WO 01127319 PCT/1LOO 00621 5 LEPTIN ASSAY Field of the i'nvention This
present invention relates to assay systens for neasuring i tivity.
Mor e speci‘?’P HFI’V the invention relates to in vitro assaé‘g’o’#l‘(g&oq%glpti n or
for agents that mmc 10 the biological activity of leptin (hereinafter:

| eptin-mnetic agents). The assay is suitable for use in e.g. high

t hr oughput screening of libraries of nolecules. Background of the invention
Obesity, defined as an excess of body fat relative to | ean body nass, is
associated 15 with inportant psychol ogical and nedical norbidities, the

| atter including hypertension, elevated blood |ipids, and Type Il or
non-i nsul i n-dependent diabetes nellitus (NIDDM. There are 6-10 mllion
individuals with NNDDMin the U S., including 18% of the popul ation of 65

years of age (Kanel, HK et al, din. Geriatr. Med., 1999, 15,. 265).
Approxi mately 45 % of males and 70% of fenmales with 20 NI DDM are obese, and
their diabetes is. substantially inproved or elininated by weight
reduction (Harris 1991, D abetes Care, 14, 639). 1 WD 01/27319
PCT/ | LOMB0621 ‘Leptin, the product LHPEFINASSAS gene (Zhang. Y., et al.
1994, Nature 372, 425) functions as a peripheral signal to the brain that
regul ates food i ntake and energy netabolism Leptin is thought to exert
its action in the hypothal anus through its receptor, OB-R (Tartaglia, L.
A, et al, 1995, Cell 83, 1263). Rodents with nutations 5 that prevent

nor mal expr eBiRidsr the invdnfion | eptin or full-length OB-R are profoundly
obese, diabetic, and have a reduced netabolic rate (Coleman, D. L. 1978,

Di abetol ogi a_14, 141). However, human obesity_does not appear ,to he
associ at ed This present invention rclates to assay systems for measuring leptin activity. More
specifically the invention relates to in vitro assays for leptin or for agents that mimic
180 the biological activity of leptin (hereinafter: leptin-mimetic agents). The assay is

suitable for use in e.g. high throughput screening of libraries of molecules.

Background of the invention

Obesity, defined as an excess of body fat relative to lean body mass, is associated

15 with important psychological and medical morbidities, the latter including

hypertension, elevated blood lipids, and Type Il or non-insulin-dependent diabetes

mellitus (NIDDM). There are 6-10 million individuals with NIDDM in the U.S.,

including 18% of the population of 65 years of age (Kamel, HK, et al, Clin. Geriatr.

- Med,, 1999, 15, 265). Approximately 45 % of males and 70% of females with -

20 NI_DDM-arc__obese',' and their diabetes is. substantially improved or eliminated by
weight reduction (Harris 1991, Diabetes Care, 14, 639).



with nutations in the genes encoding leptin or OB-R (Considine, R V., et
al. 1995, J. din. Invest. 95 2986; Considine, R V., et al, 1996,
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returned to normal weight by adm nistration of reconbinant | epti n
(Pelleyrmunter M A, et at. 1995, Science 269, 540; Hal aas,

s oot SERSRE Sl B BB nefcnsion i ﬁ%ﬁﬂﬁéa’%eééég) i
their serumg&ghd Hs hﬁﬂﬁgﬁer@f ﬁ% [t RhE Btdiy tl?it%‘@.ﬁ@t@s @W f Md er{%}

1995, Nature Med. sidine, R 6, N En 3.
Med. 334, 29&J:ab6[mlhaLepﬁn s thoaghtaﬂo exeﬂIQ%actmh mCihlerhypbﬁmmﬂus m&;mgn??s)
Qbese humans, therefore, appear eptin resistant” M, et

al, 1995, NA§GPEnNEA-R (Tartaghis L. F—é} 4 "éral 1?95,§61&8%| he6d) &odegtsmthrmg@vons Nat ur e
Bi ot ech. 5 15’tha%%re et belafel o Jessncﬁi of ghre?'llfc:})tl]ngglﬁfullkgﬁgal (?ﬁt}?ﬁ E’ ?oun%ﬁq | 619)

in that® t hey gener nmrensur a seru eptin

|l evel s, 20 pBEdeaRHateticaLne ﬁzfved@f &Sdhbé@ thétabsRO rite O{CdleRhn, NIACLOSIY78he
bl ood-brain barrier (Caro, . F., et al, 1996, Lancet 348, 159) or an

i nadequat e m&emie@pdﬁsd‘“)ﬁmwea hymanCpbeity idges nbinapnsar tonk sssesiatedey eal
alternative t euti.c roaches,,of , baost i R.fespo ercone
Cepti nr oo St pabg e HRERGES shedts ePRR s IR (Fomaaie ROV el JoB85t Che
f our - hel i cal r a 5 I
(Tgrtagl : o JLéHfi‘_q,l-ﬁes@ﬁso&Qg@ 9(3;6}1@108 uFeCRPt\p etg&'é,gﬁﬁli\s/hlghlb'ef’é _13 99233{91%6%19 y

FEBS Lefl6. 3i& with)a mOBaRobese igorsd canl besedtymed taahahal (weﬁght by g finistraticm
transduci ng _receptor that is activated by cytokines such as_|Interleukin-6
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leptin levels are chronically clevated (Maffci, M., et al, 1995, Nature Med. 1, 1155;
15 Considine, R. V., et al,. 1996, N. Engl. J. Med. 334, 292; Sinha, M. K., et al,. 1996,
J. Clin. Invest. 98,1277). Obese humans, therefore, appear to be “leptin resistant™
(Maffei, M., et al, 1995, Nature Med. 1, 1155; Flier, 1. S. & Elmgquist, J. K. 1997,
Nature Biotech, 15, 20; Campfield, L. A., et al, 1996, Horm. Metab. Res. 28, 619) in

that they do not generate a signal commensuraie with their serum leptin levels,
20  perhaps because of defective transport of leptin across the blood-brain barrier (Caro,
J.F., et al, 1996, Lancet 348, 159) or an inadequate OB-R response. Analysis of
OB-R signaling pathways may reveal alternative therapeutic approaches of boosting
OB-R responses to overcome leptin resistance and reverse obesity. Leptin and OB-R
are members of the four-helical bundle cytokine and receptor superfamilies
respectively (Tartaglia, L. A., et al, 1995, Cell 83, 1263; Madej, T., et al, 1995,
FEBS Lett. 373, 13). OB-R is most closely related to the gpl30 signal transducing
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receptor that is activated by cytokines such as Interleukin-6 and CNTF, whose



different cytoplasm c domains (Tartaglia, L. A, et al, 1995, Cell 83,
1263; Lee, 5 G H.. et al, 1996, Nature 379, 632; Chen, H’, et al, 1996,
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84, 491). | | |

