V 6 JAN 2D05 1 LEPTIN AS AN I NHI Bl TOR OF TUMOR CELL PROLI FERATI ON FI ELD OF
THE | NVENTI ON The present invention relates to leptin, a cytokine produced
by adi pocytes and affecting a variety of cells and tissues. %bée :
particularly, this invention relates to novel applications of ¥4 &pti2805 n
the field of oncol ogy. BACKGROUND OF THE § NVENTI ON Leptin, an

adi pocyt e-derived cytokine that regul ates body weight, was identified by
positional cloning of the murine oh gene (Zhang et al., 1994) and was shown

to affect both | ot n her nogenesis (Canpfield et al.. 1995;
Col 11 ne et al  LEFSEN. ASaNNRRBrEOR SRISROR mial BaehhBnikaTipN 100,
Weigle et al., 1995). Hi gh affinity leptin-binding sites were located in
the choroid pl exus; expression cloning of cDNA fromthis tissue provided

t he | eptHIELD OFPHEINVENRIONTartaglia et al., 1995). The known activities
of leptipn are nmediated through its receptor in the hypothal anus. Leptin
recept or eaprésegkﬁ}vggtggh,relq{%gq ieptias 8 cyfakingdRioticsddy adiperytes, andorfiastips @he
Ki dney, Lver (G Qff : 6 e .. 1996, .Tartaglda et
Y SaHRY I Wb Fntpe Bllany, HZenRh Bt sl BofRIHARH Poc
vari ant septiaiih tierfiehfof sheblegyr cytopl asmc domain, is expressed in a

ti ssue-specific manner in the nouse (Lee et al., 1996). Therefore, in
addition to control of food intake and body heat, |leptin may exert other

physi ol qgj [ tin is produced by adi pocytes, the
recent ﬁgmmmﬁﬁm_en excess fat and high |evels of
| eptin in thqepekUdn dBpodyle-8QNel aftokihd that P(i%uﬂl%f'g %aeayt»baghtl, %\ths'iﬂentfﬁ%l&iqb?es

food intake and body wei ght (Considine et al., ; Fréderick et al.,
1995; Loasitonalclonmng efl the myds;o\gdnt dZhatg etlal., 12995)nd Wis shosmr toedffect beth and

the wel |. estahlished |inkage t ween, obesi] .insuli sj,St ance

(Fel ber f%%dzm?ﬂt)lﬁea % %@ge“gﬁﬁsgg(:ﬂ%%lq ﬁhf‘ﬁl gsp%F ra(lﬂjﬂw %uﬁgé‘g Halaas o al. .

i nsul i n1beg b RANIRERANAE €599, WIGEH et il , YRS) IR Aty IERALbiRGNS RALs WeRt i n
reduced significantly the basal and insulin-induced

t yr osi nécqatrdsp ierahiozaid plexu; expressiorselpiing ofcRNAdToms tiys tisaegrdvid¢d RRE1<pfin Thi s

effect of |eptj RS- hqgs | ation was.specific, since,

tyr osi néSG5RYE 6@@@?@%&%3 a0 S5 dPe kit aptdies AfpgPty. ach anefiafrdsthiugh

reduced i eRABtbrah 18 hypothd@Bds. Leptin receptors are expressed, nonetheless, in additional
organs, notably the kidney, lung and liver (Cioffi et al., 1996; Lee et al., 1996; Tartaglia et al.,

1995). Furthermore, a different repertoire of leptin receptor-splice variants, differing in their
cytoplasmic domain, is expressed in a tissue-specific manner in the mouse (Lee et al., 1996).
Therefore, in addition to control of food intake and body heat, leptin may exert other
physiclogical functions.

