22 OCT 2003 5 LEPTIN ASSAY Field of the invention This present invention
relates to assay systens for neasuring leptin activity. Mire specifically
the invention relates to in vitro assays for leptin or for age?§0tc

mmc 10 the biological activity of leptin (hereinafter: leptinmnetl
agents). The assay is suitable for use in e.g. high throughput screening
of libraries of nolecules. Background of the invention OQobesity, defined as
an excess of body fat relative to | ean body mass, is associated 15 with

i nportant psychol ogi cal and nedical norbidities, the latter including

hypertensi on, elevated blood |ipids, and Type Il or non-insulin-dependent
di abetes nellitus (NIDDM. There are 6-10 mllion individuals wth N DDM
inthe US., including 18% of the popul ation of 65 years of age (Kanel,

HK, et al, Cdin. Geriatr. ~Med., 1999, 15, 265). Approxi mately 45 % of

mal es and 70% of females with 20 NI DDM are obese, and their diabetes is
substantially inproved or elimnated by weight reduction (Harris 1991,

D abetes Care, 14, 639). 1 220CT2 Leptin, the product of the obese gene
(Zhang. Y.. et al. 1994, Nature 372, 425) functions as a peripheral signal

to thedSbrain that regul ates food |q%pf S Rergy nmetabolism Leptinis

t hought to exert its action in the ot halanus through its receptor, OB-R
(Tartaglia, L. A, et al, 1995, Cell 83 1263). Rodents with nutations 5

t hat prevent normal expression of either leptin or full-length OB-R are
profoundly obese, diabetic, and have a reduced netabolic rate (Col eman, D.
L. 1978, gq%aqSﬂglogla 14, 141) However, human obesity does not appear to

be associ e invention
This present invention relates to assay systems for measuring leptin activity. More
specifically the invention relates to in vitro assays for leptin or for agents that mimic
10 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 1II or non-insulin-dependent diabetes
mellitus (NIDDM). There are 6-10 million individuals with NIDDM in the uU.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 NIDDM are 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,
D abetes 19, 992). Although 10 mce with a nmutant obese gene can? ?EUDT 2003
returned to normal weight by adm nistration of reconbinant | ept ,
(Pel l eynounter, M et al. 1995, Science 269, 540; Hal aas, . et
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Obese humans, therefore, appear to be "leptin resistant” (Mffei. , et

al, 1995, rebaptor OB (Tdrtadlibdb, AF) ¢tedl, 1905, Eell&8EI1Ga). Rodehts Wlth]f@@tmlonsl\lat ure
Bi ot ech. 15, 20; Canpfield, L. A, et al, 1996, Horn. Metab. Res. 28, 619)
in that thhepredennhoorngdmupatssicn of gither ptimensiutlaleagi OB- Rh@‘ﬁrprgécmmﬂ}{ eptin
| evel s, 20 perhaps because of defective tran port of Ieptln g
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four - nel 1 24 onagPE By S h%ﬁ%ﬁégsﬁgﬁé%é%amiﬁ@eﬁ e Y aenact vl y
(TartaglipCily, Iﬁ‘veste% A98610Fnsidied, IR 83, e1363:998RDeibetds 19,81929] Alth

FEBS Lett. 373, 13). OB-Ris nost closely relat ed to the gp130 si gha
trangducimée wihepinatant ldtsd sermectary bt eetubyedcyot mmmyvesghhb)aadrmmmrhwm n- 6

and CNTF, whose 2 2 OCT 2003 Kishinoto, T.. 1992, signaling pathways have
been i nt ecpfgneaen‘r@uarlmdhmm (Betleymeuntr, I\/byA 2ebal. 1993 Science 269, 540; Halaas,

J. L., et al, 1995, Science 269, 543; Campfield, L. A., et al, Science 269, 546), it
seems unlikely that this approach will succeed in obese humans because their serum
leptin levels are chronically elevated (Maffei, 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, J. S. & Elmquist, 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 commensurate 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
25 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 gp130 signal transducing

receptor that is activated by cytokines such as Interleukin-6 and CNTF, whose
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Sci ence 258, 593; Stahl, N & Yancopoulos, G D. 1994, J. Neurobi ol ogy,
1454). Leptin receptors are translated as several alternatively spliced
products with different cytoplasm c domains (Tartaglia, L. A, \
1995, Cell 83, 1263; Lee, 5 G H. et al, 1996, Nature 379, 632; Chen, H.,
et al. 1996, Cell 84, 491; Offl,. 6;7 Nat ure Megh 2.
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leptin’s actions (Lee, G.-H., et al, 1996, Nature 379, 632; Chen, H., et al, 1996, Cell
84, 491).