15

The discovery of new biologically active molecules, which are used as drugs for the
treatment of ]ife—threatéhing diseases. has involved two basic operations: (i) a more
or less random choice of a molecular candidate, prepared either via chemical
synthesis or isolated from natural sources, and (ii) the testing of the molecular
20  candidate for the property or properties of interest. The discovery cycle is repeated
indefinitely until a molecule possessing the desirable properties is located. In the
majority of cases, the molecular types chosen for testing have belonged to rather
narrowly defined chemical classes. For example, the discovery of new peptide
hormones has involved work with peptides; the discovery of new therapeutic
25  steroids has involved work with the steroid nucleus. As a result, the discovery of

new functional molecules, being ad hoc in nature and relying predominantly on
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costly enterprise. Mpdern theories of biological activity state that

bi ol ogi cal activities, and therefore 5 physiological states, are the
results of g@esmsr recognition events. For exanple, nupgtcpnlebfes can form
conpl ementary base pairs so that conplenentary single-stranded nol ecul es
hybridize, resulting in double- or triple-helical structures that appear
to be involved in,regul ati on of ressiQn. I.n another exanple, ,a

bi ol ogi cal | eERAINIY ﬂ@ﬂ gﬁ‘ﬁ’l%" e?ﬂéﬁﬂ%a éﬂngﬁo%%‘mé“gﬂ labgripusypapredigiable, apdt her
nol ecul e, ng&ya; macromol ecul e referred to as |igand-acceptor (e.g. a
receptor or an - enz and this binding elicits a chain of nolecular
events which uItlnater gives rise to a physiological state, e.g. nornal
cell growth and differentiation, abnormal cell growh leading to

carci nogenesi s, blood pressure regulation nerve-i npul se-generati on and
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synthesis or isoOlated 25 from natural sources, for exanpl e, see K
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rise to a physiological state, e.g. normal cell growth and differentiation, abnormal
cell growth leading to carcinogenesis, blood pressure regulation,
nerve-impulse-generation and propagation, etc. The binding between ligand and
15 ligand-acceptor is geometrically characteristic and extraordinarily specific,
involving appropriate three-dimensional structural arrangements and chemical

interactions.

A currently favored strategy for development of agents which can be used to treat
20  diseases involves the discovery of forms of ligands of biological receptors. enzymes,
or related macromolecules, which mimic such Jigands and either boost (i.e., agonize)
or suppress (i.c., antagonize) the activity elicited by the acceptor or receptor. The
discovery of such desirable ligands has traditionally been carried out either by
random screening of molecules (produced through chemical synthesis or isolated

325 from natural sources, for example, see K. Nakanishi, Acta Pharm. Nord., 1992, 4,



| ead-structure, usually the structure of the native |igand, and
optim zation of its properties through nunerous cycles of structural

redesi gnwi),&gn;}ll!pl ogical testing (for exanple see Test gcrRLoofodsner. L. B.
Med. Res 1991, 11, 3548 and Rotstein, 5 S H & Mureko, MA , J. Med.

Chem 1993, 36 1700) . Since nost useful drugs have been di scovered not
through the "rational" approach but throu h the, screening random y
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systens were described. For exanple, the fi nq that the | ong form of
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the long formof OB-R and not by a truncated OB-R or the |ong form of
OB-Rwith a mutant YXXQ notif (Baumann, H., et al, 5

Leptin is traditionally assayed in vivo by injecting it to ob/ob mice and observing -
15 their reduction in body mass. This bioassay is cumbersome, takes a long time and
not reproducible. It is also not suitable for e.g. high throughput screening of libraries
_containing millions of compounds. Yet, some simpler assay systems were described.
For example, the finding that the long form of OB-R contains the sequence YXXQ
(Tartaglia, L. A., et al, ('l 995) Cell 83, 1263), which is a motif that specifies STAT3
20 activation (Stahl, N., et al, (1995) Sciencc 267, 1349), raised the possibility that
STATS3 is critical for mediating leptin responses. Recent results verify that STAT3 is
activated both in cultured cells (Ghilardi, N., et al, '(1996) Proc. Natl. Acad. Sci.
USA 93, 6231: Baumann, H., et al, (1996) Proc. Natl. Acad. Sci. USA 93, 8374;
Rosenblum, C. L. et al, (1996) Endocrinology 137, 5178) and in vivo (Vaisse, C., et
25  al, (1996) Nature Gen. 14, 95) by the long form of OB-R, and not by a truncated
OB-R or the long form of OB-R with a2 mutant YXXQ motif (Baumann, H., et al,




WO 01/27319 PCT/1LOO 00621 (1996) Proc. Natl. Acad. Sci. USA 93, 8374;
Witey DO W, et al, (1997) J. Biol. Chem 272, 4065). PCT patent
application NWo.oI¥R¥857177 proposes the use of STAT3 acti vegiameewezia basi s
for a sinple in vitro leptin bioassay. However, STAT3 is activated by many
ot her hornones and cytokines, including IL-6, CNTF, 5 interferon al pha and
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reporter gene such as luciferase will provide a_ suitable reporter vector.
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sequence”, a well-known el enment that is activated by many other ‘cyt o(i<i nes,
and parti cul adrkeriofdepthactvitgamma, interferon al pha and interferon beta.

Theref ore, assays based on the gamma activation sequence wll not be able
to discrimnate between leptin-mnetic activity and e.g.,
interferon-mnetic activity. 20 Still another in vitro assay is based on a

chinmeric receptor consisting of the extracellular domain of OB-R fused to

a transnenbr 03" ejplizatiora O9T40380 rdischiska iR use R DIN A feagsefte REthicdr “I1RELPL OF
such as the IL-3 receptor. It is shown that |L-3-dependent cells
expressi hY s&SHORY; HlemeRt”y Asiaphment cofnithise D2 ¢asseite rte as pranmjer Sudheas ithe,

‘(’:‘2: fg pr onot ‘aﬁrnﬁﬁinle ﬁﬁﬁlcziﬁrgﬁl%air AWM anelfJ%fteP Egnré seﬁ(cgoéssufu%ifler%stlz %«Bhi prtlrbvi & iad
suitable reporter vector. Cells expressing the leptin receptor OB-Rb are transfected
with the reporter vector. Such cells are proposed as tools for assay in vitro of leptin.
However, according to PCT application W09740380 the proposed “leptin response

15 element™ is identical with the “gamma activation sequence”, a well-known element
that is activated by many other cytokines, and particularly interferon gamma,
interferon alpha and interferon beta. Therefore. assays based on the gamma
activation sequence will not be able to discriminate between leptin-mimetic activity

and e.g., interferon-mimetic activity.

