] treated, 30 g Beacon treated, and NPY and Beacon treated groups
(p=0.015, Figure 16). Saline treated 10 animals were significantly
different to NPY and Beacon treated aningds (p=0.028), and NPY and Beacon
treated animals were significantly different to 3 g Beacon treated and 30
g Beacon treated ani mals (p=0.004, p=0.005, respectively). This indicates
that ICv admnistration of NPY and Beacon increases the |evel of AGI-601
gene expression in the hypothalanus. 15 A significant difference was .
observed iNCAcleB1a yanenad sprwass poricinrpiGPbaniap |asidsemitisdrhas depn identified in

nsul -t rgat ad roups, (0,098 (FLawcs, 1. |E0eL il neul o teat ot

group was sighificant ent "5 e

treat ment @ibdidR&] adEB.P0B01 pAd it dnctipEls Q8ihowaN A PFB000Gs ihiEisPe dbieveliVin -
Overall, insulin treatnent lead to 20 a decrease in AGI-601 gene )
expr essi orthf BT o rate bysWenlgmshlghamalysandt wes et fowed e by ekideays, esiSPr 601
gene-exprq?ﬁh h I I : i
i ndi cat es aﬂﬁg?%&%@?@g&@p g‘!czy)t frﬁé\l?gg %]ﬁq%#?%zfa%%ﬁ%é{ﬁégg‘igfsgﬁzede%g@s%?on
~in GT17 celat Brai® IndiAMelEat ibmAGha 6 dn gestidhand hixhyy-Bsfenemiayes fohesus(RéGEr 601
- nucl eoti de se nce has strong hompl ogy to nouse, rat and 30 human_ AGT-601
“at both t ¥ r}ggﬁeﬁﬁ"@e Intensecstanipg,fj thy contral puelaps andsthertrta Jermipplis idisatedci d
level . - 29&551‘??&% 5PAGT-601 in the amygdaloid complex. This region of the brain is thought fo

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

(Ren et al., 1994, supra).

There i1s a high degree of sequence homology among AGT-601, calponin and SM22q.
Calponin is a troponin-like molecule, present in most vertebrate smooth muscles where it
15 binds to actin, tropomyosin, and calmodulin (Takahashi et al, Biochem. Biophys. Res.
Commun. 141: 20-26, 1986; Takahashi et al., FHypertension 11: 620-626, 1988). It also
interacts with brain microtubules in a calcium-independent manner through its binding to
tubulin, indicating a potential role as a regulator in the interaction between microfilaments
and microtubules (Fujii et al.,, Journal of Biochemistry 125: 869-875, 1999). SM22q, also
20 termed transgelin, is a globular pfotein expressed predominantly in smooth muscle-
containing tissues (Camoretti-Mercado ef al, Genomics 49: 452-457, 1998). The name
transgelin reflects the transformation and shape change-sensitive actin-gelling function of
the protein (Lawson et al, Cell Motil. Cytoskeleton 38: 250-257, 1997). The sequence
homology between these proteins and AGT-601 points to a possible interaction of AGT-

25 601 with the cytoskeleton in neuronal cells.

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




AGT-601 is a neuronal specific protein of 206 am no acids, which has been
identified in rats (Ren et all, Ml ecular Brain Research 22: 173-185,
1994). Currently there is little published about AGI-601 and its function
i s unknown. AGT-601 was initially detected in 5 the brain of rats by
Western blot analysis. It was not found in the liver, kidngﬁFFEﬁﬁiﬂﬂ or
heart (Ren et al., 1994, supra). The protein is wdely and™specifically
distributed within the rat brain, indicating that it may have an essenti al
and highly-differentiated function (Ren et al., 1994, supra). Intense
staining of the central nucleus and the stria termnalis indicated high

| evel s of AGT-601 in the amygdal oi d conﬁﬁex. This region of the brainis

t hought to 10 control a nunber of endocrine responses and to regul ate
conpl ex behavioural functions (Ren et all, 1994; supra). There is a high
degr ee of Migahte Add 1DPIDI(BYY eahID UehuAal of0irociednpani 76:ald 6982 200 1Ealponisn i s
a troponin-like nolecule, present in npst verte %?tggﬁnnoth nmuscl es where

it 15 bi nd@8 WepoxEn| §XcaptiopoRPYsYe, YHRY lalPhBdnl AFGHSHPE SOMRINE an
Bi ochem %h&&?%gﬁ%%?dél 66%%]3{111%?;\;6 thedh i st g@c%on:r?é%ﬁﬁﬁ%hh 28hrg@! protein.

Hypert ensi on also interacts ' wt rain mcrotubul es

i n a cal cifam éfnde (Eid e stpraRntherefdey eugpested shdinaciengNP22 t¢ whfldck rihe isizdi 2wt | ng

a potenti al ?Ie as.a regulator in the interaction between Hicrofiylygnents
olics

r
and ni or otigRIpleay it ungn gene pry Elcrtn_ c%‘!t S} h%‘?‘ﬁbgallﬁ/ 95! %%%_a
1999). SM‘B%??/ r&eiRd %@evﬁéﬁur%gfésglgﬂ 29eld Aoyvel Serft W@}!ls@gg&ﬁﬁ% Qi ghsH¥RMeESRd

predom nant I N snoot e- containing tissues (Canoretti-Mrcado, et
al |, Genonmlahol@epeddichcd §Fan 4988 200 repranBue ta BINBE2 being refytedassnicautative

broret i el BRTeBIRE A A Sul U 98, 5 S e
sequence tﬂanmeomxreagégwggffegsmﬁsb%em& ATt HPoRire thiy dePassidl e

i nteraction of AGI- with the cytoskeleton in neuronal cells. AGT-601
i s al sl hiaghptyveraangogous (> 96% to a novel protein found in humans, hNP22
(Depaz et al., In: Proceedings of the Australian Neurosci ence Society: 21st
Annual Meeting; 2001; Brisbane Convention Centre, Australian Neuroscience

Soci ety 3Gthfie®oROASIIRY dePendtBde 208 revelltd & ince@isen AAGTRE1h&REsRRqitENCE
perfectly aligns with the 1005 base pair sequence of human AGI- 601 nRNA

listed w trspoEMBIaNHCcqhat watbdiasil fDepazrBab W1, g@ra), suggesting a role for AGT-601

in the addiction of rats to alcohol. Due to its sequence homelogy with hNP22, calponin,
15 and SM22q, AGT-601 may also interact with the cytoskeleton and be involved with an
adaptive response to chronic alcohol exposure. As previously discussed, the reward system
has been implicated in addictive, compulsive behaviours such as alcohel dependence.
Therefore, AGT-601 may have a role to play in this complex system. Due to the reward
system being implicated in the regulation of energy homeostasis and the development of

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

EXAMPLE 16

Partial sequence of Psammomys obesus AGT-204

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

analysis in the pancreas.




Nunber AF112201) (Fan et al., Journal of Neurochem stry 76: 1276-1281,
2001). There is an inportant exception, however, with the human AGT-601
sequence containing an additional thym dine in what woul d have been the
stop codon, resulting in a larger protein. Fan et at (2001, supra),
t herefore, suggested the name hNP22 to reflect the size a gy of
the human gene product. Recent studies on brains from hungﬁ@%ﬁ?
have reveal ed el evat ed expressi on of the novel gene hNP22, suggesting a
- possible role in alcohol dependence (Fan et at, 2001, supra). Due to hNP22
being a cytoplasm c, putative calciumbinding protein, which may interact
with the cytoskel eton, it has been suggeéfed that the increased expression
observed after chronic al cohol exposure may reflect an 10 adaptive change.
St udi es on al cohol dependence in rats revealed an increase in AGI-601
expr essi onTha partiebganercetio aafdbhat- W t hdrawal (Depaz et at, 2001, supra),
suggesting a role for AGI-601 in the addiction of rats to alcohol. Due to
its sequence honol ogy with hNP22, cal ponin, 15 and SM22a, AGT-601 may al so
interact with theaeyhosdeiRlom antdact MY th WebPrd ra AdaRLLM& response
to chronic al colretTzexpesanmerrAsaptaidcaustiregtaaussesbectfelatddasy st em
has beer® i npl i cateatrrnceridiretTumsacmEpUtBicrecdatayi@dtsceteRT@Srdakcohol
dependence. ThEREIBCETTRGEAGURGHFATAATENET T TCOt@ T OCiTay T T rebrsreonpl ex
system Due to BRETPEREFHRCCIMPAATHRICRGTTIFORT CeParcdmCTEErAGETUIET on of
ener gy honeost asf¥? #Rd"?ifd devel opnment of 20 obesity, it is plausible that
AGT- 601 nay have a role in regulating energy bal ance. EXAMPLE 16 Parti al
sequencg of Psanunontys obesus AGT- % gﬁt [-ansl ated Regi on of an Unknown
“Protein (AGI-204) was identified as ll? t ally expressed between
~di abetic and non-di abetic Psai ni AGINIB! ShRHGrddSioRY NMBCroarray analysis in
the pancreas. 2 3 FEB 2006 -66 The partial sequence is as follows:
TGACCAATACGCT TATGAAATTTAGAAGCT TTCTAATACTCGITTTATAAATTTAATCATT
TCCTAAT GG, i & EX¥h2 fed and fasted
GCTACAACGCTACAATTCT GTTG(, { .