15

The discovery of new biologically active molecules. which are used as drugs for the
treatment of life-threatening 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

steroids has involved work with the steroid nucleus. As a result, the discovery of
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new functional molecules, being ad hoc in nature and relying predominantly on
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new functional nolecules. being ad hoc in nature and relying predom nantly
on 220CT2C3 serendipity, has been an extrenely tine-consum ng, |aborious,
unpredi ctable, and costly enterprise. Mdern theories of'biorgqjgﬁkzun
activity state that biological activities, and therefore 5 physiological
states, are the results of nol ecular recognition events. For exanpl e,

nucl eot i des - fo  pal S ,S0 ORLRIER y
singIe-st%gﬁgggn%bﬁgig%gg5&3%?%%&%%?ﬂ§§§§ﬁ%ﬁﬁgci#5 otuﬁégﬂgr tr?%%é?w%lical
structure&B#ghgﬁaEgggar to be involved in regulation of gene expression. In
anot her exanpl e, biologically active nolecule, referred to as a |igand,
bi nds with another nolecule, 10 usually a macronolecule referred to as

| i gand- acceptor (e.g. a receptor or an enzyne), and this binding elicits a
chain of nol ecular events which ultimately gives rise to a physiologica

state. e.g. normal cell growth and differentiation, abnormal cell growth
| eadi ng tMlodartihrogieneditologicsddchridy state thasduplagicsh activities, and therefore

- i | se- ti tion, .__The.bi ndi bet | j d
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agent s m%iﬁ@legﬂpanﬁgd g&?@gc&@s h(rSﬁaize?%sflhﬁ»@aﬁeéodH?é'-%ﬁ/ﬁ?plluht%ligél%mé%ﬁs of

forms of Tigands o ogl cal receptors, "enzynmes, or relate

macr ool et @spedtibde MVl dStACKe chiGRAASE ?m etprbgiohagsindihereexanggona ze)
or suppress (1.e., antagonize) the activity elicited by the acceptor or
recept or . bibhezicallyseainer snoddcusesabfaesi teabd e ligapandsmdsawithradithéramaldeylehbeen
carried out either by random screening of nolecul es (produced through
chenilfal wsymilliesi maonomaetue egferred to as ligand-acceptor (e.g. a receptor or an

enzyme), and this binding elicits a chain of molecular events which ultimately gives
risé 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 ligands and either boost (i.e., agonize)
or suppress (i.e., 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
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from natural sources, for example, see K. Nakanishi, Acta Pharm. Nord., 1992, 4,



25 fromnatural sources, for exanple, see K Nakanishi, Acta Pharm Nord..
1992, 4, 4 2 2 OCT 2003 319-328.). or by using so-called "rational"
approach involving identification of |ead-structure, usually thepgtopTchosse
of the native ligand. and optim zation of its properties through numerous
cycles of structural redesign and biological testing (for exanple see
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screening of random osen conpounds, a hybrid approach to drug

di scover yr @;@eﬁnémﬁauw nugres ged oy ghythenhasadesigntdnd biskgidal catinigr@sor i al
chem stry to construct huge |libraries of randoniy-built chenical
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(Brenner, S. & Lerner, R A_ Proc. Natl. Acad. Sci. USA 1992, 89, 5381).
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requires a cg}st effecti ve bi ol ogbcal assay,,t hat 0 aut omati on.
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Yet, sonme sinpler assay systens were described For exanple, the finding

that the [{peaged Of MagtofdBy Buﬂ@rth@mr@ltitﬁlcﬁmgeWﬁﬁ:hYK?éQsm(e'Eaed afok i specific A,
et al, (1995) Cell 83, 1263), which is a motif that specifies STAT3 20

activati dioloStcah hetinities. e(tBraxlmer( $985) erBer. e 267, Nﬁﬂ49x)cadr&¢ls &HA HE92,

possibility that STAT3 is critical for mediatin eptl n responses. Recent

resul ts Bk PBY1} Wty STATS o §ucla@pgeétbé@r1%o@%ramﬁioguy tyile ghemiqad SEERiUres di |
N., et al, (1996) Pr Acad. Sci USA 9 6231; Baumann. H., et al,
(1996) p,rgq:uquqaﬁ gcost g%(gtwghologg agsay g@-ygls amenable to automation.

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, (1995) Cell 83, 1263), which is a motif that specifies STAT3
20  activation (Stahl, N., et al, (1995) Science 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. 1., 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 a mutant YXXQ motif (Baumann, H., et al,



Rosenblum C. I., et al, (1996) Endocrinol ogy 137, 5178) and in vivo
(Vaisse, C., et 25 al, (1996) Nature Gen. 14, 95) by the I ong fog?%R
and not by a truncated OB-R or the long formof OB-R with a nutant

notif (Baumann, H., et al, 5 220CT20M (1996) Proc. Natl. Acad. Sci. USA 93,
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Therefore, activation of STAT3 can not be used as a specific narker of

| eptin agtiyittwatedP®l apaly cahéromoVBsRdd3BA diyakimsesintheling ello6, {CNINA,
cassette termed "leptin 10 response elenment”. Attachnent of this DNA
casseft e ih@rirpn oatpher asdichetas groevth hiioindome idhasanproont ecytakiges abort er
gene such as luciferase will provide a suitable reporter vector. Cells
expr essi MPlYprptidsdormopes dftese loop-arb vaiien of andfleceanot i wsadms & &ssHiGer
vector. Such ce{r S are proposed as tools for assay in vitro of leptin.
However, 'BEESF 8 l?é’“f‘c?cp%‘ltyappl i cati on W9740380 the proposed "leptin
response 15 elenent” is identical with the "gamma activati on sequence", a
wel | -known el enent that is activated by many ot her cytokines. and
particularly interferon gamma, interferon alpha and interferon beta.
Therefore, assays based on the gamma activation sequence will not be able