20
Still another in vitro assay is based on a chimeric receptor consisting of the
extracellular domain of OB-R fused to a transmembrane domain and an intracellular
domain of a reporter receptor such as the IL-3 receptor. It is shown that
IL-3-dependent cells expressing said chimeric receptor can be used for measuring
25

leptin, which promotes cell proliferation. Thus, upon exposure to leptin, said cells



6 WO 01/27319 PCT/ MO/ 00621 w Il proliferate and their proliferation may
be determ ned by MIT staining or by incorporation of radiol abelled i
t hym di Reg §¥a58l 0egen SA, et al, 1997, FEBS Lett. A405pcERoboosiNi S assay
systemis reliable, it is useful for nmeasuring leptin and is anenable to
hi gh t hroughput screeni ng. However, nol ecul es selected by this high 5 :
t hr oughput_, scr.eeni ng sed on_ this assay nmay not be leptin-mnetic at all.
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such as said leptin-1L-3 receptor chinmera will interact 10 with the
cyt opl as#menable ® bighi theapghputeicreening: itowsdvenuneleculds s¢lected bycthisi highbe | L- 3

m metd ¢ rather than bei l.ept ,n m netic. nce t.his, assay i.s._not reliable
for gscr'r?é‘?'ﬂ BubFCTEEANRE ﬁgﬁﬁdrfg’t *hes ayyanqay E‘E{S‘Bﬂ FFPE'{'T{%‘"EUSQ%&!F JF Mase obese

gene i s ghehe | APRG s b ofi t | nd ener gy
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| eads to r bi d Otgésiéﬁi/% Hpvvev§§‘b the nost conmon .cases of human obesity
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correl at | . ' t e bese. i ndivjidual s have high
| evel s o %c\é%rﬂ% %}ggﬁln. (%Htlog (?g ?gg Il IEHC;LI?-PE'S&E)go%tclklgﬂ%gt\y@lnmteﬁ% obesity
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of leptin resistance is the inefficient transfer of leptin through the
bl ood brmimetisarather thannbeiag), leptin maimetieh Heneatthiscagsay it rmelisblatfoon of -

leptin was esi. ni ictant I.% {mre ffective in reducing adi pose tissue nmass of
rodents %% n@%ﬁ?}a}fﬂ%&"\ml ﬁl-i)ggef eral routes of leptin admnistration.

Leptin, the product of the obese gene is expressed in adipocytes and it regulates food

15 - intake and energy metabolism through its hypothalamic feéeptor OB-Rb. Lack of
leptin, as in the case of ob/ob mice or lack of OB-Rb, as in the case of db/db mice

" leads to morbid obesity. However, the most common cases (_)f human obesity are not -
associated with leptin deficiency. In fact, serum leptin correlates with body mass
index and therefore obese individuals have high levels of serum leptin. This

20  correlation led to the notion that obesity is associated with some form of leptin -
resistance. One possible mechanism of leptin resistance is the inefficient transfer of
leptin through the blood brain barricr. Indeed, intracerebroventricular administration

of leptin was signjﬁcantly more effective in reducing adipose tissue mass of rodents

as compared with peripheral routes of leptin administration.



25 7 WD 01127319 PCT/1LOQ 00621 Devel opnent of leptin-mnetic agents that
may crixss the blood brain barrier may solve the problemof leptin

r€si stance. Jgh1sBies purpose it is advantageous to screen pdIIRo0ERS
consi sting of |ow nol ecul ar weight agents in order to identify individual
agents that exhi bit leptin-mmetic activity. Such a screen requires a
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contacti ”9 a &ﬁ@ﬁlhﬁ‘c ddbeéet&%hhed)énlf%b'asé rﬁ?aﬁlﬁﬁls Stich Eé&ﬁ’is%é%ﬁmﬁ&@m%e' n
response to leptin and neasuring elther Ahg in the culture medium

cel  ul ar RNA @awicthekiefoye Angsifitable fohecxaemmgélﬂ)rams @bngistinglofgmillipnsoobdiéferent
Preferably aeukaryotle cel] or cell line, nore preferably a ma lian cell

or cell Iine Substanges) Sgvegal BovIgg; assyseWers flescri bHF @Wo?ree%irﬁﬁ‘l: ¢ for
differentiat elgptrﬂl rﬂ@?ef%%ﬁﬂ%fy #ea £ o leétgﬁfkﬁ %HIHH ecz%-g%ff 3{ gfﬁe ne

preadi pocyt es, hunan nes, row S
l'ine hM52012. acﬁvxty that will be easily amenable to automation.

Summary of the invention

The present invention thus provides a method determining the presence of leptin or a

leptin-mimetic agent comprising contacting a sample with a cell or cell line that
15  expresses Ang-2 in response to leptin and measuring either Ang-2 in the culture

medium, cellular RNA encoding Ang-2 or the activation of the Ang-2 promoter.

Preferably a eukaryotic cell or ccll line, more preferably a mammalian cell or cell line
is employed.

20
Suitable cell lines are for example differentiated murine adipocyte cell lines, e.g. Swiss
3713 F442A murine preadipocytes, or human cell lines, e.g. the human marrow stromal
cell line BMS2-12.



WO 01/ 27319 PCT/1L0O0/ 00621 I n accordance with the invention, Ang-2 is
measured in a conventional nmanner in the culture nmediumby an Enzyne .
Li nked | orbent Assay (ELISA) conprising nonoclQiahe q4pol ycl onal
ant i bodi es @ %ing 2. 5 Such an ELI SA can be adapted. for no emﬁscreenl ng
met hods, such as high throughput screening. The presence of Ang-2 RNA is -

determ ned incultured cells or cell lines by way of reverse-transcription
pol yner ad® ackandangecwith ﬂéf‘nm(VFéTu‘FEP?)ng' 1%1“’@6?#‘3@41%‘1 ®renvengiendrmanneg imghe vat i on

Const ruetSGrERHRT by 1AEVAR CKER RBRARAROREAL b CELISAI ROohRRIR g

pronot er mafstlcial ke@pél élBﬁaI'&ﬂbbdief.&SAﬁQ&? el enent, and a reporter gene
operatively linked to pronoter regron, preferably placed into an

appropriate vector, transfecti ng a host cell 15 that expresses Ang-2 in
response | ept her e i ncuhating wth a sanple and neasuring the
r epor Per %’5{‘? E "Sﬂb‘fé% ﬁ %Fae%g?ﬁl m PerRFaIng Wf’éh‘?dﬁvéﬁﬁli'oﬁ Aigho

provi des a@ﬁ.g&r cFRR% Sing a nucl eotide sequence encoding the Ang-2

pr onot er reg| oh cont al ﬁl ng a pronoter and at | east one |leptin response
elenment. 20 and a reporter gene operatively linked to the pronoter region.