A animals but not in B or C animals (A animals p = 0.017, Figare 19). When all animals

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

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

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

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

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

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




CAATGACCTTTGTGAGT TAGGATAATGACTTTTCTTCTTTTCTTTCTTTTTTCCTTTTGT
ACTTCAGATGTAGGAAAAAAGCGATTCTGTTTCCATGT GAAAGGAACTGTAAGCTTTTAT [ SEQ | D NO 6)
10 EXAMPLE 17 A GT-204 gene expression There was a significant difference
i n AGT-204 gene expression between the fed and fasted A animals but not in
Bor Canimals (A animals p = 0.017, Figure 19). Wen al? 3driBed(86 15 were
pool ed, there was a significant increase in AGI-204 expression in fed
animals conpared to fasted (p = 0.001, Figure 20). There was no
significant difference between A, B or Canimals in either the fed or
fasted state. There were no significant correlations between AGI-204
expression and, body weight or insulin-8f-glucose |evels. 20 Across the

t hree ani mal groups, AGI-204 hypothal am c expressi on was increased with
fasting in Goup B animals (p=0.03) and tended to be increased in Goup A
animals (p=0.05), (Figure 21). Hyppkhaipnicigexpression of AGI-204 was
significantly higher in aninmals fasted overni ght conpared to fed control
animal s (p=0.009, Figure 22). ThtwE2fdgenaboriplogEr ence i n gene expression
between Goup A, B and C fed animals. 25 Hypot hal am ¢ AGTI- 204 expression
was not significantly different in energy restricted Goup A B or C

ani mal s, Qe bat1wOR natleotidnidyotceanignalol the astraistitebraivmef tvo(dfgent g@B%,

AGT- 204 expression in Goup A control animls was signjfif I r than
o 6581 ofbe 301 66 PP HAdmisre SRl GRS AP SIaih8) 099 therhds B et aFpen

assoct at | Ga-het HERD ART- 208,306 XDEASFHOT AR RO KGRy . 10k UFORReARL

insulin ina aninmals or energy restricte ani mal s, ver, there was a
r el at i onsiiApehete®anbdledPIGRl, PKFZP4B4RGTS 2HD B O EE LA DBIAl andriotoh2-dikiehal s
~only (p=0.001) Fi gure 24£@ 2.3 FEB 2006 -67 EXAMPLE 18 AGT-204 gene
honol ogy fREAREN vga0R{ed-b Wﬁgyggﬁﬁénce aligns to the untransl ated region
of two different genes, 5 the 3'UTR of MAP1B (m crotubul e associ at ed ‘
protein 1B) and the 5 UTR of EGF repeat
10 A paper published in 1999 by Meixner ef al. (Biochemica et Biophysica Acta. 1445: 345-

350, 1990) examined the apparent overlap between the 3’ region of MAP1B gene with the
5° region of Notch2-like (DBI-1) gene. They present a very convincing argument that the
published structure of the DBI-1 ¢DNA is incorrect. This suggests AGT-204 is actually the
mouse MAPIB gene (also known as Mtap-5).

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

20 to 5ql3, in very close proximity to the spinal muscular atrophy (SMA) locus. The SMAs
are a clinically heterogeneous group of neurodegenerative disorders and comprise the
second most common fatal autosomal recessive disease after cystic fibrosis (Swash and
Schwartz, Neuromuscular Diseases (Springer, London), 2™ Ed., pp. 85-112, 1988). The
disease primarily affects the o motor neuron with secondary atrophy of skeletal muscles.

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

30 appear to eliminate the possibility of an etiologic relationship between MAP1B and SMA.
However, there is likely to be non-allelic heterogeneity, particularly among chromc cases




transnmenbrane al so known as DEAD/ H (Asp-d u- Al a- Asp/ Hi s) box pol ypepti de
[Alternate Synbols: DI CEl, DKFZP434B105, HDB, NOTCHL2, DBI-I| and
Not ch2-1i ke] (BLASTN version 2.2.1 [Apr-13-2001]). 10 A paper published in
1999 by Meixner et al. (Biochem ca et Bioplivsica Acta. 1445: 345- 350,
1990) exam ned the apparent overlap between the 3' region omypf%@ Se
with the 5" region of Notch2-like (DBI-1) gene. They prese m
convincing argunment that the published structure of the DBI-1 eDNA is
incorrect. This suggests AGI-204 is actually the nouse MAPI B gene (al so
known as Map-5). 15 M crotubul e Associated Protein (MAP)1B was originally
i sol ated because of its cross- reactivi t')ﬁgvm' th a polyclonal antiserum
di rected against the C-term nal donmain of dystrophin (Lien et al., Proc.
Nat|. Acad. Sci. USA 88: 7873-7876, 1991). A cDNA clone was isolated by
Lien et al of SMBIIf Mﬂﬁd&)waﬁdmﬁdmé ihe S Avieuspip petidye bﬂﬁ)@itédltomé)feb&h@ﬂﬁahpn
20 to 5913, i.n r oxi th to the spinal nuscu atrophé (SMA)
gdan
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(Springer, (Warllenyl., Qeporis I5p|fbl3~858 1]]@3) m&Ba)ughTfhe reditisasisp bEMdmrMM’lB

af fects th eur ndary r of skeletal nuscles. 25
The two forgwgsg?@‘{%ﬂ}ﬂ npyﬁ%C?nc ‘ﬂfa"‘fﬁyg%tmﬂme @M@%l%ﬁéﬁgw 2ERHES B 5q
591 3) angMA enisalevattheléskIle P
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MAP1B for evdpnasdliienestad, 1R, 9@t at a reconbination fraction of 0.02.

* The 2 reconbi nants between MAPI B and SMA night 30 appear to elininate the
possibility of an etiologic relationship between MAP 1B and SVMA. However,

there is | M&PB iDalbe tHvaghedol 18] ds6odiat & WOBENGIAl MocaPal df 1&‘&41@1{&%&?5@9190&@ Gﬁ&”' ¢
cases 2 3 FEB 2006 -68 of SMA. If MAP 113 were indeed t ocu

woul d 68 ef(%é\i{t"@dBt ] %Bﬂtr@éémahwd (Sate-Yeshithkesr ¢/haVerrar S(Aut220i 58S 1939)
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showing intense and specific staining of motor neurons in the anterior horn. This finding

correlates with the specific degeneration of anterior homn motor neurons in SMA patients
(Lien ef al., 1991, supra).
15
MAPIB is an abundant high molecular weight neuronal protein and is the first MAP
expressed during nervous system development. It is also known to be highly enriched in
growing axons of the developing and mature nervous system {(Bloom et al., Proc. Natl.
Acad. Sci. US4 82(16): 5404-5408, 1985; Calvert and Anderton, EMBO J. 4(5): 1171-
20 1176, 1985; Calvert et al, Neuroscience 23(1): 131-141, 1987, Riederer er al, J.
Neurocytol. 15(6): 763-775, 1986; Schoenfeld ef al, J. Neurosci. 9(5): 1712-1730, 1989;
Tucker et al., 1988, supra), suggesting a specific role in the initial formation and

remodeling of the axonal cytoskeleton (Hammarback ef al., Neuron 7: 129-136, 1991).

25> MAPIB is highly elongated (190 om in length) with a small globular domain at one end
(Sato-Yoshitake et al., 1989, supra). It is a complex of one heavy chain (> 200 kd) and two
light chains (light chainl (L.C1), ~34 kd; light chain 3, ~19kd). Although there is similarity
in the subunit composition between MAP-1A and MAPIB, the heavy chains of the two
proteins are immunologically and biochemically distinct (Bloom er al, 1985, supra,
30 Reinderer ez al., 1986, supra). Hammarback et al. (1991, supra) found that LC1 is encoded
within the 3° end of the MAPIB heavy chain gene. Their data suggested that the heavy




(Wrth et at., Genoinics 15: 113-118, 1993). Although the rel ationship

bet ween MAP1B 5 and SMA coul d not be conclusively determned, if MAPIB is
not the gene associated with SMA it is nevertheless an extrenely ‘
tightly-linked marker based on genetic and physical evidence (Lien et at,
1991, supra). MAP 1B is also thought to be associated with ggpgpgcgﬁ%e of

i mmunohi st ochem cal data 10 for MAP1B in adult rat spinal rd-

. (Sat o- Yoshitake et at, Neuron 3(2): 229-238, 1989) and in enbryonic avian
spinal cord (Tucker et at, J. Conp. Neurol. 271(1): 44-55, 1988) show ng

i ntense and specific staining of nmotor neurons in the anterior horn. This
finding correlates with the specific ddfenerati on of anterior hom notor
neurons in SMA patients (Lien et at, 1991, supra). 15 MAPIB i s an abundant
hi gh nol ecul ar wei ght neuronal protein and is the first MAP expressed
during nerckgivsndighethalevelopriiited by ptitedlySOplooethgd 6f Dprebingh polepepitidbed
in grow ng axons of the devel oping and mature nervous system (Bl oom et at,
Proc. Nat [Thissgengratesct noygbmugpcueynt muggubigdinding Joman Resf theirdvAgBERtm,
EMBO J. 4%§%yn&%51- 20 1176, 1985; Calvert et at, Neuroscience 23(1):

131- 141, ; Riederer et at, J Neurocytol. 15(6): 763-775, 1986;
Schoenfeld et at, J. Neurosci. 9(5): 1712-1730, 1989; Tucker et at, 1988,
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MAPIB and is present at the 5> end of an alternative transcript that is expressed at
approximately one-tenth the level of the full-length transcript.

15
Neuronal microtubules are considered to have a role in dendrite and axon formation.
Different portions of the developing and adult brain microtubules interact with different
microtubule-associated proteins. MAP1B is expressed in different portions of the brain and
may have a role in neuronal plasticity and brain development.

20
Edelmann et al. (Proc. Natl. Acad. Sci. US4 93(3): 1270-1275, 1996) generated mice with
an insertion in MAP1B by gene-targeting methods. Mice homozygous for the modification
died d.uring embryogenesis while the heterozygotes exhibited a spectrum of phenotypes
including slower growth rates, lack of visual acuity in one or both eyes and motor system

25  abnormalities. Histochemical analysis of the severely affected mice demonstrated that their
Purkinje cell dendritic processes were abnormal, did not react with MAP1B antibodies and
showed reduced staining with MAP1A antibodies. Similar histologic and immunochemical
changes were observed in the olfactory bulb, hippocampus and retina, providing a basis for

the observed phenotypes.




termnus. 5 Noble et al. (J. Cell Biol. 109(6): 3367-3376, 1989) found that
t he MAP1B gene encoded a protein wth a predicted nol ecul ar nmass of
approxi mately 255 kd and showed that the basic regions within the protein
cont ai ni ng. KKEE and KKEVI notifs were responsible for the interaction

bet ween MAP1B and microtubules in vivo (Noble et al., 1989,23195 )%ug
Further, the region showns no sequence relationship to the mcrotu e

bi ndi ng domai ns of 10 kinesin, MAP2 or tau. Lien et al. (1994) conpletely
cl oned and sequenced the hunan MAP1B gene. The expressed protein showed
91% overall identity with rat and nouse MAPIB and has 7 exons. The third
exon contai ns sequence not represented imgoouse or rat MAPIB and is
present at the 5 end of an alternative transcript that is expressed at
approximately one-tenth the level of the full-length transcript. 15

Neur onal m crotubul es are considerqukghEﬁ¥ ) role in dendrite and axon
formation. Different portions of the developing and adult brain

m crotubules interact with different ®&etubul e-associated proteins. MAP
1B is expressed in different portions of the brain and nmay have a role in
neuronal plasticity and brain devel opnent. 20 Edel mann et al. (Proc. Natl.