Although leptin is produced by adipocytes, the recent finding of a correlation between
excess fat and high levels of leptin in the serum was in contrast with the notion that leptin
reduces food intake and body weight (Considine et al., 1996; Frederich et al., 1995; Lonngvist
et al., 1995; Maffei et al., 1995). This correlation, and the well established linkage between
obesity and insulin resistance (Felber and Golay, 1995), suggested that leptin may modulate
msulin-regulated responses. Indeed, it was recently reported that leptin reduced significantly
ihe basal and insulin-induced tyrosine-phosphorylation of the insulin receptor substrate-1
(IRS-1). This effect of Jeptin on IRS-1 phosphorylation was specific, since
tyrosine-phosphorylation of the insulin receptor (IR) 3-chain was not reduced (Cohen =t al.,

1996).



2 t 6 JAN 2005 Tyrosi ne-phosphorylation of IRS-1 by the IR kinase is a key
step in the insulin receptor signaling cascade, |eading to many of the
known insulin activities (Araki et at, 1994; Cheat ham and Kahq, é@@p'
Myers et al., 1994; Mers et al., 1994; ,Mers and Wite, 1993; E AL
al ., 1994; Tanenoto et al., 1994; Wiite and Kahn, 1994). Downstream
signaling of IRS-1 is nediated by several associated proteins, one of
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in tunor cells. For instance, functional IRs were identified in several
breast d¢RBders oediatdd bgssevasl deswratec edoteins, bye odfi mbiighhos pieoGrbathi-taatanf t he
IR in response to.insulin treat ~ Further nore, e | nedi ates a
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alone or in conbination with other therapeutic agents for the treatnent of
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proliferation of cells, especially proliferating cancer cells.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide for the use of leptin as an inhibitor of
cell proliferation, for example, to use leptin as an inhibitor of the proliferation of cancer cells.

It is another aim of the invention to provide for the use of leptin alone or in
combination with other therapeutic agents for the treatment of various malignancies.

It is a further object of the present invention to provide for the use of leptin, leptin
fusion proteins, leptin muteins, leptin receptor agonists, active fragments or fractions of any
one thereof, active analogs or derivatives of any one thereof, salts of any one thereof, and
mixtures of any thereof, for the treatment of various malignancies.

It is yet another object of the present invention to provide pharmaceutical
compositions containing one or more of the above leptin, leptin fusion proteins, leptin

muteins, leptin receptor agonists, active fragments or fractions of any one thereof, active



nmut ei ns, |leptin receptor agonists, active fragnents or fractions of any one
thereof, active 06JAN2005 3 analogs or derivatives of any one thereof, and
salts of any one thereof, for the treatnent of various maligngpcha$ uF:Iher
objects of the present invention will be set forth herein bel ow or w
readily apparent fromthe follow ng di sc_J' osure. The present invention
provi des the use of leptin as an inhibitor of cell proliferation. Leptin
may be uggfleds oreddrivafivedl FRgy Ghe tiRr&@MHdNMk @P aky bie HeRRE, fob SHeAPtinkst dgent s
or approaches, for the treatnent of various malignancies. A preferred
enmbodi mewerias ntléﬂﬂgnancmﬁentl on is the use of leptin for the inhibition of

h b t i f t Th I f t t
of turr cel IERRCOREET ob Bearthtime b edlve sorookibin SyfulateaCeaty o
as |nsulabﬁar@,nchdngﬁ,gfongaﬁwgﬁé&ygsgrest| mul atory effect of |nsul in and IGF-1 on

cells is nediated, ledst In part, via the IRS-1/GRB2 pathway (Mers et
al ., 1993). “IIrhnesprp@hhmyntlarspriomdiebitheeuisebgf leptrt k$12an inhititoe rof el prolBerations a
substrate recept or ki nases of additional ., growth factors and cyt oki nes,
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or all orenentloned r om ors an Kines, as wel