Detai |l ed description of the invention According to the present invention,
met hods athe Bresencséings? RINAvistdetermined, in gltured gelinor erlt linpebyowy eff e

S B BB B RO G gl | 1

angi gpoi etin-2 gene in cultured adl pose cel l's. H gh throughput screening of
9 WO 01121319 PCTI1L00/ 00621
Activation of the ANG-2 promoter is detected in accordance with the invention by

constructing a construct comprising the Ang-2 promoter region containing a promoter
and at least one leptin response element, and a reporter gene operatively linked to the
promoter region, preferably placed into an appropriate vector, transfecting a host cell
15  that expresses Ang-2 in response to leptin therewith, incubating with a sample and

measuring the reporter gene expression in a conventional manner.

The invention also provides a vector comprising a nucleotide sequence encoding the
Ang-2 promoter region containing a promoter and at least one leptin response element,

20  and a reporter gene operatively linked to the promoter region.

Detailed description of the invention

According to the present invention, methods are disclosed for in vitro assays of

leptin. Such methods are suitable for high throughput screening of leptin-mimetic

[£%)
W

agents. It is disclosed that leptin specifically induces the expression of the

angiopoietin-2 gene in cultured adipose cells. High throughput screening of



leptin-mnmetic agents is achieved by neasuring the |evel of |eptin-induced
secreted angioporetin-2 by an Enzyne Linked | munosorbent Assay (ELI SA).

Alternati vel tin activity may be estimted by neasurj
activation ﬁo?’#ﬁgﬁngi opoietin-2 pronmoter, linked to a rggggfﬁenlr;bﬁ%%ne and

inserted into cultured adi pose cells. 5 According to the present invention,
met hods are disclosed for in vitro assays of leptin. Such nmethods are al so
sui t abl e f orlepiimmitetioagdntsiis schiewed by eagurigethe ilévehbfitxptin-indwed secréted
co-pending Israeli patent application No. 131739, fil n. Sept. .5, 1999
di scl oses t WSROt by ak EnrYRe J—ylkr:ﬁémmw%%ﬁ&#%&hﬁ%ﬂmawly,

angi opoi et i To [ -1 I 110, ' I@td Nz 2 1 s expbhessed
in cul ftur_egreélé'?pocy e‘sn_(&?rl#;%e 3%?&3’83‘!%5?‘%{‘%3% ﬁé}g}ﬁg&?fg%@né@wcg%?

Angi opoi et i Nprdmidyer, JikkRAitd airépor@f YerRQindrihisepted int6 cilngpeadipbse cellger ef ore one
may neasure leptin and leptin-mnetic activity by treating suitable
eukaryotic cells with various doses of leptin or leptin-mnetic agents and

measurind ei ther Angiopoietin-2 in the culture 15 nmedium cellul ar nmRNA
encodi ng Angi opoietin-2 or nmeasuring the activation of the Angiopoietin-2

promot er . SahSeink 45 e FAUNER LA FcdiBNk BE ARIoRA or U iEh askayBor whi ch

expresses angl opoeri n 'n response In treatne ener

preferred hOﬁFtimeISucwi kethods aaorienisaitably o thighe dihesughpiotsceeenigefadr abl y
manmmal i an  cell, and in a particul arli/ preferred enbodinents it is a
di f f er ent i atleptimpimetipagents- goegpending iisraghi pasent apphieationdio.dS1739,ifled o8 Swi ss

3T3 F442A | ne_pr | pogyt es en, H. nd. Kehi nde, 0., 1975, 15,
19). whi ch S¥BaR 19PRrEratien At S aper ol pirese Uy CRERNY A e
confl uenip CeidgSodofetifesligém SH%]@P@PB&QO!%&@NQ‘VAﬁéb ietif0VisNExpredsdn ih FBS)
for six days. "Another nost preferred cell line is the human rarrow stronal
cell line, hiviRraDadipduytds ietipr swene effleptirepd therinduspivo of angiopojetine? 25

i nduced to djfferentiate to aéii\})ocyt e,éTh_i)mas T., et al, 1999, .

Endocri nol og\fPdl@s very potent and very specific. herefore one may measure leptin and
leptin-mimetic activity by treating suitable eukaryotic cells with various doses of
leptin or leptin-mimetic agents and measuring either Angiopoietin-2 in the culture

15 medium, cellular mRNA encoding Angiopoietin-2 or measuring the activation of the
Angiopoietin-2 promoter. Said suitable mammalian cells may be any cell or cell line
which expresses angiopoetin-2 in rcsponse to leptin treatment. In general, a
preferred host cell will be a conveniently cultured eukaryotic, preferably mammalian
cell, and in a particularly preferred embodiments it is a differentiated mouse

20 adipocyte cell. A most preferred cell line is Swiss 3T3 F442A murine preadipocytes
(Green. H.. and Kehinde, O., 1975, Cell 5, 19), which are differentiated into mature
adipocytes by maintaining confluent cells in medium supplemented with 10% fetal
bovine serum (FBS) for six days. Another most preferred cell line is the human
marrow stromal cell line, hMS2-12, which expresses the leptin receptor and may be

25  induced to differentiate to adipocyte (Thomas T., et al, 1999, Endocrinology 140,

1630).
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1630). 10 WD 01/27319 PCT/1L00/ 00621 WMany avail abl e general nethods may be
adapted by the skilled artisan for the determ nation of Angiopoietin-2 in
t he cul ium cellular mMRNA encodi ng Angi opoi et { Qs r neasuring
the activa F@ﬁgof t he Angi opoietin-2 pronoter. In 5 onggg Qgpggnt of the
present invention an Enzyne Linked | munosorbent Assay (ELISA) is .
devel oped for the quantitative determ nation of nurine Angiopoietin-2. The
ELI SA requires to devel op a nouse nonocl onal antibody for the capture of
Angi opoietin-2 to the ELISA plate. The purified nonocl onal antibody is used

the. ol (VA myElle Hootdf e Rof i Wlartbd Bl 8 GAEA bRisngn e O
Angi opoi @irériirigatioh & hﬂgiopai&itiﬁﬂi in {iR Eilturé MddAltR] Edllutdr! mRIA Hcb@ingot i ced

that the Angiopoietin-2 used in the devel opnent of the antibodies should
be from Ahgiopeirtin-2percios sneasuring: theedativatiore ofi thedAhgiopoietin-2 promudterodn by