Acad. Sci .pk i - : - 1) it J t in
VAP 113 by Sacotapibbs FAURICE for antoRRe BT MY LA TPt hlle (B IRTH S8
di ed dupi ny drdstigmgenesi s whil e the heterozygotes exhibited a spectrum of
phenotypes including slower growmh rates, |ack of visual acuity in one or
both eyes and notor system 25 abnormalities. H stochem cal analysis of the
severely at¥pri@Rehggvdenonstrated that their Purkinje cell dendritic
processes were abnorna?, did not react with MAP1B anti bodi es and showed
feduced stAGAFHY FirwardiAPt gkt bedicegactShgad ar hi st ol odiSEQIMINO:7]

i nmunoche anges were observed in the ol factory bul b, hi ppocanpus
and reti n?,&‘&ng'{)Q?lc%?‘f?gsea bagt g BF Lt RREC I8 B AT d phenoty&@g@glp({e‘ﬁh 2006
-70 EXpPLE 19 Priners

AGT-407 Forward: ggatcaaggattggaggtcttaaa [SEQ ID NO:9]
AGT-407 Reverse:  tggaatctgataaagccccaaa [SEQ ID NO:10]
AGT-408 Forward: cacctccatctctgagtttgttttag [SEQ ID NO:11]
15 AGT-408 Reverse: catcatctatcé.aagatctgaccttaaag [SEQ ID NO:12}
AGT-409 Forward: tgetttccgggeaagtatg [SEQ ID NO:13]
AGT-409 Reverse:  aatttcaatcactttggatgatacca {SEQ ID NO:14]
20 AGT-204 Forward: gagttgcttttcttgoctgtea [SEQ ID NO:15]

AGT-204 Reverse: aaagaagaaaagtcattatcctaactcaca [SEQ ID NO:16]

Tagqman analysis

AGT-601 Forward: cgggcagggcccatt [SEQ ID NO:17]
25 AGT-601 Reverse: ggtataaactgtttatcagcttgeaca [SEQ ID NO:18]
PROBE: FAM-agaaatggttgatggacgggacggt-TaMrRa [SEQ ID NO:19]
Beta-actin Forward: gcaaagacctgtatgccaacac [SEQ ID NO:20]
Beta-actin Reverse: gccagagcagtgatctetttetg [SEQ ID NO:21}

30 Probe: FAM-tccggtecacaatgectgggaacat-TaMra [SEQ ID NO:22]




Primer and probe sequences for anplification and anal ysis of each gene
(shown in the 5 to 53" direction). SYBR G een anal ysis

tt ggcaat aaat gt gacttggaa [ SEQ | D NO 7] OAGT- 109 Forward:
cgttgatctttgactttgcagaag[ SEQ I D NO S] AGT- 109 Reverse: AGI-407_ Forwar d:
ggat caaggat t ggaggt cttaaa [ SEQ | D NO. 9] 5AGT-407 Reverse: £3 FEB 2008

t ggaat ct gat aaagccccaaa [ SEQ I D NO 101 AGT-408 Forwar d:
cacctccatctctgagtttgttttag [ SEQ I D NO 11] AGT-408

Rever se: cat cat ct at caaagat ct gaccttaaag[ SEQ I D NO 12] AGT-409 Forward:
tgctttccgggcaagtatg [ SEQ | DNO 13] 20AGT-409 Rever se:
aatttcaatcactttggatgatacca [ SEQ | D NO 414] - AGT- 204

Forward: gagttgcttttcttgecctgtcal SEQ I D NO 15] AGT-204 Rever se:
aaagaagaaaagt cattat cctaactcaca [SEQ I D NO 16] 5Tagman anal ysi s

nggcagg%?&%ﬁiliﬂ Forward: cccaccgtgttcttegaca [SEQID NO:23]
Cyclophilin Reverse: ccagtgetcagagcacgaaa [SEQ ID NO:24]
Probe: FAM-cgcgtctecttegagetgtttge-TaMrA  [SEQ ID NO:25]

5 EXAMPLE 25

10

15

20

25

30

Suppression subtractive hybridization (SSH)

SSH was used for gene discovery in the liver of lean Group A animals (n=3) and
obese/diabetic Group C animals (n=3). Forward and reverse subtractions were performed

to identify novel genes up-regulated in each of the respective populations.

The forward subtraction to identify genes up-regulated in Group A animals is described
below. Groups A and C were designated tester and driver, respectively. The PCR-Select
c¢DNA subtraction kit (Clontech, Palo Alto, USA) was used for the SSH. Experiments were
conducted according to the manufacturer’s protocol (Clontech, Palo Alto, USA) and are

briefly described below.

First strand ¢cDNA was synthesized from 0.4 pg of tester mRNA and 0.4 ug of dnver
mRNA in a reaction containing 20 units of AMV reverse transcriptase and a ¢cDNA
synthesis primer. The reaction was incubated at 42°C for 90 minutes. Second strand tester
and driver cDNA was synthesized in a reaction containing 24 units of DNA polymerase I,
1 unit of RNase H and 4.8 units of DNA ligase. The reaction was incubated at 16°C for 3
hours. 6 units of T4 DNA polymerase were added and incubation continued for a further

30 minutes.

Tester and driver ¢cDNA were digested for 90 minutes at 37°C with 15 units of the

restriction endonucliease Rsa 1.

The tester cDNA was divided into two equal aliquots, designated tester 1 and 2. Adaptor
oligonucleotide adaptor 1 was ligated to tester 1 and adaptor 2R was ligated to tester 2. The

reaction contaiming 400 units of T4 DNA ligase was incubated at 16°C for 16 hours.




[SEQ I D NGO 17] AGT-601 Forward: ggtataaactgtttatcagcttgcacal SEQ | D NO 18]
AGT- 601 Reverse: PROBE: FAM agaaat ggt t gat ggacgggacggt - TAMRA [ SEQ | D NGO 19]
Bet a-actin Forward: gcaaagacctgtatgccaacac [ SEQ I D NO 20] Beta-actin

Rever se: gccagagcagtgatctctttctg[ SEQ | D NGO 21] n

30Pr obe: FAM t ccggt ccacaat gcct gggaacat - TAMRA [ SEQ | D NO 221 3%&&!%6 -71
Cycl ophilin Forward: cccaccgtgttcttcgaca [SEQ ID NO 231 Cyclophilin
Reverse: ccagtgctcagagcacgaaa [ SEQ | D NO 24] Probe:

FAM cgcgt ctccttcgagectgtttge- TAMRA [ SEQ | D NO 25] 5 EXAMPLE 25 Suppr essi on
subtractive hybridization (SSH SSH was used for gene discovery in the
liver of lean Group A animals (n=3) and 7bbese/ di abetic Goup C ani mal s
(n=3). Forward and reverse subtractions were perforned 10 to identify
novel genes up-regulated in each of the respective popul ations. The forward

subtracti Oﬂfbﬁo%h&iemélafdépaﬁ dgau!csﬁ fRO WL Edatidh Gh@URo aRilifRbForl %tageas%reed
bel ow. Groups A C were designated test er and driver, respectively.

PCR- Sel ectperf;‘)DNﬁd(;Elgur%Zﬁ)l on kit (Contech, Palo Alto, USA) was used for
the SSH Experinents were 15 conducted according to the manufacturer's
protocol (C ontech, Palo Alto, USA) and are briefly described bel ow First

strand cDNfphavBsst ﬁijﬂﬁéﬁ%ﬁﬂl&?ﬁvﬁ\@ma@dﬁg@hnoéxckﬁséfednwmQo Qesferdt @hd g1 Twer
NMRNA in a reaction containing 20 units of AW reverse transcriptase and a

CDNA 205 sysatipéssi werp diensgnred i 88 1@ &utiloncwals, andcailoateddo atnet2 @ 685C 00 Shones es.
oo S ARl arheal S R DS LB P g
of DNA 11 9a8Rded RONLARA Qs WBRrhdIF WILAL tdter 18E 8¥er3annealed to form type c
! molecules. Single strand cDNA that was up-regulated in the tester either reannealed with
the complimentary tester sequence (type b molecules), or remained single stranded (type a
10 molecules). Excess added driver ensured that most up-regulated cDNA remained single-

stranded (a). Single and double-stranded driver molecules also remained (type d

- molecules).

The second hybridization involved denaturing another aliquot of driver cDNA at 98°C for

15 90 seconds and combining this with both testers 1 and 2. The reaction was allowed to
anneal at 68°C for 20 hours. Type a, b, ¢, and d molecules remained as well as type ¢
molecules which were hybrids of type a molecules from tester 1 and tester 2. One cDNA
strand of these molecules was ligated to adaptor 1 and the other was ligated to adaptor 2R.
PCR was used to amplify these molecules. |

20 |
Before amplification, a S-minute extension phase at 75°C “filled in” the complementary
strand for each adaptor. The primér sequence was complimentary to the “filled in” sections
on both adaptor 1 and adaptor 2R. Type d molecules were not amplified because they did
not have a primer binding site. Type a and ¢ molecules were amplified linearly as they only

25 had one primer binding site. Type b molecules could not be exponentially amplified as
they form a pan-like structure (Diatchenko et al., Proc. Natl. Acad. Sci. US4 93(12): 6025-
6030, 1996; Diatchenko et al., In: RT-PCR Methods for Gene Cloning and Analysis, Eds.
Siebert, P. and Larrick, J. (Biotechniqgues Books, MA), pp. 213-239, 1998). Type e
molecules amplified exponentially.