ot her gmmmﬂmrf mathemse of fptieiyr thenhmbmbnnﬂ Hubhan rbrr@ist tatiabing rtemfpr@ilf‘dl&hb@t y of
tunmor cells. anpl es provided include jnhibition of the IG--]|-induced
prol i f er The |P69{1f%FﬁH°? AE manhtxpﬁaeéwogﬂ@lls Fdperesss i theypresepemalvasiosa growlincer
cel | . rI Sf}chqg 1ﬁﬂﬁ1n%7IGFTIh%hQ ?&gtrﬂtstllrrﬂl\[fa%&h) e%f)f’i!)f[sIBSllen a\ﬁdq%%’ fg'r? R of
Iept|n e tin usion proteins, Beptin - mu receptor agonists,

or acti mnéd;agmusasom [jerraefta tthB$RSfl/GRBSZ p&ﬂﬁwdyf'(M)&@s‘ et amnd%:sa)l u"lslst‘attarrny; one
t hereof L as, wel| as pharnmaceutical_conpositions containing leptin, leptin

fusion prBhiitad by leptin nFurthesnese, TRSpt isna rseb%m% pf a@v@mogtl@nasamof vidditional
fragmen fouth fﬁ& An%“@t&&ne%“ cR]GFrH Lok 6R P%ﬂ!é?t A 189, P ettaﬁ‘eﬁ%@{ For

t he tredt ment o vari‘ous mnal'l cies. peC| icalryy’ resent

i nvent i ohn pr 41vi1968). therdfse, thlﬁﬂﬂ?qﬁﬂlbﬁ@tlﬁglﬂﬂégéﬁ REpAMes bff imd &ealg bOtH
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Cher cof RS PufEeralPh k§ vefkey BEmRBR0} RRARPIh pBR4SR oG Holon of
the IGF-I-induced proliferation and insulin-induced proliferation of the human breast cancer
cell lines T-47D and MCF7. The present invention also provides the use of leptin, leptin
fusion proteins, leptin muteins, leptin receptor agonists, or active fragments or fractions of
any one thereof, and salts of any one thereof as well as pharmaceutical compositions
containing leptin, leptin fusion proteins, leptin muteins, leptin receptor agonists, active
fragments or fractions of any one thereof, or salts of any one thereof for the treatment of
various malignancies.

More specifically, the present invention provides the use of an active agent selected
from the group consisting of leptin, leptin fusion proteins, leptin muteins, leptin receptor
agonists, active fragments or fractions of any one thereof, active analogs or derivatives of any
one thereof, salts of any one thereof, and mixtures of any thereof, as an inhibitor of tumor cell
proliferation.

Embodiments of the above aspect of the present invention include :

(1) the use of the above active agent as an inhibitor of cell proliferation for the

treatment of malignancies in mammals.



proliferation. Enbodi nents of the above aspect of the present invention
include : (i) the use of the above active agent as an inhibitor of cell
proliferation for the treatment of malignancies in mamals. Ogfg ?,Q,l}lzg[@OS 4
(ii) the use of the above active agent an inhibitor of growmh-factor
dependent tunors. (iii) the use of the above active agent as an inhibitor
of human breast carcinoma cell proliferation. (iv) the use of the above

active agent Tor e e BT InC LTI SA3h BAGENRIRS: Vil cling Of

t he above active agent as an i nhi of tne h st mul ator ect of
i nsul i n depehdefdtumod tunor cells, as nediated, at least partially, by the
insulin receptor substrate- 1(IRS-1)/grow h-factor receptor-associated

bi ndi ng pr ot ei n- 2 ({igRBe) usepat Hbgypboys jaytiven 82en easofn tipktibiderowé Mwmany breggfent
as an irbgiclioliot oarceﬂf tlgeer ﬁ%togeni C responses in tunor cells to one or nore
recept or G HALEE pé? WeHY-act ors and cyt oki nes of the group consisting of