- copns O SR GRRRL Fdae PESENPECR o gR FRABIeLiked HRENDoRIREASSEY sanpl ¢ of
resp: AL flc PTG nked I S sanpl e ¢
the cul {GHOALY WHRIGRE b e Qlanfullt Bplins0h ot Mg BRGRID'S, e

cul t ur e Tl ELISA arefjiniess tor developda amslist rmoisdcionab dntibodyl fobAhp|capesse bifat wer e
pre-coated with said caéi\ur'e nmonocl onal anti.body specific for
Angi opoi AngigpoictirRdothe ERISA plate Theguritiedpaenaglonabantibody inpsadsas theshed, and

sai d pol | t jopal et n:-2 Ls added. The ELI.SA pl ates
are i ncu%%t gcggllf 8fqﬁé %‘q)ééu&sd%pg\gsﬁgg ?idngzaélrl#ee @ey%}énd%znt ' %%d@’.e %'8 rﬁgfat eis
adde. Tylipesmtant MipbFeloas] &tibo8Paf ranel IagﬁiﬁbtbAﬁgEib liabtdsPaninfa®ni ugat ed
to peroxidase or to al kaline phosphatase. The ELISA plates are incubated
for 1-16(elguingabbisihekiouldbe uen@ddgetcthbxﬁngdmowtmnz ufedan ghe develapnsanbst r at e.
of the antibodies should be from the same species as the cell line used for its
induction by leptin. For performance of the assay, cells that expréss Angiopoietin-2
in response to leptin treatnient are grown in e.g., 96 well plates. A sample of leptin
15  (positive control) or a pﬁtative leptin-mimetic agent is added to the culture and
incubation continues for 24-96 hours. Aliquots of the culture media are then
removed and transferred to ELISA plates that were pre-coated with said capture
monoclonal antibody speciﬁc for Angiopoietin-2. The ELISA plates are incubated
for 1-16 hours, washed,'an'd said polyclonal antibody to 'Angiopoietin-Z is added.
20  The ELISA plates are incubated for 1-16 hours, washed and an enzyme-antibody
conjugate is added. Typical conjugates are goat-anti rabbit immunoglobulin,
conjugated to peroxidase or lo alkaline phosphatase. The ELISA plates are

incubated for 1-16 hours, Was_hed and developed by addition of a suitable substrate.

Said ELISA is suitable for automated high throughput séreening‘

11



Said ELI SA is suitable for ‘aut omat ed hi gh throughput screening. 25 11 WO
01/ 27319 PCT11L00100621 I n anot her enbodi nent of the present inventidit;

arrgi opoi etin- is determined in said cultured cells ith
| eptin or | &%P@Rﬁmt ic agents. Specific nurine Angi opoi%@ﬂﬁm may
be determ ned by reverse-transcription polynerase chain reaction (RT-PCR).
H gh t hroughput RT-PCR may be devised, 5 e.g., by using specific "nolecul ar
beacons" ( Re&easmithefeembodimentiuoft shd | presens miventiint; USHiopoi¢las? aRNAI gl e
stranded ol i gonuc) egtj des_cont ai_ni ng both a . fluorescent ,dye and quencher

i

dye on t hei r determingd Jn gd) culteedeclls; treatgd with, legiin g5 gRlinsBIMGHC ageplssi gned

to include a LERPI (o) C I . t he
Angi opoi et i n-S Q%Méé @?@gﬁﬁ’éﬁeo [ éﬁ%ﬂ%ﬁé%mgggé gﬁé% %&g@@ﬁﬁrﬁﬁ%nde a
hai r pi n st empslyiégdse! dhafiOreabitin MEPOR)E High @gbdipub @ACPORI MayWe dsised, t 0
the PCR-anplified Angiopoietin-2 cDNA the fluorophore is quenched by the

3' quencher edye byi asingesppgifio dimdlegularn beanons’T (BRessaredn ceensticsir Hunksyileser |
if the PCR- | ifi gl.popoietin-2 c i dded, the conplenentary | oop
of the ol edbama,dIsAl CriRe.aE Shdls Sanded dleriTetes (aRBATEA b oduc,
as conpared | t | bsd FhGats: o $ ' ively.

conf ormat i onzﬁa %ﬁée@oﬁ?%eﬁﬁgﬁ c@%e‘?ﬁ g‘p’)ﬁ?tﬂ aﬁlc?’ rge;E lﬂdt§l h%piéﬁwfc]yuomescence
(Tyagi S., aotigifurteotifle B desibfiédio iNelude e haBpintleghsequétce4dmplémentagrtd themance

of the assay, cells that express, Angiopoietin-2 in response tq leptin 20
treat ment ar 8eHIEBEH of the Angiopoietied DN A dhe oligenyainatidefis alsn desigisdsia i ve

Con o) 8 Bt bt T A RS A RO,
i s extract edfd PORLdMpIERIdl Angiopoietin-2 ¢DNA, the fluorophore is quenched by the 3’
quencher dye via energy transfer and no fluorescence occurs. However, if the
PCR-amplified Angiopoietin-2 ¢cDNA is added, the complementary loop of the
molecular beacon forms a stronger bond with the target PCR product as compared
with the stem. This hybridization results in a conformational change forcing the
stern apart and resulting in fluorescence (Tyagi S., and Kumar F.R., 1996, Nature

Biotech., 16 49).

For performance of the assay, cells that express Angiopoietin-2 in response to leptin
20  treatment are grown in e.g., 96 well plates. A sample of leptin (positive control) or a
putative leptin-mimetic agent is added to the cﬁlture and incubation continues for
24-96 hours. The plates are washed and total RNA is extracted from the cell
monolayer. The RNA is reverse-transcribed using a random primer and the resulting

cDNA is subjected to quantitative PCR with specific murine Angiopoietin-2

(384
Uh

primers. The amount of the Angiopoietin-2 mRNA is reflected in the amount of the



nonol ayer. The RNA is reverse-transcribed using a random prinmer and the
resulting cDNA is subjected to quantitative PCR with spec¢ific marine