30




hours. 6 units of T4 DNA pol ynerase were added and incubation continued for
a further 30 mnutes. 25 Tester and driver cDNA were digested for 90
mnutes at 37C with 15 units of the restriction endonuclease Rsa |I. The
tester cDNA was divided into two equal aliquots, designated tester 1 and 2.
Adaptor 30 oligonucleotide adaptor | was ligated to testergg FQB.@% pt or
2R was ligated to tester 2. The reaction containing 400 uni

| i gase was i ncubated at 16C for 16 hours. 2 3 FEB 2006 -72 Follow ng the
adaptor ligation two hybridisation and two anplification stages were
performed (Figure 26). The first hybridization involved addi ng an excess of
driver cDNA to tester | and 2. The 5 sdAples were denatured at 98C for 90
"~ seconds, and allowed to anneal at 68C for 8 hours. Four different types of
nol ecul es (designated a, b, c, and d) were produced. Single- stranded cDNA
that was @ogE¥BRd PORDRAS&RTHRE uaing tﬁbip‘z‘i@’ﬁerﬁ%lﬁ?lﬁlﬁgntb@ foohBT EYBE i sections

nmol ecul es. Single strand cDNA that was up-regul ated in the tester either

r eanneal e@f widepiorst heansh @B} irrapsetave)y-t Exeer welgowlae evereyiyether apiplidighedhescor

remai ned sinpgle strand type a. I ) . e d driver ensured
t hat nDstnﬁggw§§59%%%33%%éﬁ¥$5w%?%%ﬂHgfﬁéﬁggféyggﬁﬁé%%?§@558ingle and
doubl e-stranded driver nolecules also renained (type d nolecules). The
second hybridi zation invol ved denaturing another aliquot of driver cDNA at
98C for® IBffoyngetuiedtiasnd conbining this with both testers 1 and 2. The
reaction was allowed to anneal at 68C for 20 hours. Type a, b, c, and d
nol ecul es renai ned as well as type e nolecules which were hybrids of type
a nol ecul @stdtively tupsiegtilafedandndsesiae Zredied abiNAisolftednebiod thhe PERWBERCUI es
was |igated to adaptor 1 and the other was ligated to adaptor 2R = PCR was
used to al%ffP‘feilU@Ihgg@eﬁ’é‘EeWI dslontsgh,pgtlgr ltangfﬁﬁr -céftrﬁfaﬁl}g FXBEHTGTS e Were
ext ensi On%ﬁm&d%itﬁﬁﬁe lﬁrbclldc?sdof fhe HoRE1QCHR BVRRE afuﬁtra(ft;di'%na@ SRin&AHD the
adapt or. e priner sequence was conplinmentary to the I1l'ed 1n" sections
16 protocol (Clontech, Palo Alto, USA). The screening expeniment with the forward

subtraction is briefly described below.

The subtracted cDNA from the SSH experiment was cloned using a T/A cloning system
{(TOPO TA Cloning Kit, Invitrogen, Carlsbad, USA) as described in the Invitrogen
15 protocol. The PCR products were ligated into a pCR2.1-TOPO plasmid vector and
chemically transformed into TOP10 E. coli cells. Cells were grown overnight at 37°C on
Luria-Bertani (I.B) plates. White colonies, representing successfully ﬁansfccted clones,
were selected and grown overnight at 37°C in LB medium. These clones were amplified by
PCR using primers complementary to adaptors 1 and 2R. These PCR products were used

20 . to prepare cDNA dot blots.

Four identical nylon membranes were prepared for cDNA dot blots, as described in the
PCR Select Differential Screening Kit protocol {Clontech, Palo Alto, USA). The PCR
products representing the positive clones were cross-linked to nylon membranes using a

25 UV Stratalinker at 120 mJ (Stratagene, Austin, USA). The membranes were washed in
ExpressHyb (Clontech, Palo Alte, USA), a prehybridization solution.

The subtracted ¢cDNA from the forward and reverse subtractions were used to prepare
forward and reverse probes, respectively. In addition unsubtracted cDNA from the forward
30 and reverse experiments were used to prepare unsubtracted probes. cDNA was denatured

at 95°C for 8 minutes, and incubated at 37°C for 30 minutes in a reaction containing o’ P




on both adaptor 1 and adaptor 2R Type d nol ecules were not anplified
because they did not have a priner binding site. Type a and ¢ nol ecul es
were anplified linearly as they only 25 had one prinmer binding site. Type b
nol ecul es coul d not be exponentially anplified as they forma pan-1ike
structure (D atchenko et at, Proc. Natl. Acad. Sci. USA 93(1%%@ pﬁgSA %030,
1996; Di atchenko et at, hi: RT-PCR Methods for Gene Coning a Al I‘y’% 'S,
Eds. Siebert, P. and Larrick, J. (Biotechniques Books, MA), pp. 213-239,
1998). Type e nolecules anplified exponentially. 30 2 3 FEB 2006 -73 A
second PCR was perforned using two priners conplinentary to the "filled in"
sections of adaptors 1 and 2R, respectiVély. Type e nol ecul es were further
anplified. These nolecules represented genes putatively up-regulated in
.Goup A animals. 5 Differential screening Putatively up-red | ated genes
wer e scr eehpelearth TS € hegorkhe -Sel oy j r ghﬁg]Kit
(G ontech, Palo Al to,(HGE]%Ai);.@gcr e%ni ’n}gﬁg)?igg’r i}\%eglrrrﬁhsag]v%ltri?r &ggéngﬁugﬁgﬁ tR the
product s ofClontech,dtalmAdtoai8 Ad elier Sewsubindacy e prabes owrd hyigidizal tohke H9lon
pr-ot ocol (Clontecq% ?glo Altq1°883i. The screening experinent with the
forward sUSFPLEE B8R 1P QoS 2t {4 Codicnbraes Wereonashed ovidhy knw and deghe BRASEICYM
t he SSH expgsy L i m._. ( TOPO TA i\ng
T, Tyt onsaRg eRRER e pRor sl AR BY Phiidnics, Shmad s YRBbG!
The PCR°pr fsguttosdaysr é phomphedmagto(MoleGRar DyheRRsp|Saanivehlyc08a) wardused to
chem cal ly transhonneg 'n&g T%Elo E. coli cells. Cells were grown overni ght
at 37C on YFPGMSdPRgRrasgyed oS Pl t e col oni es, representing
successfully transfected clones, were selected and grown overni ght at 37C
. I)n LB medi um_ These clones were anplified by PCR using priners

-conpl enent Argloneowasiigantifisd Bs aperegRatelthpS@roRERA pnimais tvshates eignakbdas 26tetted

prepare c our .identigcal ,nylon nbranes were prepared for
CoNA dot by Gt 1 ahEeulited T TR AL R NY Foest A icsed BEP AOR ¢
protoceld (fbeniredRe sRALDwAb ldetectddrom TRE BRrd RISEME Sed ﬁbe@stﬁQﬁ O Bfte

g a

positive clones were cross-linked to nylon nenbranes usi
unsubtracted probe.

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

this specification, individually or collectively, and any and all combinations of any two or

more of said steps or features.




25 WV Stratalinker at 120 m) (Stratagene, Austin, USA). The nenbranes were
washed in ExpressHyb (Contech, Palo Alto, USA), a prehybridization
solution. The subtracted cDNA fromthe forward and reverse subtractions
were used to prepare forward and reverse probes, respectively. In addition
unsubtracted cDNA fromthe forward 30 and reverse experi ngrs gE\@fg@&Jsed to
prepare unsubtracted probes. cDNA was denatured at 95C fOr m nutes, and
i ncubated at 37C for 30 minutes in a reaction containing a33P 2 3 FEB 20116
-74 | abel ed dATP (50 C) (CGeneworks, Adelaide, Australia) and 3 units of

Kl enow enzyne (Clontech, Palo Alto, USA). The forward and reverse probes
were hybridized to the nylon nenbrane £8r- 16 hours at 72C. Menbranes were
washed with | ow and high stringency wash solutions and exposed to a
phosphorus plate (Ml ecular Dynanmics, Sunnyvale, USA) 5 for five days. A
phosphor i eiBIIICdRAPFIY ar Dynam cs, Sunnyval e, USA) was used to exam ne
the inmage transferred to this plate. A clone was identified as up-regul ated
in Goup A animals when a signal was detected fromthe forward subtracted
probe wit i.gn fr he J€ btracted probe and a 10 nore

i ntense spgﬁgraﬁgggﬂg%gééég%%?%ﬁ¥f§§é$§?§2rd unsubtracted probe than the
reverse unsubtracted probe. Those skilled in the art wll appreciate that
the inventjon described herein is susceptible to variations and

modi f i cat i“gEaBIhdrstiwa P Hedlth 9pdcWVellesl (ATHYEL dPPPeteartt Sirgk gnde/ascular
under st 00Q4ickasdshaltyshlifad TGO ] rt?zltp‘ilﬁs. &b %ughnl't\:/e%fa': ak 11PRe aﬁa;g{l% [Heart

modi fi cations. The I nvention also ncl udes al | e’ steps,
conposi t i dhendatsncdmpoetmis referred to or indicated in this specification
~iindividually or collectively, and any and all conbi nations of any two or
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CLAIMS 1. A nucleic acid nolecule conprising a sequence of nucl eoti des
encodi ng or conplenentary to a sequence encodi hg an expression protein or
a derivative or honol og thereof wherein said nucleic acid nolecule is
differentially expressed in hypothalanmus, |iver and/or pancreatic tissue
in obese animals conpared to lean animals or in fasted animals conpared to
fed animals or in diabetic animals conpared to non-di abeti ﬁsrfﬁﬁlmﬂﬁ
wherein the nucleic acid nolecule is selected from (i) a nucleotide
sequence as set forth in SEQID NO 1 or a nucleotide sequence having at

| east about 30% simlarity thereto or a nucl eotide sequence capabl e of
hybridizing to SEQID NO 1 or its conplemgntary formunder |ow stringency
conditions; a nucleotide sequence as set forth in SEQID NO 2 or a

nucl.eoti de sequence having at |east about 30%simlarity thereto or a

nucl eoti de sequence capable of hybridizing to SEQID NGO 2 or its

conpl enentary formunder |ow stringency conditions; a nucl eotide sequence
as set for ShhichtiBE@ &D M3 115 (G2 A3ucI®a3 i de99Gequence having at | east about
30% simlarity thereto or a nucleotide sequence capable of hybridizing to
SEQ ID NO 3 or its conplenentary formunder |ow stringency conditions;
(iVv) a nuckeptdif@nsearenesy 35,/5¢} 3);0{1‘3?73'5”19%‘%9 IDNQ 4 or a nucleotide
sequence having at |east about 30%sinmilatity thereto or a nucleotide
sequence capable of hybridizing to SEQID NGO 4 or its conplenentary form

under |ow gtringency conditions, ( | eoti de sequence as set forth in
SEQ I D NO C%?eng(g?{lﬁcﬁ’[gc{;}?ed‘éoscég&@eﬁ%ﬁﬂggﬁiﬂag& | east about 30%sinilarity
thereto or a nucleotide 2 3 FEB 2006 -83 sequence capable of hybridizing to

. SEQID NG5 or its conplenmentary formunder |ow stringency conditions;
-and/ or Shafrir and Gutman, J Basic Clin Physiol Pharm 4: 83-99, 1993,

Shih et al., Nature 287(5784): 686-691, 1980,
Shih et al., Annu. Rey. Neurosci. 22: 197-217, 1999,
Simas ef al., Neuron 2: 1069-1076, 1989.

Stellar, E., Psychol Rev 61: 5-22, 1954,

Swash M & Schwartz M S. Neuromuscular Diseases (Springer London), 2™ Ed. pp. 85-
112. ‘

Takahashi ez al., Biochem. Biophys. Res. Commun. 141: 20-26, 1986.
Takahashi et al., Hypertension 11: 620-626, 1988.