IL-4 and I1L-9, foriwlthe Qfse WF B 4689 lactite Agitot td ereafntint tdFehumigabrggt of
tunors. (vii) the use of the above active agent as an inhibitor of basal,

| GF- | - i magwaasand i nsulin-induced tunor cell proliferation for the

treatment of huma east ncers. (viii) the use of t above active agent
wherein said acti gg?{hﬁéltsﬁafg}?ta%ioge Fé‘b‘iel aﬁ;?e"t E i) 'El?ﬂ’lgorl céthp‘g? ﬁ“?‘gt?‘lfélgﬂhaé%rysai d
i nhi bi t Qfe@r of MsulfPbild TGRAT BB Himot-ICKBM 23 Gmedidted, PACREA pd BN yOtheBnSflin
provides for an active agent selected fromthe group consi'sting of leptin,
| eptin frecspton pubstrafien{IRI-¢pggiawthafs@on secepayptassocrassie pirdinga gootest3 , (GRR2)i ve
fragnments or fractions of any one thereof active anal ogs or derivatives of
any one Pt&eof | salts of any one thereof, and mixtures of any thereof,

for use in the prepgahieRsafe a%ov?&?h_%%ggrﬂtas faﬁ)fnh%bti"tt%f] bpme%i%ﬁir?q%fﬁ:#%g :

cell proliferation.  Enrbodi ments o i sTaspect o e I nvent ;
(i) an actume cajjerd oas oabmwe recaptersianases,tdrewpir fiparatnd oywkings mEdhe groept f or
the consisting of IL-4 and IL-9, for all of which IRS-1 is a substrate, for the treatment of tumors.
(vii) the use of the above active agent as an inhibitor of basal, IGF-I-induced
and insulin-induced tumor cell proliferation for the treatment of human breast cancers.
(vii1) the use of the above active agent wherein said active ingredient is leptin,
and said leptin is used as said inhibitor or for said treatment.

Likewise, the present invention also provides for an active agent selected from the
group consisting of leptin, leptin fusion proteins, leptin muteins, leptin receptor agonists,
active fragments or fractions of any one thereof, active analogs or derivatives of any one
thereof, salts of any one thereof, and mixtures of any thereof, for use in the preparation of a
medicament for the inhibition of tumor cell proliferation.

Embodiments of this aspect of the invention include :

(1) an active agent as above for use in the preparation of a medicament for the
treatment of malignancies in mammals.

(if} an active agent as above for use in the preparation of a medicament for the
inhibition of growth-factor-dependent tumors. -

(111} an active agent as above for use in the preparation of a medicament for the
inhibition of human'breast carcinoma cell proliferation.

(iv) an active agent as above for use in the preparation of a medicament for the

treatment of human breast carcinomas.



treatnent of malignancies in manmmals. (ii) an active agent as above for use
in the preparation of a nedicanent for the inhibition of

growt h- f act or - dependent tunors. (iii) an active agent as aboveh £ O Use: in
the preparation of a nedicanent for the inhibition of human breas{\]
carcinoma cell proliferation. (iv) an active agent as above for use in the
preparation of a medicament for the treatnment of human breast carcinonas.
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preparation of a medi canent If:)or the inhibition of basal, 1G-1-1nduced and
i nsul i n-faetdtscand aytokines of the gnoop icbesising af IGFdr li-Kend IE <htforall obhivhich 1RS-1

br east cancel?r§s. (Fiiin% an actiye agﬁent as above wherein said active agent

i s | epti'h?SEya€alq the KRME L HYRY- f or the preparation of said nedi canent.

Simlarly, in anotlgy ;8RR ageh S RIRSEDE uidinant iplPe%apart' Wi #€Smadicament for

pharmaceutical conposition conprising as active gredient an active agent
as not edhelidutstiom df dasah hKeFrkdmluced ahd inabtio-dépliaéd eumar célkprolidérhtiantfooithe

exci pient, for He inhibition of tunor cell proliferation. Enbodi nents of
this asg&tMY of RRMAHYEALBRCS el ude : (i) a pharmaceutical conposition for
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leptin is used for the preparation of said medicament.