to di scripinaipplibgieamObends s AistRises the k¥ idfya Dl @isgette termed “leptin
interferon-mmetic activity. 20 Still another in vitro assay is based on a
chi meoi c regmept aglementsi sAttauhnodnt tdfethis DNA cassette to a promoter such as the
thymidine kinase promoter and a reporter gene such as luciferase will provide a
sujtable 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



extracel lular domain of OB-R fused to a transnenbrane domai n and an
intracellular domain of a reporter receptor such as the IL-3 receptor. It
is shown that |L-3-dependent cells expressing said chineric receptoeT Zm
be used for neasuring 25 leptin, which pronotes cell proliferation. Thus,
upon exposure to leptin, said cells 6 220CT20 wi Il proliferate and their
prol i f er atil oprJFyrakee afl@tiBEiriprelfdati M mast bé rietgminiedly MAJosaitiag icerbyof

radi ol abel | ed thym di ne (Verpl oegen SA, et al, 1997, FEBS Lett. 405, 237).
Thi s assagcapstationi of reliolabtlésd thymidings€Y erpldagennbdiseir ilnd 99@ptEB ahdtti s
anmenabl e to hi gh throughput screening. However, nplecul es selected by this
high 5 tw@éu@fr%mﬂb@r@@ﬁy HySIBEs ed T biei & 1asesInky Retsupag eptinnand et c
at all. It was  shown for instance that _a true insulin mnetic ent, found
by a hi gHMaReBligpOIED SEPURIPUE SEoBYS TGVSITT AP R BHECES (DplEamey
domain of, the insulin.receptor Zh B t.al. )9, . SCi ence 2 74).
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such as Ld | ept:b o Ls i i ddoni Wk t
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mmetic rsatdRar adthasy hefertinepivith tHemeyioplashgincéorhhins ofsBayinkslimatcembi abl e
for screening of l'eptin-mnmetic agents. Leptin, the product of the obese
gene is €XpaesSedet 4, a6DpoSsites 28l 9714)r ehatedbes thaods aTiski thaakelendeener gy
met abol i sm t hrough its hypothal ami c receptor OB-Rb. Lack of leptin, as in

t he case sefectsisl ybchirgsicorctpiok swich@BSRs, leainilh-3 Reeeptoschanebyvdbiniraet
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Leptin, the product of the obese gene is expressed in adipocytes and it regulates food
15  intake and energy metabolism through its hypothalamic receptor 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 of 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 obésity is associated with some form of leptin
resistance. One possible mechanism of leptin resistance is the inefficient transfer of
leptin through the blood brain barrier. Indeed, intracerebroventricular administration
of leptin was significantly more effective in reducing adipose tissue mass of rodents

as compared with peripheral routes of leptin administration.



resi stance. One possible nechanismof |eptin resistance is the inefficient
transfer of leptin through the blood brain barrier. Indeed,

i ntracerebroventricular admnistration of leptin was significant Y 0% Am
effective in reducing adi pose tissue mass of rodents as conpared with
peri pheral routes of leptin admnistration. 25 7 220CT20 Devel opnent of
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pr obl em o I'n resi anc ur pose | I's advant ageous to screen
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requires JgoratiePlendiehd o pewi blechi@assialit agedteph igrdactd Wenyify SedibRlual as
descri bed above, the biological activity of leptin could be deternined
only by ampzays that anihill deptBuchimasisaggivarye Sushbersoree regyuires hesehpleeambt
suitable for screening libraries consisting of millions of different.
subst anceeci@ipassay ©fVentinoadBaRy SOVRY, @s dissaihaseabaya: therglogical getvity

ey Sy
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nmet hod det er mning e presence o tinor a epfin-m neti c agent

conpri si ng,eRRLACIINGrA SANRIS MMdE BekelbsPibe@ehit tHehearkhRdt sperifidFor
culture 15 expresses Ang-2 in response to |eptin and neasuring either Ant

> medi unepgel TidraforBNAeenBodheg] Angstzbivh 4 Biengle tandapeoificodssahef Aapgins
pronmoter. Preferably a eukaryotic cell or cell line, nore preferably a
mamreDi arectiefity that wgl be tasily amenabigplooatgdmation.

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 cell line, more preferably a mammalian cell or cell line

1s employed.

Suitable cell lines are for example differentiated murine adipocyte cell lines, e.g. Swiss
3T3 F442A murine preadipocytes, or human cell lines, e.g. the human marrow stromal

cell line hMS2-12.



20 Suitable cell lines are for exanple differentiated nurine adi pocyte cell
lines, e.g. Swiss 3T3 F442A nurine preadi pocytes, or human cell |ines
e.g. the human marrow stronmal cell line hMs2-12. 8 '22CCT i | @ 2065 M8nce
with the invention, Ang-2 is neasured in a conventional manner in the
cul ture nedium by an Enzyne Linked | mmunoabsorbent Assay (ELI SA) conpri sing

monocl ongl, a%ﬁggg?ll:é’ i BHe AVLHRAHI 250D s ARGsAredinSM ebnhtibhhShaaaer ethe

adapted for rn screeni ng met Rods, such as high throughput screening.