Takal et al., Cytogenet. Cell Gejzet. 63:59-61, 1993.

Tucker etal., J Comp Neurol. 271(1): 44-55, 1988.

Walder ef al., Obesity Res 5: 193-200, 1997a.

Waters, A M. and Bennett, S.M. Risk Factors for cardiovascular disease: A surnmary




(vi) a nucleotide sequence as set forth in SEQID NO 6 or a nucleotide
sequence having at |east about 30% simlarity thereto or a nucl eotide
sequence capabl e of hybridizing to SEQID NGO 6 or its conplenentary form
under |ow stringency conditions. 2. The isolated nucleic acid nolecul e of
Claim1 wherein the nucleic acid nolecule conprises the nucleotide
sequence set forth in SEQID NO 1. 3. The isolated nucl e|2:3alE£Bi b ecul e of
Claiml wherein the nucleic acid nolecule conprises the nucleotide
sequence set forth in SEQID NG 2. 4. The isolated nucleic acid nol ecul e of
Claim1 wherein the nucleic acid nolecule conprises the nucleotide
sequence set forth in SEQ ID NO 3. 5. Theg .isolated nucleic acid nol ecul e of
Claim 1 wherein the nucleic acid nolecule conprises the nucleotide
sequence set forth in SEQ I D NO 4. 6 The isolated nucleic acid nol ecul e of

Claim 1l wherein the nu ac | se e nugcl gotide
sequence §§t°‘uf“6?' Lo datp. g@é"? I‘é@‘sga 120 ﬁ‘?ﬂ‘é&i gﬁ%ﬂ%&“ﬁd&?@?@ gécgsd nol ecul e of
Claim |l wherein the nucleic acid nolecule conprises the nucleotide
sequence set forth in SEQID NO 6. 8. An isolated nolecule conprising a
sequence &VirthulaeéoCenmaicod SahiRolHdiP8E encoded by a nucleic acid nol ecul e
which is differentially expressed in hypothal anus, liver and/or pancreatic
ti ssue in obese aninmals conpared to |l ean animals or in fasted aninmals
conpar ed tiifthods aBIEGL, Ahdy Bibahst k4. YT 0Rks2cenpeivad to non-diabetic
animals wherein the isolated nolecule is encoded by a nucleic acid

nol ecul e selected from 2 3 FEB 2006 -84 (i) a nucleic acid nolecule as set
forth in | D a ucI gquence havi ng at | east about 30%
simlarit 8533%%0 hB.Z’e“T 688%@51 le9§)t| de sequence capabl e of hybri dizi ng
to SEQID NO| or its corrpl enentary formunder |ow stringency conditions;

a nucleic acid nolecule as set forth in SEQ 1D NO 2 or a nucl eotide

sequence HYovdmanal., Cews Biabh8(y: BH9- giQ’an%l ty to SEQID NO 2 or a

World Health Organisation, Obesity. Preventing and managing the global epidemic. Report
of a WHO Consultation on Obesity. Geneva: World Health Organisation. 1998.

Yoneda, J. Biochem. 121(5): 811-817, 1997.

Zimmet, P.Z., Diabetes Care 15(2): 232-247, 1992.




nucl eoti de sequence capabl e of hybridizing to SEQID NGO 2 or its

conpl ementary formunder |ow stringency conditions; (iii) a nucleic acid

nol ecul e as set forth in SEQ ID NO 3 or a nucl eotide sequeng mﬂ t
teast about 30%simlarity to SEQID NO3 or a nucleotide s i e Mable
of hybridizing to SEQID NO 3 or its conplenmentary formunder |ow
stringency conditions; (iv) a nucleic acid nolecule as set forth in SEQ ID
NO 4 or a nucl eotide sequence having at | east about 30%simlarity to SEQ
ID NO 4 or a nucleotide sequence capaRpe of hybridizing to SEQ ID NG 4 or
its conplementary formunder |ow stringency conditions; (v) a nucleic acid
nol ecul e as set forth in SEQID NOS5 or a nucleotide sequence having at

| east abgitﬂl Ysimlarity to SEQ 1D NO5 or a nucleotide sequence capabl e
of hybri di to SEQID NOS5 or its conplenentary form under |ow
stringency conditions; and/or (v a nucleic acid nolecule as set forth in
SEQ ID NO 6 or a nucleotide sequence having at |east about 30%simlarity
to SEQ | b NO 6 oA mucleigaicabriadesulse cerapiasing @psasiiendst oh paelpefides mgcedngsEo | D

NGO 6 or its , conplepentary formunder | ow stringenc ondi tJ EB
Done < gtdtgef B IR Slenl SLRACE, BRI AARRE be AN némStop =
prot ei n. thkfsof Miréif ofadt adclpicodicad mdddculd & gifRraneidatpbysal bl sohdlgaus,

sequence set forth in SEQID NO I. 11. The isolated protein of. Caim9
encoded Byeraanshe pHITHECsiEgu@ R ©bsat apigialh cpippargicio) loan@ngmals or ippfasted

520 1 b NS BRGRre A AT R BERE otk BB RN ReSERRREASE SRR "
| s\equencewﬁe&ir‘f e tnhcleit acBERQoldoulGy delected from:
)

(1) a nucleotide sequence as set forth in SEQ ID NO:1 or a nucleotide
sequence having at least about 30% similarity thereto or a nucleotide
sequence capable of hybridizing to SEQ ID NO:1 or its complementary

form under low stringency conditions;

(11) ‘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;

(iii)  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;

(iv)  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 NQ:4 or its complementary

form under low stringency conditions;

(v) a nucleotide sequence as set forth in SEQ ID NO:5 or a nucleotide

sequence having at least about 30% similarity thereto or a nucleotide




14. The isolated protein of Caim9 encoded by a nucl eoti de sequence set
forth in SEQ ID NO 5. 15. The isolated protein of Caim9 encoded by a
nucl eoti de sequence set forth in SEQID NO 6. 16. An isol ﬁg%f otein
-encoded by a nucleic acid nolecul e which nolecule is diff 12006
expressed in hypot hal anus, pancreas or liver tissue of obese aninals
conpared to lean aninmals or a derivative, honol og, anal og, chem cal
equivalent or mnetic thereof; (i) a protein encoded by a nucl eotide
sequence substantially as set forth ingg3SEQ ID NO 1 or a derivative,
honol og or anal og thereof or a sequence encoding an am no acid sequence
havi ng at | east about 30% simlarity to this sequence or a derivative,

honol og, anal og, chenical e e N EB
2006 -86 ( i) a prot e?eﬁu@hcc?o&8%/]36}%39%3"?9({1?13% 513631?(]11}@%%& g%g&ﬁgﬁﬁea\%pg as
set forth in SEQ ID fandirder @“dﬁﬁhg’c&ﬁcy\éenmmm?laﬂ@’o@r anal og thereof or a

sequence encoding an am no acid sequence having at |east about 30%
simlarity to this sequence or a derivative, honolog, analog, chenical

equi val ent tic of X n{e i de
sequence substana Ml I%/nﬁ 163[& ?Q({ut%hg g s S%E%@Dﬁl\%]ag or a (ﬁ;?{ \%aﬂé&'gs@é

hormol og or anal og thef@@fan&l’h@n‘égiQu&ﬁaeaboﬁneﬁﬂl S‘iglllant}amerm)o axciachu;&qtiétnce
havi ng at | east about 30% sim| ari tg tog this s&qﬁ?e&g)i a der| t'ive,
homol og, anal og, chenfdFnGEfIPYRIF ORPYDRAZRE IR BF p@rbt,sgp@p Y a
protein encoded by a pycl %} %v&ﬁﬂ %oﬁ&'ilﬂﬁhﬁnt' ally as set forth in SEQ

ID NO. 4 or a derivative, nol og or og thereof or a sequence encoding
an am no acid sequence haV| ng at | east about 30%simlarity
) 2. The isolated nucleic acid molecule of Claim 1 wherein the nucleic acid

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

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

molecule comprises the nucleotide sequence set forth in SEQ ID NQO:2.

4.- The isolated nucleic acid molecule of Claim 1 wherein the ‘nucleic acid

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

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

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

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

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

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

molecule comprises the nucleotide sequence set forth in SEQ ID NO:6.

8. An isolated molecule comprising a sequence of nucleotides or amino acids
encoded by a nucleic acid molecule which is differeniially expressed in hypothalamus,
liver and/or pancreatic tissue in obese animals compared to lean animals or in fasted
animals compared to fed animals or in diabetic animals compared to non-diabetic animals

wherein the isolated molecule is encoded by a nucleic acid molecule selected from:




to this sequence or a derivative, honol og, anal og, chenical equivalent or
mnmetic of said protein; (v) a protein encoded by a nucl eoti de seguence
substantially as set forth in SEQID NO5 or a derivative, QO%IFMEE&@
anal og thereof or a sequence. encoding an am no acid sequence having a

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

~anal og, chem cal equivalent or mnetic of said protein; (v a protein ]
encoded by a nucl eoti de sequence substantially as set forth in SEQID NO 6
or a derivative, honol og or anal og thergaof or a sequence encoding an am no
aci d sequence having at |east about 30%simlarity to this sequence or a
derivative, honol og, anal og, chem cal equivalent or mnetic of said
protein; 2 3 FEB 2006 -87 (vii) a protein encoded by a nucleic acid

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

SEQ ID NO'1 or acgeri vahickle acldonBletflc Ok 3ndd00id SROEDS Nndedr 4 a¥tleotide
stringency conditions; (viii) a protein encoded by a nucleic acid nol ecule

capabl e of hybri di zi ngequsnce havingcit dest deowelflfesueilagy $etSHEQIPKNOLL SE@ | D

NO 2 or a derivative, Q 0g_or anal og,t herepf. .unde ri-Agency
conditions; (ix) a pr8#@?%8%%g%ﬁgﬂ“b§m§%§h8f£W§“%%F§ %b%ggL?% %Q%%Bfémof
hybridi zing to the neem@inkdi@ars Eorueied:r dsw SeinghRdytdbntiiodEQ | D NO 3 or a

derivative, honolog or anal og thereof under |ow stringency conditions; (X)
a protein encoded by a nucleic acid nolecule capable of hybridizing to the

nucl eotide s equerﬁ:)e ag l"ﬁfcﬁeié ggihnni)f%cﬁg(gsls@t %ﬁh‘linOSE? ﬂ?'ﬁd?t&?’f nuleé)t | 09
or anal og thereof ‘under Tow stringency conditions; ("X a protein éencoded by
a nucl ei ¢ aci d nol eculsegumapahbeingfat hydst bbhwzi 3090 tstnildrhte (8 BH@ADI HO:Beguence
. as set forthin SEQID NO 5 or a derivative L .