Angi opoi woiglyeR1€5 priners. The anount of the Angi opoi etpicmARooroBIA i S
reflected in the anount of the 12 WD 01/27319 PCT/ILOQ 00621 target PCR:
product, which is neasured with the aid of said nol ecul ar beacon. Al the

steps of ,thi say,are _suit.abl e for autgnmat.ed i t hr oughput scr.eeni ng.
o o b R R i B S e e B
pronot er thSsteps biRidldsédyaiie Siithbid foR 8btohlatd KIER HrbhgHPitskikediR@gns known in the
art. Said pronoter and a reporter gene are preferably joined in. tandem
into a replicable manmalian expression vector. However, there nmay be

i ntervi ew ng sequences present provided they do not interfere with the
functioning of the angiopoietin-2 pronoter. A reporter gene may be. any

ene, whi [ ' ' 0 [ : r .ot herw se
gl | ows f(}ﬁ%gg%{)g%?%r&d%gﬁ&(ﬁ‘% F Irlt\gﬂlsegﬁrhlﬂf)% %rnmgﬁﬁé A%‘Fgﬁ’g’ﬁglb%m&f({tgrgener ally
encodgs gs Riduiified dndadiontdefromOenoatit DNAYbafdhs kiowhan RS tart. Sald or only
is produced in small anounts by the host cell. Exanples of well known
report er pyemeter iandlauxéporien genengra aefctablygaingd in taademeintos @ r¢glichble gr een
fluorescent protein ég;g% | uci.terase (either bacterjal or firefly), and
ot her 15 EAm{PRUIET, KRS ¥esiph HAYEVeE hets, FRY R INSTYIRne, SeaRsneess ¢

al kal i ne ' ; £ g

enbodi nerﬁrmﬁﬁglltb? gﬁge@géﬁééggﬁggﬁggﬁg@hg e%fgbfxgirq élg ﬁlgﬁ@%nst ruct
conpri si n@ompterh& réparieypene may- e moogeaiee whichgerwodes 2 @eptide; Iwhicinisai ns a
pronoter and at | east one |leptin response elenent and b), the reporter
gene 18percasily dejectadn @ gothsrvise laywof@r cawgidsicction ofs transoriphiah| §F pl aced i n.

an-apor OB Afufol AF héHerdifncbiies o fiidif sk B i nafbrkiRPhcchld me Ha vector may

be any
cell or only is produced in small amounts by the host cell. Examples of well

known reporter genes inglude chloramphenicol acetyl transferase (CAT), green

fluorescent protein (GFP); luciferase - (either bacterial or firefly), and other
15 enzyme-based detectibn_ systems such as beta-galactosidase, alkaline

phosphatase, and the like. In a particularly preferred embodiment, luciferase is a . -

reporter gene.

The reporter gene construct comprising a) the Angiopoietin-2 promoter region,
20  which contains a promoter and at least one leptin response element and b), the
reporter gene operatively linked to the promoter region. It is preferably placed in.
an appropriate vector that is used to transfect a host cell. The vector may be any
known vector, including plasmids, cosmids and viral vectors that can function in
a chosen host cell. Such a vector forms yet another aspect of this invention. The

25  host cell may be any cell or cell line that expresses angiopoetin-2 in response to

13



known vector, including. plasmds, cosmds and viral vectors that can
function in a chosen host cell. Such a vector forns yet another aspect of

thfi's |nvent| f925 host cell may be any cell or cell C#W@B@
expr esses ang| opoe In-2 in response to 13 WO 01/27319 P 21

l eptin treatnment. Such a cell is stably or transiently transfected with
said reporter vector. In general, a preferred host cell will be a

conveni ent | y leptin weagaiente Sikely 9'9(:11 &, Stthjebetramﬂigntbﬁmfeicmd wich baid aeybrien
parti cul arly‘prefeﬁred e nts, it is ferentlated nouse adi pocyte

cell. A rmst 5FOFer® BFIE aSPTrI??‘FTéedI §‘°§W|°§ b/ A OB SOISRYY p PR ocy t gs
H. % |1 ,
ot ot o Zegﬂmggyt eg& i gq’l uen i) fﬂu@ﬁlﬁrﬂﬂ pfr&%ﬁgal ae

into mature y I’TB.I ntaining con t cel

suppl enent ed emiodindifs iteis @ diffevéntiated anouse (ddBscyfeocell. S&Xndiﬁpﬁeferléh tett
per f or mance of t he assa)i_ a cell or cell line that expresses angiopoetin-2
in respofse g isePyish 3t Be%@énmqugegqreﬂshgoca’fesm@m, § lapd tkehimdeedd.ed with

sai d reporter we and al.l owed to
i frerontt at 497k Gdhg W uhicfigs sitfrelaeH bl mEmEeind RS B pbhefves

| eptin-m net lc@nﬂﬂﬁﬂbelwm&détﬁdmt@p?ﬁ&enﬁﬂ'vt'xﬁ’f SO tal Bﬁﬂﬁé‘kérﬁfh @uy)ifgpes. The
| evel of the reporter gene product is 15 neasured in the well after 24-96
hr. In this &bs@ays. activation of the Angiopoetin-2 prompter is deterni ned
by neasuring the gene product of said reporter gene construct. Therefore,
the |l evel of the gene product corresponds to that of leptin or a :
|l eptin-mnetic activity. 20 This invention is further illustrated by the
fol |l ow ng exanpl es, which are not to be construed in any way as inposing

linitati o0s WFoepeifbeneeoRe thehaisenia cedlNod &gl BN HaREXpressks ahg'io;%&uﬁez gl early
understood that resort may be had to various other enbodi nen
response to leptin freatment is stably or transiently transfected with said reporter
vector. Said cell is grown in 96 well plates and allowed to differentiate. A sample
of leptin (positive control) or a putative leptin-mimetic agent is added to the
culture and incubation continues. The level of the reporter gene product is
15 measured in the well after 24-96 hr. In this assay, activation of the Angiopoetin-2
promoter is determined by measuring the gene product of said reporter gene
construct. Therefore, the level of the gene product corresponds to that of leptin or

a leptin-mimetic activity.