The present&r®incman2)RNA Hrgy Bt einked dehrh inGablsbibead Asedyl §EIOISAEEdMbiineg by
way of reverse-transcriptionh polyrnerase chain reaction (RT-PCR) in a

convent i qnahodtendiaind plydotdlaatibodiesto tAne-ANG- 2 pronoter is detected in
accordance with the invention by constructing a construct conprising the
Ang-2 pronoter region containing a pronoter and at |east one leptin
response elenent, and a reporter gene operatively linked to the, pro er
regi on, prushemabBLIpRacen Pataslanirtadpr dg’PP%‘t“e Sgectde, f‘%ﬁiﬁ%‘g%»e%‘{‘i%g‘sa st
cell 15 tﬁgit %Xﬁresses Ang-2 in response to leptin therewith, incubating
with a sdffiERAESCTHEHE8Er i ng the reporter gene expression in a conventional
manner. The invention also provides a vector conprising a nucl eotide
sequence encoding the Ang-2 pronoter region containing a pronoter and at

| east onerj&ptdstnéesP AL FULRENL detedRindBdnaculeped tells genell dpesaty welyyof
| inked to the pronoter region. Detail ed description of the invention

Accor di ngeterstheagegseo polyvenisearhainedabtds (RTePAR$ o1 @sery dndionphmanielo
assays of
10

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

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

10
wh

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



| eptin. Such nmethods are suitable for high throughput screening of
leptin-mnmetic 25 agents. It is disclosed that |eptin specifically induces
the expression of the angiopoietin-2 Gene in cultured adi pose22d0Ts200¥ gh
t hr oughput screening of 9 1 2 O CT 2003 leptin-mnetic agents is achieved
by measuring the | evel of leptin-induced secreted angiopoietin-2 by an

E Li nk ] t : ti A I hvit
Crevte LR Lo e ey LESSh i ernet i Bhy b agneiavi

promoter, ;/diBksehih o B BEPRELRE [98R&I ARfhuUNBSSIbEROALMFLUSIYT AtteatiiROEL
cells. 5 Actording to the present invention, nethods are disclosed for in

Vitro asspytinaictivitgphay beSscmaned bodseanengl tho ativhad effthe ahggpotemeighput
screening of leptin-mnetic agents. A co-pending Israeli patent

appl i cat i proniaer, 1i8k#8 9% afrepater@ene Segtnsebied ig@cwiused adipesa erlls. | eptin
specifically induces the expression of the 10 angi opoietin-2 gene in

cul tured adi pocytes. No Angiopoietin-2 is expressed in cultured adipocytes
in the absence of leptin and the induction of Angiopoietin-2 by leptinis
very potent and very specific. Therefore one may neasure |eptin and

doses of APRHEITE bt T brteh a0, b ER A NEELRY o GV By BET O
doses of "FEMHF O e a Hep ==
angi opol P2 SRt aBelig oo s U R ot bR RNSEREr I, Shoter.

Sai d sui t pblig-RMTR] hgdhts eA lco-pamdile]saanli peleht @ppleitionINee] 3 MBOC filekpr esses
angi opoetin-2 in response to leptin treatnent. I'n general, a preferred

host cel | Sajtl 15,b89%0 adisnlesdsertidtylepunt spendfieaikarigdtdes, ther ekpreabiby ofirthel i an
cell, and in a particularly preferred enbodinents it is a differentiated
mouse 020 adiippayptie-2ceehe i polsuregr adippedes. cBlol ArigiepQistimri &s e3MPssesh om
murine prgualgdrgc(l)%%}p%%ytes in the absence of leptin and the induction of Angiopoietin-2 by
leptin is very potent and very specific. Therefore 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 response 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 3, 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).

10



(Geen, H, and Kehinde. 0., 1975, Cell 5, 19), which are differentiated
into mature adi pocytes by maintaining confluent cells in nmedium

suppl emented with 10% fetal bovine serum (FBS) for six days. Another nost
preferred cell line is the human narrow stromal cell |ine, hM®2 027 283 ch
expresses the leptin receptor and may be 25 induced to differentiate to
adi pocyte (Thomas T., et al, 1999, Endocrinology 140, 1630). 10 220CT2003
Many avai |l abl e general nethods may be adapted by the skilled artisan for
the determ nation of Angiopoietin-2 in the culture nmedium cellular nRNA

encodi ng /Angi Anet, e Géger?]:] 172@?}50({55 rg@%&a??eod?%%t\ﬁ%t LaANe@ arkifh for the

Angi opoi eti n?2 pronot &r. one enbodi nen e present Invention an

Enzyne Lidte&ehihaid @30k BEBhoifEEaY in (F-LSMird medane! enRdaf MRMACencoding
guantitative determ nation of murine Angiopoietin-2. The ELISA requires to

devel op aAnpiepeieninrd ok donincamirniiodye boivdtive chfiteuAagwpoiching? pponetdrni? t o
the ELI SA plate. The purified nonoclonal antibody is used as the first
coat of tdne EhbSANpInaé therpresertrinyeniceipaaazymne e¢ ImmpmasheealAsste 10

supernat ant . A _pol ycl onal _antibody is. raised agai nst. Angiopoietin-2 in a
host ani riel ISéé.la.d?éVi:lﬁp?%%r. the. quantiéaiin GEIERNBHPE & THARS prigiopotetin-2!