a

nucleotide sequence capable of hybridizing to SEQ ID NO:2 or its

complementary form under low stringency conditions;

(m)  a nucleic acid molecule as set forth in SEQ ID NO:3 or a nucleotide
sequence having at least about 30% similarity to SEQ ID NO:3 or a
nucleotide sequence capable of hybridizing to SEQ ID NO:3 or its

complementary form under low stringency conditions;

(iv)  a nucleic acid molecule as set forth in SEQ ID NO:4 or a nucleotide
sequence having at least about 30% similarity to SEQ ID NO:4 or a
nucleotide sequence capable of hybridizing to SEQ ID NQ:4 or its

complementary form under low stringency conditions;

) 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 NQO:5 or its

complementary form under low stringency conditions; and/or

(vi)  a nucleic acid molecule as set forth in SEQ ID NO:6 or a nucleotide
sequence having at least about 30% similarity to SEQ ID NO:6 or a
nucleotide sequence capable of hybridizing to SEQ ID NO:6 or its

complementary form under low stringency conditions.




honol og or anal og thereof under |ow stringency conditions; and (xii) a
protein encoded by a nucleic acid nol ecul e capable of hybridizing to the
nucl eoti.de sequence as set forth in SEQID NGO 6 or a deri vatéve honol og
or anal og thereof under |ow stringency conditions. 17. A net ébFEBrgm@
nmodul ati ng expression of one or nore of AGI-109, AGTI-407, AGI-408,
AGT- 409, AGT-601 and/or AGT-204 in a mammal, said nethod conpri sing
contacting AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGI-204 with
an effective amount of a nodul at or of gAGT- 109, AGT-407, AGT-408, AGT-409,
AGT- 601 and/or AGT-204 expression for a tinme and under conditions
sufficient to up-regulate or down-regul ate or otherw se nodul ate

expressi gn of AGJ;: 109 GI-AQ7 - - - d/ or AGT-204.
55 ek Jooe - 851 %‘.SORt‘%eIE‘%%a‘ﬂ%P%&%@V?ﬁ%&ﬁ%@@%ﬁgﬁ’é‘i{ag’o9, AGT- 407,
AGT-408, AGT-409, AGI-601 and/or AGI-204 in a mammal, said nethod

conpri si né:; adm nistering to said_manmal a nodul ating, effective afgoﬁnt of a
or a tihelselded progin ebhdpir bracodsd byiaciushiolids searaease IgH

nol ecul el m
decreaseS Q.1 AGT- 407, AGT-408, AGT-409, AGT-601 and/ or AGT-204
activity. I9.” Anethod of treating a mammal suffering froma condition

characterized by one or nore synptons of obesity, anorexia, diabetes

and/ or energy inbal ance, said hod_conpri sing adm ni stering to.sai.d
mammal ahlef fect 1@ 1s9fdethprofin Sg%i\"’d’é‘n? e?‘%ﬂdegiytq Wq%@eﬁﬁwcgﬁﬁtdqﬂftgdﬂs
suffici egggglﬁ) Wil ate the expression of AGI-109, AGI-407, AGI-408,

AGT- 409, -601 and/ or AGT-204 or sufficient to nodulate the activity of
AGT- 109, AGT-407, AGTI-408, AGI-409, AGI-601 and/or AGT-204. 20. A nethod of

t ti f ' f, di diti . ch teri b
O “or 6 4§t o ThE OS] PYYICIARBIGAITL) SATHSAINE: BITENIAE gy e AT RS, gl d

et hod cqppyjrsiiagz adm nistering to said manmal an effective anount of
AGT- 109, AGT-407, AGT-408, AGT-409, AGI-601 and/or AGT-204 or AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and/or AGT-204. 21. Use of an agent, capable

of - modul % .i ng t hFl‘"hg (Rsed %)I%?eingf %%Efnlg%hcd%%}b%pa?hucleotide sequence set forth in

SEQ ID NO:4.

14. The isolated protein of Claim 9 encoded by a nucleotide sequence set forth in

SEQ ID NO:5.

15. The isolated protein of Claim 9 encoded by a nucleotide sequence set forth in

SEQ ID NO:6.

16. An isolated protein encoded by a nucleic acid molecule which molecule is
differentially expressed in hypothalamus, pancreas or liver tissue of obese animals
compared to lean animals or a derivative, homolog, analog, chemical equivalent or

mimetic thereof;

(1) 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,




AGT- 408, AGT-409, AGT-601 and/or AGTI-204 or a derivative, honol og or anal og
thereof in the manufacture of a nedicanent for the treatnent of a
condition characterized by obesity, anorexia, diabetes and@ﬁrFﬁﬁqm?g

i'mbal ance. 22. Use of an agent capable of nodulating the activity o

AGT- 109, AGT-407, AGTI-408, AGTI-409, AGI-601 and/or AGI-204 or a
derivative, honol og, anal og, chem cal equivalent or mnetic thereof in the
manuf acture of a medi canent for the treatnent of a condition characterized
by obesity, anorexia, diabetes and/or_ggergy inbalance. 2 3 FEB 2006 -89
23. Use of AGT-109, AGT-407, AGI-408, AGI-409, AGTI-601 and/or AGI-204 or
derivative, honolog or analog thereof or AGT-109, AGT-407, AGT-408,

AGT- 409, AGT- 601.and/ or AGI-204 qr derivative, honol og, anal og, chem cal
equi val ent or i L1 c® PHERGBFOTSH o RHEF R P B P A S AneRt DT Brnt e
treatment of a conditgpp FNRARELER EAGtVRY hARERL Y anRBR tRerEdt ort RBRERE
and/ or energy inbal ance.” 24. A conposition conprising a nodul ator of
AGT-109, AGT-407, AGTent0ding AGIm®ORcid\STue0dk baving\STie20 abeript B4 sipnargy

AGT- 109, AGT-407, AGI:4 %ﬁ AGT- 409 dAGT=60%§aqﬂ AGTE 04 gct%g{%ﬁﬁaignone
or more phar maceut i cald PIE¥EEERETE ERAY B IR AE G AE § & 95

1

S met hod
for detecting AGT- 109gr AERetlOdf salRiProft@8, AGT-409, AGT-601 and AGT-204 or a
derivative or honolog thereof in a biological sanple froma subject, said
met hod conprising contacting said biological sanple with an anti body

specific for AGL-.109, AGI407 -408. JAGI:409.  AGI- %%r
their antigeni CGEIHiri 38(?%55‘3“8?@%%? 88%16%46 quy?nﬁegggﬁg%ﬁg‘zlgré%tn I ilgns
- sufficient for a conpkBER MPNOES BY a defidateenod6lopiriafglogaheeeodm @querite3 FEB
, 2006 -1 SEQUENCE LI STI NG <110> Aut ogen Research Pty Ltd _Internatignal
Di abetes Institute  encoding an amino acid sequence having at least about 30% similanty

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: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;

(v) 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;

(vi)  a protein encoded by a nucleotide sequence substantially as set forth in
SEQ ID NO:6 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;




Deakin University Collier, Geg (US) Walder, Ken (US) de Silva,
Andrea(US)M Kant ham Lakshm (US) Zimet, Paul (US <120> A GENE AND USES
THEREFOR - <130> 2563960/ EJH <140> International <141> 2002;)2%%§B <150> US
60/ 315, 743 <151> 2001-08-29 <160> 25 <170> Patentln versi S g 1
<211> 227 <212> DNA <213> Psammonys obesus <400> 1 gattttggtt ggcaat aaat
gt gactt gga agat gagcgg gt agttggca aagaacaagg 60 ccagaattta gcaagacagt
ggtgtaactg tgccttttta gaatcttctg caaagtcaaa 120 gatcaacgtt aatgaggtca
cttttcacaa ctatgcttat agactcttat tttaagyacc 180. tgatatttta tgatctggtc
agacagat aa at agaaaaac accagtg 227 <210> 2 <211> 480 <212> DNA <213>
Psammonys obesus <220> <221> misc feature <222> (9). (9

(vil)  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;

(vili) 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;

) {1x)  a protein encoded by a nucleic acid molecule capable of hybridizing to
the nucleotide sequence as set forth in SEQ ID NO:3 or a denvative,

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 [D NO:4 or a derivative,

homolog or analog thereof under low stringency conditions;

(x1)  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,

homeolog or analog thereof under low stringency conditions; and

(xii) a protein encoded by a nucleic acid molecule capable of hybridizing to
the nucleotide sequence as set forth in SEQ ID NO:6 or a derivative,

homolog or analog thereof under low stringency conditions.

17, A method for modulating expression of one or more of AGT- 109, AGT-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 in a mammal, said method comprising
contacting A_GT—]O9, AGT-407, AGT-408, AGT-409, AGT-601 a.hd/or AGT-204 with an
effective amount of a modulator of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204 expression for a time and under conditions sufficient to up-regulate or
down-regulate or otherwise modulate expression of AGT-109, AGT-407, AGT-408, AGT-
409, AGT-601 and/or AGT-204.




<223> n
<223> n

"FEB 2 fla

any nucl eotide <220>
any nucl eoti de <220>
-2 <223> n

<221> m sc_feature
<221> m sc_feature

<222> (445) _. (445)
<222> (470)._(470)

‘tttcecttgtc atctttaagt

any nucl eoti de <400> 2 gagggat gng gagpaqquoﬁﬂﬁ
60 t at gagaaaa gtgaaattfﬁ

gact ggt aca

acacttctgt

2

at gat gaaaa cacaaggcag tggtggatgc cagatactgg 120 aggagccaac atcccagctc
t gaat gagct gctgtctgta tggaacatgg ggttcagtga 180 cggcctgtat gaaggggaat
ttgtcctggc aaaccatgac atgtattatg cgtcggggtg 240 cagcatcgcc aggtttccag
aagat ggtgt tgtgatcaca cagactttca aggatgaagg 300 attggaggtc ttaaaacaag
agacagcagt tgttgaaaat gttcccattt tggggcttta 360 tcagattcca gctgaaggtg
gaggtcgtat tgtgctgtat ggagacttca actgcttgga 420 tgacagtcac agacagaagg
actgnttttg gcttctggat gcgctccttn agtacctcgg 480 <210>3 <211>651 <212>DNA

<213>Psammonysobesus <220> <221>m sc feature <222>(21)_.(21) <223>n = any
nucl eoti g <220>ARA’GAbBGohBEM Sotivity of AGT-109, AGT-407, AGT-408, AGT-409,

AGT-601 and/or AGT-204 in a mammal, said method comprising administering to said

mammal a modulating effective amount of a molecule for a time and under conditions
sufﬁ(‘;ient to increase or decrease AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and/or AGT-204 activity. | |

19. A method of treating a mammal suffering from a condition characterized by
one or more symptoms of obesity, anorexia, diabetes and/or energy imbalance, said
method comprising administering to said mammal an effective amount of an agent for a
time and under conditions sufficient to modulate the expression of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 or sufficient to modulate the activity of
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204.