20 This invention is further illustrated by the following examples, which are not to be
construed in any way as imposing limitations upon the scope thereof. On the contrary,
it is 10 be clearly understood that resort may be had to various other embodiments,
modifications, and equivalents thereof which, after reading the description herein, may

suggest themselves to those skilled in the art without departing from the spirit of the

I
h

present invention and/or the scope of the appended claims.
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nodi fications, and equival ents thereof which, after reading the description
herein, may suggest thenselves to those skilled in the art without

depart i ngofgi@yé he spirit of the 25 present invention P%‘iﬁﬂﬁnﬂ&ﬁ'e scope of
t he appended clains. 14 WD 01/27319 PCT/I1AQ 00621 Exanples Exanple 1 : -
Assay of leptin and leptin-m netic agents by ELISA of Angi opoi etin-2 i
Murine Sw ss 3T3 F442A cells are grown and differentiated in 96 well

plates. A 5 sanple of leptin (positive control) or a putative

|l eptin-mnetic agent is added to the culture to a final concentration of 1
m crogr amyample¢l i ncubation continues for 24 hours. Aliquots of the

| eptin-induced or |eptin-mnetic-induced culture nedia are then renoved
and transferred to ELI SA plates pre-coated with a capture nonocl onal

ant i body Exsampleilc Assay efleprie and leptiponimstic-agentyviby ELIS Acof Angiopsiei>nat ech or
Maxi sorb, 10 by Nunc) are coated with anti-nouse Angi opoietin-2 nonocl onal

ti bod A wd t itjc flui
hninog] METH SiSeers RUBACGR a4 RRORE Y afferdified fn. 26, EN nies. A
plpits o T | ) o
ol ut on FmpRe o RpApGiyc BG4 Bubield |1 MIRPKS ferl ie bfetBe |
| ept i n- miculserecto; . finekconscentration of dli micaogramfmh and: inonbatiam dontirares ffer péd t o

ELI SA 15,pl at %\m{lloof icrolite /v&ll f.or 4 hrs at 37C. The plates are then
washed 3 PPReATighoR of Biedepuprinused gr IepliBrmimeticondunsy culsresnediisge e

addi tion ' For S\e [ et d.N efl X ,

m croli téﬁl%elialb)%é o@%ﬂep{gﬁg@ F%%‘%aﬂa%ﬁ ‘]\?&‘-’ﬁfeghﬁ"l"‘g]t Slcfém‘?‘hrggj%&%?%aé are
washed 3 antibwdy specifia foomprigaAmgidpoimint2. Viidretitabplates Dy afEeafbsRaxReANXi dase

(HRP Jaﬁk n gabs, 1:10, 000, 100 microliter/well) was added for 2 hrs at
20 r&%m 3?&*@5&0 fxFr Goategyuthanti-mouse Angiopeisting mopealopa antihedy:(sernm free

devel Opegﬁg‘?{ddﬁﬁ ﬁlqg'%%ég?géé?ﬁc AL ﬁrﬁnﬁf&gﬁ‘é’ﬂgli%n@e%ia P R Gl-‘hseupljlfat%g] e

acid, Si
are washed with PBS containing BSA (0.5%) and Tween 20 (0.05%) and blocked in

the same solution for at least 2 hrs. at 37°C. Aliquots of the leptin-induced or )
leptin-mimetic-induced culture média are then remove.d and transferred to ELISA

15  plates (100 microliter/well) for 4 hrs at 37°C. The plates are then washed 3 tirhes with
PBS containing Tween 20 (0.05%) follbwed by the a.d.d'ition of rabbi.t anti-mouse
Angiopoietin-2 serum (1:1000, 100 microliter/well) for further incubation oVemight at
4°C. The plates are washed 3 timcs and a conjugate of goat-anti-rabbit horseradish
peroxidase (HRP, Jackson Labs, 1:10,000, 100 microliter/well) was added for 2 hrs at

20 room temperature. The plates are washed 4 times and the color is developed by ABTS
(2,2"-azino-bis (3-ethylbenzthiazoline-6-sulfonic acid, Sigma) with HoO7 as a

substrate. The plates are read by an automatic ELISA re_adér.

15



substrate. The plates are read by an automatic ELI SA reader. 15 z WO

01/ 27319 PCT/1L00/00621 Exanple 2: Assay of leptin and leptin-mnetic
agents by RT-P )f Angi opoietin-2 Mirine Sw ss 3T3 F442 e grown
and differ eﬁY‘?&ﬁgﬁéi n 96 well plates. Cells are maintai n?g%g*‘doﬁno@v{ser um
(Q0.5%9 for 16 hrs prior to stinulation wwth leptin. Leptin (1 mcrogramm
(positive control) or a putative leptin-mnetic agent is added to the 5
culture and Exampdd2 oAssayrdfileptmant] deptiddmimeticsageisbyR BPER off Angivpointn-2and
total RNAis isolated with the TRI reagent kit (Ml ecular Research Center

Inc.). Rever .transcripti Is,.carried out, in.20 mgroljter volu si ng
RNase H 1 ovbRuine $isns ¥ FHR2a SolE atrepim i FiferenBied 1840 WEAJRE GFilE g
(N)6 random pg. aifedew ' ) : o : ’ | t of
the reverse ?{éaﬂr@%trl pti orllg?g&g%@@ ?%Slt?s}égg 185 %p%@@ﬁ‘ﬁ’g&mé% L%ﬁ}’

pol ynmer ase ( Newtifroglagiig] Byasitivesgonarol) drReputstivesiepdnehimetic agentds pddedetosthe
MuAngi opoi etin-2 nMRNA, AF4326.9gb ro, nucleotides 637-657 and 1147-1167,
respect i v&| yculiuie apdincplbation; @ﬁgn%ﬂSJOI & howrat Eie plates aee draiged ead todal RNAs pCR

5L A T Moo A8 i Al
o e oL BT AGAEIE GIRIES Sy W, BB oty

Accessi on NoyraAfchpha2 gSauisértie ITMGIBCOIBRE! @IBAD GRS NLE (NI raridofil phifaer
Fl uorescent sanple represent those cultures that responded to | eptin by
expressing @Ngvdaglaid BiolabsRWS AR Aliguan{l emitrolitésy ay thé rbeqrte mransudiption

leptin-mnetic agents by a reporter vector. .
10 product is used for PCR with VENT DNA polymerase (New England Biolabs) and the

sense and antisense primers: muAngiopoietin-2 mRNA, AF4326.gb_ro, nucleotides

637-657 and 1147-1167, respectively. The PCR reactions are terminated before
saturation. The PCR products are isolated, bought to 1 M NaCl denatured at 72°C and

allowed to hybridize at 52°C to a molecular beacon whose structure is:
15 5’ thodamine-GCTGAG-CTGGAGAAGAAGCTGGTGACA-CTCAGC-3’-dabceyl.

The loop corresponds to nucleotides 898-918 of murine angiopoietin-2 mRNA,
Genebank Accession No. AF004326 and the Tm of the stem-loop-structure is 61.6°C.
Fluorescent sample represent those cultures that responded to leptin by expressing

angiopoietin-2 mRNA.
20
Example 3 : Assay of leptin and leptin-mimetic agents by a reporter vector.