Rost anima™” e | 58 e |
t Rgl ggﬁ% et'eg ,El% !Siggeolunﬁgg Bglqde%vf%ggﬁﬁggser g}or{O{;Eon%r :qlaﬁg? ygEOrzg.‘Oelu %%% t?ﬁe_ E gpq

f ] 1 . . . el t
T TR O, S A AR EHRF LIRS, e

(posi tivenepiaplof e BINYAapla¥E ihefideP -1 BBt AgeMnd-3 aadfedhé ultiee
culture and incubation continues for 24-96 hours. Aliquots of the culture

medi a0ar esupbamatarteAouddclana dotidogy és rased agdthitSRngibpdiesnihat a Westeanimal

pre-coated with said capture nonoclonal antibody specific for

Angi opoi deign-iR.ralpbig). HLi®Alpbanescedt dat Heubagegoicetin-2 used in the development
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 express Angiopoietin-2
in response to leptin treatment are grown in e.g., 96 well plates. A sample of leptin

15  (positive control) or a putative 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, and said polyclonal antibody to Angiopoietin-2 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 to alkaline phosphatase. The ELISA plates are

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

Said ELISA is suitable for automated high throughput screening.

11



i i Angi opoietin-2 is
for 1-16 hours, washed, and said polyclonal antibody to
added. 20 The ELI SA plates are incubated for 1-16 hours, washed and an

enzyme- anti bod conjugate is added. Typical conjugates are goa P i
rab%i t i mmnog%/obul in, conjugated to peroxidase or to alkali ne£ a‘%T 2003
phosphat ase. The ELI SA plates are incubated for 1-16 hours, washed and

. devel oped by agsthei asmbddigesti HabIHR af Renpigal 4 ELISA IS sul bl e for

'automa!toed h?/gh t hr oughput scr eeni ng. %ggs%sﬂ @6&%‘%0? lgf?pé)ﬁgfrh_%r ‘%@Sd i ent
of the predewrtminedent isaid Cangrsmp%ﬂ§'tpeage@%!Iﬁgtiﬁleérerlgegtp'ﬁﬂnifr%tiga%lgﬁn&&

cultured cells treated with [ eptin or leptin-mnetic agents. pecl

muri ne AngPBpUfietivrzE ARGONTASILE HRNA Maiese ¥ teHAURASE, Fév%?s%‘?trr%rpstcgigﬂon ed

pol ymerase chain reaction (RT-PCR). Hi gh throughput RT-PCR nmay be .VI sed,

5 e.g., byPUdMHEREpein irgactips) S UtRFRbeldmingiro(Rese R TP CRNABEY &%, devised,

i< Al gbama, USA) .. These are single stranded oligonucl Ieoti des
?gm Z:“n: lnge'[%'(‘)t %ya usﬂ%c?ﬁé%@ént“@@“ﬁ% léﬁﬁéﬁ&fﬁer(&t)?ézr@? Qf@le:.’lcg }ﬁnﬂz\?lrl%i )
ds, res i-vel . e | gonucl eoti de is design to include a
oop sequonceBrSAIndIRst 187 FoeRL s oﬁforgwﬁe%a@soﬁ_@q:@g? puna
| i gonfledresdd | S ' -1 el ude .a hajrpi [
S0 that when the ol scu ar hasasn 05 B3 HBBAd T5 3 ne HcReBG N FledThe

Angi opoi etdlrea@ucBhAde ihéedidnrer @RReRGeiashA RESHs dNeh O e nplRUGREDSE (LY
vig eﬁer gy transfer and nogfl uor escence olg)gur S. I—%Never, i'P ?fﬁee IJ}}

- anpl i FCAHCNNEgPESe etigiopoieDVE icDNMddthe bheomRIRIRIERL alsy b9 14 he
Eocﬁegrmlalr .bea ongf oFrﬂ(r?]i a stronger bond with the target PCR product as
corrpa:fé:d 1BCRFE AR st strP@raypthali whei e metaduls beacen ¢ORbOBH@Id gnal

&Bﬁg?e; gtﬁé ng%@mﬁ? ?A%@?orptoieatpn%rc SﬁlAt,ltplg f%unor]:)é}lljc?rreeisscqet?e%echéc-ir 3{){;9;}1683. ; and
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

15 with the stem. This hybridization results in a conformational change forcing the

stem 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 culture 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 Angjopoietin-2

o
W

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



Bi otech.. 16 49). For performance of the assay, cells that express

Angi opoi etin-2 in response to leptin 20 treatnent are grown in e.qg., 96

wel | plates. A sanple of leptin (positive control) or a putatipe 0CT i3

| eptin-mnetic agent is added to the culture and incubation continues for
shed and total RNA is extracted fromthe cell