20. 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-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or AGT-109, AGT-
407, AGT-408, AGT-409, AGT-601 and/or AGT-204.

21. Use of an agent capable of modulating the expression of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 or a derivative, homolog or analog thereof
in the manufacture of a medicament for the treatment of a condition characterized by

obesity, anorexia, diabetes and/or energy imbalance.

22. Use of an agent capable of modulating the activity of AGT-109, AGT-407,
AGT-408, AGT-409, AGT-601 and/or AGT-204 or a derivative, homolog, analog,
chemical equivalent or mimetic thereof in the manufacture of a medicament for the
treatment of a condition characterized by obesity, anorexia, diabetes and/or energy

imbalance.

3




<222>(62) _.(62) <223>n = any nucl eoti de <220> <221>m sc feature
<220>
<220>
<220>
<220>

<222>(129)..(129) <223>n
<222>(221)..(221) <223>n
<222>(535)..(535) <223>n
<222>(608)._(608) <223>n

any nucl eotide
any nucl eoti de
any nucl eoti de
any nucl eoti de

<221>m sc_feature
<221>m sc_feature

<221>ni sc_f dal bES 2006

<221>m sc feature

<222>(629)..(629) 2 3 FEB 2006 -3 <223> n = any nucl eoti de <220> <221>
m sc_feature <222> (637)..(637) <223> n = any nucl eotide <220> <221>
m sc_feature -89 -

23. Use of AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and/or AGT-204 or

derivative, homolog or analog thereof or AGT-109, AGT-407, AGT-408, AGT-409, AGT-
601 and/or AGT-204 or derivative, homolog, analog, chemical equivalent or mimetic
thereof in the manufacture of a medicament for the treatment of a condition characterized

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

24. A composition comprising a modulator of AGT-109, AGT-407, AGT-408,
AGT-409, AGT-601 and AGT-204 expression or AGT-109, AGT-407, AGT-408, AGT-
409, AGT-601 and AGT-204 activity and one or more pharmaceutically acceptable

‘carriers and/or diluents.

- 25. A method for detecting AGT-109, AGT-407, AGT-408, AGT-409, AGT-601
and AGT-204 or a derivative or homolog thereof in a biological sample from a subject,
sald method comprising contacting said biological sample with an antibody specific for
AGT-109, AGT-407, AGT-408, AGT-409, AGT-601 and AGT-204 or their antigenic
derivatives or homologs for a time and under conditions sufficient for a complex to form,

and then detecting said complex.




<222> (649)..(649) <223> n = any nucl eoti de <400> 3 ccgcccgggc aggacttgag
nccacccctg tagatctggec ttctatttct ccagctattg 60 cngtcctcaa gtaaaggtct
gcagct agca ggcaggtgta aaccagccat taagtcttgg 120 cagataccnc actgggggtg
ttagatctag atcattaaaa tattggtaaa aagtgatcta 180 tcatgagatt aagcttccta
aagaagaaag tagctatata ncaagagtct attagaagaa 240 agt agaggg ﬁgscmma
aaaat ccagc tgtattaagg caaggaactg gaatattgca 300 aaaggat ctc
tgagtttgtt ttagatggaa aaagtggagt gggagtggaa 360 agctctttaa ggtcagatct
ttgatagatg atgctctgca tagacattgg tgctgtagaa 420 cttaatcaaa ttggagcatg
catgggcatt acctggggtt ctcgttaaac ttctttgtta 480 tcatgaaatt ctgggctggg
acacaaagga agcatttgag aaagctctgc tgcgnetlaat 540 gccactttga gttgtaagaa
cctcctagaa tgtcaggagg acaaggtgcc agaagcatat 600 gcactaanct caat at gaag

at aaggt ang ggact anaaa gggattcana t 651 <210> 4 <211> 439 <212> DNA <213>
Psamonys obesus <400> 4 cct cagargachtietrttd ct tcataatgga ccggatataa
agcttcttgg catcccagaa 60 ctttggcata cagctcacag attttcttct tcctcatttc
tttttgtage bt agcaagec rRE2Bargabet getitt ccgggcaagt at gaagccct tgatggcagg
aaat gat cca tct ggitetgg-ib861 NiabewdscEastiagtgatt gaa attggagctt cctcatcttc
aattagcat g cagCoasaatUn24ersigyt ccttttt cttccagaag gcttccttgt aatacaccat
gcactttatt acagedééen 069 ﬂF@gtagacg ctgaattaac tggtttctct caaatggaag

ctctggttta aagt FEtI§%OdU% tcaa agctggtggg atggcactaa ttacgtattt
gcact cat ag tggtan r?%gg} tctc tacaatgat 439 2 3 FEB 2006 -4 <210> 5

am, Shml
Zimmet, Paul (Us

<120> A GENE AND USES THEREFOR
<130> 2563960/RJH

<140> International
<1l41> 2002~-08-28

<150> US 60/315,743
<151> 2001-08-28

<160> 25

<190> Patentin version 3.1
<210> 1

<21%i> 227

<212> DN&
<213> Psammomys obesus

<400> 1

gattttggtt ggcaataaat gtgacttgga agatgagcgy gtagttggca aagaacaagy 60
ccagaattta geaagacagt ggtgtaactg tgcocctttita gaatcttctg caaagtcaza 120
gatcaacgtt aatgaggtca cttttcacaa ctatgottat agactcttat tttaaatacc 180
tgatatttta tgatctggtc agacagataa atagaaaaac accagtg 227
<210 2

<211> 480

<212> DHNA

<213> Psammomys obesus

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

<223> n = any nucleotide

<2205
=221> misc_feature
<222> (445)..(445)

<223> n = any nucleotide

<220>
<221> misc_£feature
<222> {470} .-{470)




<211> 600

ctatggttta
gaacaagctg
gggcagggcec
cagtttatac
t aagcagat g
cact gacat c
gactctgatg
gccat cct gg
t cgccaggga
aggcat gacg

<213>Psamonysobesus <220> <221>m sc feature <222>(84)

<212> DNA <213> Psammonys obesus

agccgcgagg
gt ggact gga
cattttcaga
ccaccaggac
gagcagat ct
tttcaaacag
gct ct aggca
tttcacagga
caaaacgt ca

gggt at ggga

t gcaggagaa
tcatcctaca
aat ggt t gat
aagaacccat
ctcagttcct
tggatctgtg
gt gt t gct gt
aagcccagca
t aggcct gca
t gccccggcea

gat cgagcag
gtgtgccgag
ggacgggacg
ccccaagat c
gaaagcagcc
ggaagggaag
t accaaggat
gaat cggaga
gat gggt agc
gat cat gt aa

<400> 5 at ggctaaca ggggcccgag

60 aagt at gacg cggacct gga

120
180
240
300
360
420
480
540
600

gacat agagc acccgccccc
gt cct gt gca agct gat aaa

t cagagt caapap
gaggtctatg gt
gacat ggcag ctgttcagag
gat ggct gct acaggggaga
ggattttcag aggagcagct
aacaagggt g catcccaggc
<210>6 <211>299 <212>DNA
.(84) <223>n = any

FERCae

nucleotidqﬂg§90;p=tg%pgggiggjﬁgtatgaaat ttagaagctt tctaatactc gttttataaa

tttaatcatt 60 tgctaat'ggg aattttacca cctngcattt ctgttacaaa tctcggctcc

agggagcaac.4330 2gctacaacgc tacaattctg gagttgcttt tcttgcctgt cacaggaggt

ccct gct cg@ab§farmgatganetycd gtgagitbag Gataaigacyadgheidachitdcitetyt cttt 6o
ttccttttgt 240 acttcagatg taggaaaaaa ggattctgtt tccatgtgaa aggaactgta

agcttttat 7299age2bg>grac2etbP3 atgatgaaaa
aggagccaac atcccagctc tgaatgagcet
cggectgtat gaaggggaat ttgtcctgge
cégcatcgcc aggtttcrcag aagatggtgt

}

’ attggaggtc ttaaaacaag agacagcagt
tcagattcca gctgaaggtg gaggtcgtat
tgacagtcac agacagaagg actgnttttg
<210> 3
<211 651
«212> DNA
<213> Psammomys obesus
<220>
<22i> misc_feature
<222> (21} ..{(21}

- <223> n = any nucleotide
<220>
<221> misc_feature
<222> (62)..(62)
<223> n = any nucleotide
«220>
«221> misc_feature
<222> (129)..(129)
<223» n = any nucleotide
«<220>
<221> wisc_ feature
<222 (221}..(221)
<223> n = any nucleotide
<220>
<221> misc_feature
<222> {535)..{(535)
<223> n = any nuclectide
<220>
<221> misc feature
<222> (608)..(808)
<223> n = any nuclectide
<220>
<221> mwmisc_feature
- <222> {629)..(6293)

cacaaggcag
gctgtctgta
asaccatgac
tgtgatcaca
tgttgaaaat
tgtgcectgtat

gcttectggat

tggtggatge
tggaacatgg
atgtattatyg
cagactttca
gttccecattt
ggagacttca

gecgotectin

cagatactgg
ggttcagtga
cgtecggggty
aggatcaagg
tggggcttta
actgcttgga

agtacctcgg

120
180
240
300
360
420

480




<212>DNA <213>artifici al sequence <220> <223>AGT-109 forward primer <400>7
ttggcaataa atgtgacttg gaa 23 2 3 FEB 2006 -5 <210>8 <211>24 <212>DNA
<213>artificial sequence <220> <223>AGT-109 reverse priner <400>8 cgttgatctt
tgactttgca gaag24 <210>9 <211>24 <212>DNA <213>artificia|s§g§§%§£ <é§0>.
<223>AGT- 407 forward primer <400>9 ggatcaagga ttggaggtct t 260610
<211>22 <212>DNA <213>artificial sequence <220> <223>AGT-407 reverse, primer