Murine Swiss 3T3 F442A pre-adipocytes are stably transfected with a reporter vector
consisting of the entire promoter region of murine Angiopoietin-2 in front of a Green

Fluorescent Protein (GFP) Gene. The cells are grown in 96 well plates and allowed to

16



Mirine Sw ss 3T3 F442A pre-adi pocytes are stably transtected with a
reporter vector consisting of the entire pronoter region of murine

Angi opoi ¥0IMH2B19 n front of a Green Fluorescent Protei RCTEEOP0@2Ene. The °
cells are grown in 96 well|l plates and allowed to 16 WD 01/27319 :
PCT/ 1 L0/ 00621 differentiate. A sanple of leptin (positive control) or a:s
put ative LR n
Cont i nues FRsna: ARanpleAG Gros e THuk ) bF R pltti I bl b} B
cul ture vaddedxpahecultard epd iincubatiow contimpdsi Appearhte ofg@eén fluokseeilee 4
Assay of leptin and leptin-mnetic agents by a reporter vector. Human

hVB2- 12 éﬂﬁhﬁ?‘ﬁﬁ%i that t%lczfelo 1 sultyneavas gxposadin I1§Pt’cﬂr<8.'r1§ pdentiymimetic agendpor t er
vector consisting of the entire pronoter region of hunman Angi opoietin-2 in
front of a G een Fluorescent Protein (G-P) Gene. The cells are grown in 96
well plates and allowed to differentiate. A sanple of leptin (positive
control) or a putative leptin-mnetic agent is 10 added to the culture and
i ncub&t i dixanopleidrruassay Ableptin and éeptin-myineatic dgents by areparter vientbrcat es t hat t he
cell culture was exposed to leptin or to a |leptin- rrimstic agent. 17 WO

CF! Beo b PP Sl Binghie o o BN A BBt S
a cell orcoﬁﬁktlmg bi'hetdnite FrOpicESesi oﬁr&‘&m ¥ %ﬁp@@ﬁﬁ’-zt @hﬁ&ﬁgﬁ )

measuring either Ang-2 in the culTure ne enco |nng
Ang- 2 or Rliheresceni Pootéin (GBP) Gene. N’ig:r@llplamgltom in26 welhpldiexdamicalivwbidtg t o
claimlgjrelnaneukayotlccg cell line is enployed. 3. A nethod
accor di nd'HereBiiaiF it Sampleredileptih, Oé'ﬁ'warc%tf‘?‘& OF & pptagive Watin mirsatic agentg

MR} Ndded to the culture and incubation continues. Appearance of green fluorescence

indicates that the cell culture was exposed to léptin or to a leptin-mimetic agent.

17



4. A nmethod according to claim3, wherein the cell line is selected from
differentiated nurine adipocyte cell lines. 15 5. A nethod according to
¢l ai m 4, phe cell line is Swiss 3T3 F442A nurine pcpifRmdeRPCYt €S. 6.
A et hod accorg‘ ng to claim3 wherein the cell line is selected from hunman
cell lines. 20 7. A nethod according to claim®6 wherien the cell line is
the human marrow stromal cell line hMs2-12. 8. A nethod according to any
one of the preceding clains wherein Ang-2 is neasured 25 in a conventional
manner in tm&u: re medi um by an i mmunoassay. 18 11111,1111111111, 111,

LA o o e BT RASEASR Ty MR g

nmanner in tasngrising! contaBigl i Shplé vﬁﬂmn&u_bﬂl@en litd D CsXpSeBEdIC Alng ﬁzss:ay
(ELI SA) conprising nonocl onal and polyclonal antibodies to Ang-2. 10. A

met hod accoredponge tto leptiai and Beasuriog e&hapAang mrthh icyhuretmediyimp gelhgar BN:ﬁ ng.
11. A nethod aggcordin one cl ai to 7, wherein presence of
Ang- 2 RNA P@Ogglge‘}l}ﬁ-ggﬂ&eﬁc Yﬂtmrogah%w PG?mE‘ﬁTI lines by way of
reverse-transcription polynmerase 10 chain reaction (RT-PCR) in a

conventional manner. 12. A nethod according to any one of clains | to 7

wher ei n act 2 vanietivddccoidingAogiaim lowhéreinein dukayetiecélbck del lreris bimphilyedig a
vector conprising the Ang-2 pronoter region

3. A method according to claim 2 wherein the eukaryotic cell or cell line is

10 mammalian.

4. A method according to claim 3, wherein the cell line is selected from differentiated

murine adipocyte cell lines.

15 5. A method according to claim 4, wherein the cell line is Swiss 3T3 F442A murine

preadipocytes.

6. A method according to claim 3 wherein the cell line is selected from human cell
lines.

20
7. A method according to claim 6 wherien the cell line is the human marrow stromal
cell line hMS2-12.

8. A method according to any one of the preceding claims wherein Ang-2 is measured

25  inaconventional manner in the culture medium by an immunoassay.

IR



containing a pronoter and at |east one leptin response £l ement, and a
reporter gene 15 operatively |linked to the pronoter region, transfecting a
host cel | wblegt73expresses Ang-2 in response to |eptin tipeTansoods21i ncubating:
with a sanple and neasuring the reporter gene expression in a conventiondl
manner. 13. A vector conprising a nucl eotide sequence encodi ng the Ang-2

Gl amont . siidh oA 89, e b B ELediil o Bl SBleif Ahgr R b LRl

14. An as Sﬁy aki donléritional I afierouh tiee éﬁt&?@dnﬁdﬁﬂi dbﬁgaﬁoﬁﬁﬂym@n‘tlﬂicdt he
preceding clains. 11 1111111 1111111111111 I (I
CL 19 Immunoabsorbent Assay (ELISA) comprising monoclonal and polyclonal antlbodles to

Ang-2.
10. A method according to claims 8 or 9 . adapted for high throughput screening.

11. A method according to any one of claims 1 to 7, wherein presence of Ang-2 RNA '
is determined in cultured cells or cell lines by way of reverse-transcription polymerase

10 chain reaction (RT-PCR) in a conventional manner.

12. A method according to any one of claims 1 to 7 wherein activation of the Ang-2
promoter is detected by constructing a vector comprising the Ang-2 promoter region
containing a promoter and at least one leptin response element, and a reporter gene
15  operatively linked to the promoter region, transfecting a host cell that expresses Ang-2
in response to leptin therewith, incubating with a sample and measuring the reporter

gene expression in a conventional manner.

13. A vector comprising a nucleotide sequence encoding the Ang-2 promoter region
20 containing a promoter and at least one leptin response element, and a reporter genc

operatively linked to the promoter region.

14. An assay kit for carrying out the method according to any one of the preceding

claims.

-
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