Similarly, in another aspect, the present invention provides a pharmaceutical
composition comprising as active ingredient an active agent as noted above and a
pharmaceutically acceptable carrier, diluent or excipient, for the inhibition of tumor cell
proliferation.

Embodiments of this aspect of the invention include :

(1) a pharmaceutical composition for the treatment of malignancies in
mammals.

(11) a pharmaceutical composition for the inhibition of growth-factor-dependent
tumors.

(iit) a pharmaceutical composition for the inhibition of human breast carcinoma
cell proliferation and thereby for the treatment of human breast carcinoma.

(iv) a pharmaceutical composition for the inhibition of the growth stimulatory
effect of IGF-I and insulin on tumor cells, as mediated, at least partially, by the IRS-1/GRB2
pathway.

(v) a pharmaceutical composition for the inhibition of mitogenic responses in
tumor cells to cne or more receptor kinases, growth factors and cytokines of the group
consisting of IL-4 and IL-9, for all of which IRS-1 is a substrate, and thereby for the

treatment of tumors.



(ii11) a pharmaceutical conposition for the inhibition of human breast
carcinoma cell proliferation and thereby for the treatnent of human breast
carci noma. (iv) a pharnmaceutical conposition for the inhibitiohBoJAN g5
grow h stinulatory effect of |G--I andg’ nsulin on tunor cells, as

medi ated, at |east partially, by the IRS-1/GRB2 pathway. (v) a

phar maceuti cal conposition for the inhibition of mtogenic responses in
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phar maceuti cal conposition for the inhibition of basal, IG--1-induced and

i nsul i n<keRgliced tunmor cell proliferation and thereby for the treatnent of
human breast cangers. ,(vi ig gﬁghar maceut i ﬁal. conposition wherein said
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O her aspects and enbodi nents of the present invention are set forth or
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i nventi on. ,DESCRIfPTI ON, OF THE FI GURES Figure 1 shows the dependence of

T- 47D c&K3MipHn afdhe,patght.on i nsulin as determined by MIT staining. Figure
2 shows the fo B A ' i I -ndet i ned
by" T st ai g o er o R P s thblia afdbel ! ot S B4 0
cel | pr apparat ditonothei follhOivg detaiiéd ddsonptive sfahelimvédtdh) by nmurine leptin as
determ ned by MIT stai ning.

DESCRIPTION OF THE FIGURES

Figure 1 shows the dependence of T-47D cell proliferation on insulin as determined by

MTT staining,

Figure 2 shows the dependence of T-47D cell proliferation on IGF-I as determined by
MTT staining.

Figure 3 shows the inhibition of insulin-induced T-47D cell proliferation in 10% fetal
bovine serum (FBS) by murine leptin as determined by MTT staining.

Figure 4 shows the inhibition of insulin-induced T-47D cell proliferation in 2% FBS by

murine Jeptin as determined by crystal violet staining.

Figure 5 shows the inhibition of IGF-I-induced T-47D} cell proliferation in 10% FBS

by murine leptin as determined by MTT staining.



Figure 4 shows the inhibition of insulin-induced T-47D cell proliferation
in 2% FBS by nmurine leptin as determ ned by crystal violet staining.
Figure 5 shows the inhibition of 1G-1-induced T-47D cell prolg iaej,zq.tmgt in
10% FBS by nurine leptin as determned by MIT staining. t 6 JAN 2005 7
Figure 6 shows the inhibition of IGF-I-induced T-47D cell proliferation in
2% FBS by nmurine leptin as determ ned by €rystal violet stai ning. Figure 7

shows the inhibiti nof | GF- tnduc T-47D cel | rollfe tion i EBS by
uman | epti 1 TR BOMAAASEE By RS IOR - esE T 47E (R Pl t@ﬂgn%ﬁﬁ