24-96 h . T | at .
nonol aytca)lrj.r Fa‘\'%%q?&g I?arggﬁfet\’?réﬁgg?ﬂsr giaeyehelittidhaigicaot axdonplscilaebeaceh. thi

resul ting i bj uantitative PCR with specific murine
Angi opoi et Eh%%ﬁﬁﬁﬁr#esgg ai hsg?tg%ﬁﬁf ayiomaied Eﬁ’é’lt bQHg@PHESCZe‘?ﬁ:QM i's

reflected in the anount of the 12 220CT21 target PCR product, which is
nmeasured with the aid of said nol ecular beacon. All the steps of this

assay are suitable for autonated high throughput screening. In another
preferred enbodi nent, the human or murine Angi opoietin-2 pronoter 5 is

i dent i i ednaarcbticdrosre ferfadosm BeMeNdng, t%uﬂyam&aﬁh%_rilﬁ@%ib?oi%ﬂﬁ-?ﬁomﬁ@% d
pronoter and a report er gene are preferably joined im tandeminto a

repl i cabl es idemtia¢d and extpuask fioon geramor DNHaeY efeant heroevmhy tie akNSafyi ewi ng
sequences present Clor ovided they do not interfere with the functioning of

t he angi opSPBYAH- and BrisppItar 2ene peppraferablenenedyn hendeny infene repihiabhe
encodes a ﬁ?@“agei which.is 10 easily detected, or otherw se allows for
easy det ect TOH D PRSI bt/ FORT o OWEV B sINSEG BIRY B§ IRferiaewing seqvendes a

teint Ly. in.t host .cel ly i duced
Pr Oty | DR BNk RIS hRY Tl vl o8 60 lanin e ot bt atBndeieRr Fones
i | ud hani | | rescent
proteln (G oo 1R eRhY iy BYS0F SHRE) W endlaRFR el MR s
enzynmed basestlyledaedttdn osysthensise Usiows fet dagaliagash das Etrarﬁ_hﬁgﬂiét)ﬁ‘eor
| nt,

phosphat ase, and the like. In a particularly preferred enbo

| uci f er asdranglagion. It generally encodes a protein that does not naturally occur in the host
cell or only is produced in small amounts by the host cell. Examples of well
known reporter genes include chloramphenicol acety! transferase (CAT), green
fluorescent protein (GFP), luciferase (either bacterial or firefly), and other

I5  enzyme-based detection 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

]
wn

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



reporter gene. The reporter gene construct conprising a) the Angiopoietin-2
pronoter region; 20 which contains a pronoter and at | east one leptin
response el ement and b), the reporter gene operatively |inked t92t00Y 2003
pronoter region. It is preferably placed in an appropriate vector that is
used to transfect a host cell. The vector any known vector,

i ncl udi ngleptindraagente Yk ésceéln!él sm%pr\t/@@ﬁpﬂ%y ﬂ@aﬁfeé@ﬁ wuhé@idorﬁppﬁer a
chosen host celk. Such ,a vect fdorms ] @t her as ect .of . thi nventi on.
The 25 hoWictdlel |1 @eFCB: dinyPTEBFTE rhOéfeﬂe | Y Phad SRBYSNUY fidbet i n. 2

|0 esponss ol SAERRAIM | SR LERLIRN o BUSh SRt ShAblYee!

transi ent Sal repor vect or a pr eferred

host cel lel%é)diuﬁ@xtsaltc@r‘é’%‘[‘f‘f@r@ﬁh&te@%B%eegdl[p%%@rdé@lt 1€ m &Yt 8frefedRlaycarrmmal i an
cell, and in particularly preferred ments it 1s a differentiated

rmuse;adl PRCYS Svied BT3AFMBA 1pnaﬁer;rre@l41ﬁ@&yte§ (Grée, I19., IdsK eBihdleFA42A
muri ne preadi pocytes (G een, H, and Kehinde, O., 1975, Cell 5, 19) whi ch

are diffet®mt,iGdled 19t ehnat &neehﬁdrqmbmp&demtdnmamwmdapcmyrﬁg; b}crmfﬂtaummo cells

i n medi um suppl enented with 10% fetal bovine serum (FBS) for _siXx days 10
For perfowéﬁ)@@t 6¢lls emggsay supplesientesy weth| 10% ifefal bﬁameéﬁprleéEB& or

angi opoetin-2 in response to leptin treatnent is stably or transiently
transfect¥d 9Wth said reporter vector. Said cell is grown in 96 well
plates and allowed to differentiate. A sanple of leptin (positive control)
or a putative leptin-nmnetic agent is added to the culture and incubation’
continues. The level of the reporter gene product is 15 neasured in the

wel | after 24-96 hr. In this assay, activation of the Angi opoetin-2

promper f& Faisiamnehie asUT ©d] bPeclyene dhOEGEsRE S@ichde8RI I£r gene
response to leptin treatment 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 léptin-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 to 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

|0
W

present invention and/or the scope of the appended claims.
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construct. Therefore, the level of the gene product corresponds to that of
leptin or a leptin-mnetic activity. 20 This invention is further
illustrated by the foll owi ng exanples, which are not to be cow bF?%n
any way as inposing limtations upon the scope thereof. On the“contr .

it is to be clearly understood that resort may be had to various other
enbodi nents, nodifications, and equival ents thereof which, after reading
the description herein, may suggest thenselves to those skilled in the art
wi t hout departing fromthe spirit of the 25 present invention and/or the
scope of Exg@pl§pended clai ns. 14 220CT2MS Exanpl es Exanple 1 : Assay of
leptin and leptin-mnetic agents by ELI SA of Angi opoietin-2 Miri ne Sw ss
3T3 F442A cells ar ro i ent L af. i lal e :Hoysanpl e
of 1 opt | amuRh s s sfl 1S ERbrBLE ks B9 B B AbE o T o
the culture to a final concentration of 1 mcrogramim and incubation

continues fi Qe Zbishaurns F4db haeQisSaf ofdien |t dffdrastisaed! i9ro6 well plates. A
| eptin-m netic-induced culture nedia are then renoved and transferred to