-3 -

<223> n = any nucleoctide

<220>

<221> misc_feature

<222> {(637)..(637}

<223> n = any nucleoctide

<220>

«221> misc_feature

<222> (649} ..(649)

<223> =n = any nucleotide

<400> 3

ccgeccggge aggacttgag nccacccctg tagatctgge ttcetatttct ccagcetattg &0
cngtcocteaa gtasaggtet gragcetagea ggcaggtgta aaccagccat taagtcttgg 120
cagataccnce actgbgagtg ttagatctag atcattaaaa tattggtaaa aagtgatcta 180
tcatgagatt aagcttecta aagaagaaag tagctatata ncaagagtcet attagaagaa 240
agtagaggag ctgctgagta aaaatccagce tgtattaagyg caaggaactg gaatattgea 300
aaaggataca ccteccatctc tgagtttgtt ttagatggaa aaagtggagt gggagtggaa 360
agctctttaa ggtcagatct tkgatagatg atgctctgea tagacattgg tgcetgtagaa 420
cttaatcaaa ttggagcatg catgggcatt acctggggtt ctecgttaaac ttcetttgtta 480
tcatgaaatt ctgggectggg acacaaagga agcatttgag aaagctcectge tgecgnctaat 540
gccactttga gttgtaagaa cctcctagaa tgtcaggagg acaaggtgcce agaageatat 600
gcactaanct caatatgaag ataaggtang ggactanaaa gggattcana t 651
<210> 4

<21i> 439

<212> DNA

<213> Psammomys obesus

<400> 4

ccteacacca gttettttet tcataatgga ccggatataa agettcttgg catcccagaa 60
ctttggcata cagctecacag attttettet tcctcatttce tttttgtage ttagcaagtc 120
gatctgettt ccgggcaagt atgaagecect tgatggecagg aaatgatcca tctggtttgg 180
tatcatccaa agtgattgaa attggagctt cctcatcttc aattageatyg cagocacaat 2490
agtecttttt cttcocagaag gecttcctitgt aatacaccat gcactttatt acagcaccca 300
ttggtagacg ctgaattaac tggtttctct cagatggaag ctetggttta aagtggatct 360
tggtagtcaa agctggtggg atggcactaa ttacgtattt gcactcatag tggtcatgat 420
tcagtgtecte tacaatgat 439




<400>10 tggaatctga taaagcccca as 22 <210>11 <211>26 <212>DNA

<213>artificial sequence <220> <223>AGT-408 forward pri ner

cacctccatc tctgagtttg ttttag <210>12 <211>29 <212>DNA
<213>artificial sequence <220> <223>AGT-408 reverse primer <400>12
catcatctat caaagatctg accttaaag 26 29 <210> 13 2 3 FEB 200 3aF kB 1208519

<212> DNA <213>artificial

.

<210> 5
<211> 600
<212> DNA
<213>
<400> 5
atggctaaca
aagtatgacg
gacatagage
gtectgtgea
tcagagtcaa
gaggtctatg
gacatggceayg
gatggctgct
ggattttcag
aacaagggtyg
<210> 6
<211> 299
<212> DNA
<213>
<220>
<221>
<222>
«<223> 1 =
<400> 6
tgaccaatag
tgctaatggyg
gctacaacgc
caatgacctt
acttcagatg
<210> 7
<211> 23
<212> DNA
<213>
<220
<223>
<400> 7

ggggccegag
cggacctgga
acccgcoccecc
agctgataaa
agatggcttt
gtgtcaggac
ctgttcagag
acaggggaga
aggagcagcet

catcccagge

misc_feature
(B4) .. (84)

sequence

Psammomys obesus

ctatggttta
gaacaagctg
gggcagggcee
cagtttatac
taagcagatg
cactgacatc
gactctgatg
gccatcctag
tcgecaggga

aggcatgacyg

Psammomys obesus

any nucleotide

cttatgaaat
aattttacca
tacaattctg
tgtgagttag

taggaaaaaa

ttagaagctt
cctngcattt
gagttgcttt
gataatgact

ggattetgtt

artificial sequence

AGT-109 forward primer

ttggcaataa atgtgacttg gaa

agcegcegagy
gtggactgga
cattttcaga
ccaccaggac
gagcagaﬁct
tttcaaacag
gctctaggca
tttcacagga

caaaacgtca

gggtatggga

tctaatactc
ctgttacaaa
tcttgeetgt
tttettettt

toccatgtgaa

tgcaggagaa
tcatcctaca
aatggttgat
aagaacccat
ctcagttcct
tggatctgtg
gtgttgctgt
aagcccagea
taggcctgea

tgocceggea

gttttataaa
tcteggeteco
cacaggaggt
tectibtetttt

aggaactgta

<400>11

gatcgagcag
gtgtgcecgag
ggacgggacyg
ccccaagatce
gaaagcagec
ggaagggaag
taccaaggat
gaatcggaga
gatgggtage

gatcatgtaa

tttaatcatt
agggagcaac
ccctgetocgg
ttececttttgt

agcttttat

60

120

180

240

300

360

420

480

540

600

60

i20

180

2490

299

23




<220> AGT-409 forward prinmer <223> <400>13 tgctttccgg gcaagtatg 19 <210>14
<211>26 <212>DNA <213>artificial sequence <220> <223>AGT-409 reverse primer
<400>14 aatttcaatc actttggatg atacca <210>15 <211>22 <212>DNA
<213>artificial sequence <220> <223>AGTI-204 forward primer <400>15 26
gagttgcttt tcttgcctgt ca 22 <210>16 <211>30 <212>DNA :

<213>artificial sequence <220> <223>AGT-204 reverse pri ner g§0%€@62%5
aaagaagaaa agtcattatc ctaactcaca '

-5
<210> 8
<211l> 24
212> DNA
<213> artificial sequence
<220>
<223> AGT-109 reverse primer
<400> B
cgttgatctt tgactttgea gaag 24

) <210> 9

' <211> 24
<212> DNa
<213> artificial segquence
<220>
<223» AGQT-407 forward primer
<400> 9
ggatcaagga ttggaggtct taaa ) 24
<210> 190
<21l> 22
<212> DNA
<213> artificial sequence
«220>
<223> AGT-407 reverse primer

. <400> 10
! tggaatctga tamagcccca aa 22

«210> 11
<211> 26
<212> DNA
<213> artificial seguence
<220>
<223> DAGT-408 forward primer
«<400> 11
cacctcecatc tctgagtttg ttttag 26
«210> 12
<211l> 29
«<212> DNA
«213> artificial segquence
<220>
«<223> AGT-408 reverse primer
<400> 12
catcatctat caaagatctyg accttaaag 25

<210> 13




<210>17 <211>15 <212>DNA <213>artifici al sequence <220> <223>ACT-601 forward
primer <400>17 cgggcagggc ccatt 30 15 <210> 18 <211> 27 <212> DNA 2 3 FEB
2006 -7 <213> artificial sequence <220> <223> AGI-601 reverse priner <400>
18 ggtataaact gtttatcagc ttgcaca <210>19 <211>25 <212>DNA

<213>artificial sequence <220> <223>AGTI- 601 probe <400>19 27 t
gat ggacggg acggt 25 <210>20 2@?@; %@‘jﬁ;

-6-
<211l 19
<212> DNA
<213> artificial sequence
<220>
. 223> DAGT-409 forward primer
<400> 13
tgcttteaogg graagtatg ig
<210> 14
. <21ll> 26
- <212> DNA
<213> artificial sequence
<220=>
<223»> AGT-409 reverse priuer
<400> 14
aatttcaatc actttggatg atacca 26
<210> 15
«211> 22
<212> DNA
<213> artificial sequence
<220>
<223> AGT-204 forward primer
<400> 15
gagttgettt tcttgectgt ca 22
o <210> 16
<211> 30
<212> DNA
<213> artificial sequence
«<220>
<223> AGT-204 reverse primer
<400> 16
aaagaagaaa agtcattatc ctaactcaca _ 30
«210> 17
«<211> 15
<212> DNA
<213> artificial sequence
«220>
<223> AGT-601 forward primer
<£00> 17 ,
cgggcaggge ccatt 15
«21d> 18
<211l> 27

<212> DNA




<211>22 <212>DNA <213>artifici al sequence <220> <223>beta-actin forward
primer <400>20 gcaaagacct gtatgccaac at 22 <210>21 <211>23 <212>DNA
<213>artificial sequence <220> <223>beta-actin reverse primer <400>21
gccagagcag tgatctcttt ctg <210>22 <211>23 <212>DNA <213>artifici al sequence

<220> <223>beta-actin probe <400>22 gccagagcag tgatct ctt?gtggg?)zgag <210>
23 <211> 19 <212> DNA <213> artificial sequence 2 3 FEB" 2006

-7 -

"<213> artificial seguence
<220> -
<223> AGT-601 reverse primer
<400> 18
ggtatazact gtttatcage ttgcaca 27
<210> 19
<211> 25
<212> DNA :
<213> artificial sequence
<220>
<223> AGT-601 probe
<400> 19
agaaatggtt gatggacggg acggt 25
<210> 20
<211> 22
<212> DNA .
«213> artificial sequence
<220 :
<223> beta-actin forward primer
<400> 20
gcaaagacct gtatgccaac ac : 22
<210> 21

- «211> 23

i ’;} <212> DNA
<213> artificial sequence
<220>
<223> beta-actin reverse primer
<400> 21
gccagagcag tgatctettt ctg 23
«210> 22
<211> 23
<212> DHNA
<213> artificial seqguence
«220>
«223> beta-actin probe
<400> 22
gccagagcag tgatctettt ctg 23
<210> 23
<211> 19
<212> DNA

" «213> artificial sequence




-8 <220> <223> cyclophilin forward prinmer <400>23 cccaccgtgt tcttcgacal9
<210>24 <211>20 <212>DNA <213>artifici al sequence <220> <223>cycl ophilin
reverse primer .<400>24 ccagtgctca gagcacgaaa20 <210>25 <211>23 <212>DNA
<213>artificial sequence <220> <223>cycl ophilin probe <400>25 Gghcct cct
tcgagctgtt tgc 23 FEP oS

-8 -
<220>
<223> cyclophilin forward primer
<400> 23
ccecacegtgt teticgaca 19
<210> 24
<211> 20
<212> DNA
<213> artificial sequence
<220>
) <223> cyclophilin reverse primer
<400> 24
ccagtgctca gagcacgaaa 20
<210> 25
<211l> 23

<212> DNA
<213> artificial sequence

<220>
«223> cyclophilin probe

<400> 25
cgcgtectcoet tegagctgtt tgco 23