ELI SAs pl ati@pldobeiaent gobsitehcantadpbtrepuratioe lepial-mimatic gyt spatdetlito ther
murine Angi opoietin-2. Mcrotiter plates (Dynatech or Mxisorb, 10 by _Nunc)
are coat edltwret to anfinalnoorsentaigiropdi letiprogramfiok Roh ANCERLIOR FRRLNEET b/ Pfee
hybri doma supernatant or ascitic fluid i mmunogl obuli nsd;ﬁaver ni%1

The pl at doursardiauesnetth leRtpEeiucsHtofi /PRy TBEIRUICO NEY§C LAt MRl _iééﬁ% 61%%5%
a0 PLockes Ay P BATR.8 Mgl s gaslo b 0P, sl il
e o LAPRLIn 30 KA SR P BRI (00 MLSl D elamld st
(0. 0589 fRhlionEediBXohted vEidiahiiGRo e ARBRDbIcHRAL2 niBid8RNal antibody (serum free
hybridoma supernatant or ascitic fluid immunoglobulins) overnight at 4°C. The plates
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 media are then removed and transferred to ELISA
15 plates (100 microliter/well) for 4 hrs at 37°C. The plates are then washed 3 times with
PBS containing Tween 20 (0.05%) followed by the addition of rabbit anti-mouse
Angiopoietin-2 serum (1:1000, 100 microliter/well) for further incubation overnight at
4°C. The plates are washed 3 times 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 HpOp as a

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



Angi opoi etin-2 serum (1:1000. 100 microliter/well) for further incubation
overnight at 4C. The plates are washed 3 tines and a conj ugat 51286

goat -anti-rabbit horseradi sh peroxidase (HRP, Jackson Labs, 1 ,65(3903100
mcroliter/well) was added for 2 hrs at 20 roomtenperature. The plates are

washed 4 times and the color is devel oped by S CR ofAhB i8in-2
( 3- et hyEemplpiZazossen & erit ?r&ﬁle@“aé?“a‘?e%‘i g?Fa] ;t vﬁt‘ﬂcazoz as ‘é@pls@ubstrate.
The plates are read by an autonmatic ELI SA reader. 15 220CT20M Exanple 2 :

Assay of |eptin.and_.leptin-m i.Co FLERI ah Fngietippiesi felds
Muri ne Bhirgee §‘1‘<’355|:g£2§aé2;&| glgéﬂeﬁ%ﬁpgﬁ%%ﬁfﬁgr entiated i nﬂg6 wel |

plates. Cells . ar i.nt.aj o, R & to%tinfudati 16 Wits lgptino f-cpian
sti mul a@%wa@;ﬁ‘?weﬁe&‘gﬁ‘ﬂ.@t@gg?%/’( fP?Imla%rozg]@r ant m ( positive Co%al ) 8r a
put at i vgl Ilﬁgpg%ﬁiﬁﬁp@&i@@ee@n&@l) addeputadve hepti-pumnetie @ZaRd!S; 4Pi 'R

s Tor

continu ours. The plates are drained and total i jvsql:at ed
wi ths t heftRle drRB@EObatkirt crivblues fbrn24 Revrsarldl PEAS &t %ﬁ&?ejﬁ'\f@e@? A

transcription is carried out in 20 mcroliter vol unes i.ng SR ke
rever se jsdla@ds oviitptths e TRSu peasset i it (MP?E@I“E?CO %rgﬁsg)%ﬁtﬁ?t H%Fg (eN)rge

random primer (New Engl and Biol abs, USA). Aligquot (2. ni i tgrs t he
rever se tfangfsgiiomtisonartdprooduint 3G mggg?lt—e@rv &i %I%E%ﬁ%ﬁpo%ey%rease

(New Engl and Bi ol abs) and the e d tiSepse,pri ' random primer
MUANgi opcanstiiptage WMYSAFRBQB.@igaé'BmcI @gﬁ)d d é3{}é@7}%aﬁaél 1147- 1167,
respectively. The PCR reactjons are term nat f At gtoriptite PCR
product S Neve Frepdrat Edolabsu A X OAQQWtN&JgJ]m'&é(ﬁﬂF%SeO? g}e ?%%nda al llowed to
hodam rmoBmTOA st AR FALT Gk ETRs (GapEplend fhalarsy o (0
r hod&mi - -3' - dabcyrl. e loop
corresponds to ,nucleotid 8- m{ﬁnenmAngE@ng&_rbnRbllﬂl,eotldes
GenebankSeR&E &84 FHISKE>C Rﬁ%ﬁ%z@%éﬁlﬁ{)%e Tmof the stem | oop-str UCttl).ll’fe is
61.6C (37,657 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 1s:

5 rhodamine-GCTGAG-CTGGAGAAGAAGCTGGTGACA-CTCAGC-3’-dabcyl.

15
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



Fl uorescent sanple represent those cultures that responded to | eptin by
expressing angiopoietin-2 nRNA. 20 Exanple 3 : Assay of leptin and
leptin-mnetic agents by a reporter vector. Mirine Swiss 3T3 F424¢T
pre-adi pocytes are stably transfected with a reporter vector consisting of
the entire pronoter region of nurine Angiopoietin-2 in front of a Geen

Fl uor escetifteRrmotagt. A §@AP)e Celeptin Thesivet tentaole ogragmiative Betinehimeilcatgest and
allowed to 16 220CT20 differentiate. A sanple of leptin t(Jposi tive control)
or a put atdded 1cefhg sulifeene AgePatians condess. tAPRIFEANSE! ©Ligsesn dlUoResGBRagtS on
conti nues.. Ap eaéange OI] [een fluor esgenﬁe .indicates that the cell

cul ture wadiBRSIBadNE ol GRLIR WeS PYPSer dpiomiTariord PUBURIICLS ehpl ¢ 4 -
Assay of leptin and leptin-mnmetic agents by a reporter vector. Human
hMS2-12 stromal pre-adi pocytes are stably transfected with a reporter
vector consisting of the entire pronoter region of human Angi opoietin-2 in
front of a Geen Fluorescent Protein (GFP) Gene. The cells are grown in 96
vel | pl atega@dpte &l 140886 of Repridi dnldge st nfileeticA geatit e &dpdrePhefof pPosi ti ve
control) or a putative leptin-mnetic agent i's 10 'added to the culture and
i ncubation continues. Appearance of green fluorescence indicates that the
cel | cul tdnmandsV8pdssdohel pepidipooyted arcasthielyt rarsfeared ivattagenportdr7vector
220CT2003 CLAIMS: 1. A nmethod for determning the presence of leptin or a
| eptin- raomststiog &ddhe entonprantay regon of thumpraAsgigpoetin-2 hn 4rané|af obres |

i ne that_expresses Ang-2 i response to leptin, a suring either
Angi opoi eﬁlpﬁgeéc?%ﬁ)dpggi(éﬂ}&@e@m ﬁ'g? &ells are gr%wn n 88 wng'?laplates ihd alfowed to
differentiate. A sample of leptin (positive control) or a putative leptin-mimetic agent 1s
10 added to the culture and incubation continues. Appearance of green fluorescence

indicates that the cell culture was exposed to leptin or to a leptin-mimetic agent.
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5 nmedium cellular RNA encoding Ang-2 or the activation of the Ang-2
pronmoter. 2. A method according to claim|l wherein an eukaryotic cell or

cell line is enmployed. 3. A method according to claim2 wherein the
eukaryotic cell or cell line is 10 mammalian. 4. A nethod acco? @0y 2003
claim3, wherein the cell line is selected fromdifferentiated nurine

adi pocyte cell lines. 15 5. A nethod according to claim4, wherein the cell
line is Swiss 3T3 F442A nurine preadi pocytes. 6. A nmethod according to
claim 3 whereimmtvs: cell line is selected fromhuman cell lines. 20 7. A
met hod according to claim6 wherien the cell line is the human marrow

stromal cel ll. |A mecthddSTorl Aetefminmgrehd Qelesaacooflilagint or anYeptine Mfmdtiteagent
preceding clains wherein Ang-2 is neasured 25 in a conventional nanner in
the cul ture RYEPUNNS\CORMCIRENINSRRPIAyWith & 22ibOT2®d bne Ahateetpoessec dmgdi ing t o
any one of the precedi clains wherein Ang-2 is neasured in a
convent i onal r%ﬁ?‘f rtoiq?qu'h%m@WF?W e Rither nﬁgg‘o%etﬂ'l%%ﬁ@gﬁ) rikde culture
| munoabsor bgllifs SaY ) oSA WelpFt e
ant | boai o5, © Be AT FIUEF R, CRER LR R Bh R o IO Bh2 §0bien oy o
for high throughput screening. 11. A nethod according to any one of clains
| to 7, whergin presence of Ang-2 RNA is determned in cultured cells or
cel | lines by Adnetnd aceomingtorclaimsk whpteioan pukagrotieceld er cell line is employed.

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

in a conventional manner in the culture medium by an immunoassay.
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10 chain reaction (RT-PCR) in a conventional manner. 12. A nethod according
to any one of clains 1 to 7 wherein activation of the Ang-2 pronoter is
detected by constructing a vector conprising the Ang-2 pronoter sregphms
containing a pronoter and at |east one |leptin response el enent, and a
reporter gene 15 operatively linked to the pronoter region, transfecting a
host cel |9.thatethapresgdmgMagny orienofr s puaselin® clagps iwhertierAang-£hs measutrat i ng
with a sanple and neasuring the reporter gene expression in a conventional
manner. 18. 3\ (ABEHHOBYNPNARRHg 18 rihe| esltitte B&dWEhCcEY erfdodi ey Mhe Lapgd2

pronoter region. 20 containj pronoter and at | east one |leptin response
Bl eront | A BoHS AR LA s Ll shoRar e e Fitetenab fihaSBF el i hafroR
14. An ag&g&zkit for carrying out the nethod according to any one of the
precedi ng “elainms. 19

5

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 1s 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 gene

operatively linked to the promoter region.

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

claims.