I nhi bi t1 @9 nRirink Ml 4 dbﬁ%ﬁ@@b% tai:@ilolet Rfaffilsf €ration in serumfree

murine leptin as determned by crystal viol et staini ng. Figure 9 shows the

inhibition of IGF-1-induced MCF7 cell proliferation in serumfree by
murine leptin as determ ned by crystal violet staini ng DETAI LED
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t he presence gr owmt m suppl emented with fetal bovine serumat a
concentration of about 10% by volune. Cell proliferation under the,se
conditions is defined hereinafter as "basal cell proI i ferati on". Growth of

many tunor s is signific ntl a i OUS grovvth
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I ncl usi é)g(n(l))ﬁee%ﬁtﬂ] %@%@ggga%ﬁkﬂgﬁgﬁg& Sgdﬁ? ge of concentrations from3 to
600 nanonol ar reduces both basal cell proli ferati on and

growt h-f act or - dependent cell proliferation. The results of the cell culture

experinments ven in the exanpl es bel ow i ndicat | eptin.is useful for
i nhi bi ting tﬁ:l §v&hﬁwéfth‘i/’é' jbgleg ¢ ﬁ%r%mdr%icMC%ﬁ f .Pﬁolrfﬁsaﬁa@ in, EPmrirgey
t he e e 1800 VARTd i preferred enbodi nent of the
pr esent €i}?nventr " egﬁnﬁgglbtgéﬁﬁfoﬁﬁtﬁgn}l%m bition of breast cancer cell
proliferation. V\hen | eptin is added to cultures of the human ductal breast
carcinoma T-47D cells, (American Type Culture Collection, Rockville, M

strai n [WETANIGED DESCRIPTION OF THE INVENTION

The present invention concerns the use of leptin as an inhibitor of tumor cell
proliferation. Typically, cell lines of human origin, derived from various tumors, may be
grown in culture in the presence of growth medium supplemented with fetal bovine serum at a
concentration of about 10% by volume. Cell proliferation under these conditions is defined
hereinafter as "basal cell proliferation”. Growth of many tumor cell lines is significantly
enhanced when various growth factors such as insulin, epidermal growth factor or insulin-like
growth factor-I (IGF-I) are added to the above serum-supplemented culture medium.
Inclusion of leptin in growth media at a range of concentrations from 3 to 600 nanomolar
reduces both basal cell protiferation and growth-factor-dependent cell proliferation.

The results of the cell culture experiments given in the examples below indicate that
leptin 1s useful for inhibiting the growth of various tumors. Hence, leptin may be useful for the
treatment of various malignancies.

In a preferred embodiment of the present invention, leptin is used for the inhibition of
breast cancer cell proliferation. When leptin is added to cultures of the human ductal breast
carcinoma T-47D cells, {American Type Culture Collection, Rockville, MD:;, strain No. ATCC

HTB 133), their extent of proliferation is reduced. Similarly, when leptin is added to cultures



HTB 133), their extent of proliferation is reduced. Simlarly, when |eptin
I's added to cultures -V G JAN 2005 8 of the human breast adenocarci noma
MCF7 cells, (American Type Culture Collection, Rockville, M, sty ahi Hg
ATCC HTB 22), their extent of proliferation is reduced. Leptin ‘inhibits
both the basal, the | GF-1-induced and the insulin-induced proliferation of
T-47D and MCF7 cells. Hence, leptin may be useful specifically for the
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As used herein the term "muteins" refers to analogs of leptin, in which one or more of
the amino acid residues are replaced by different amino acid residues, or are deleted, or one or
more amino acid residues are added to the original sequence of leptin without changing
considerably the activity of the resulting products as compared with wild type leptin or its
active fragments or fractions. These muteins are prepared by known synthesis and/or by
site-directed mutagenesis techniques, or any other known technique suitable therefor.

Any such mutein preferably has a sequence of amino acids sufficiently duplicative of
that of leptin such as to have substantially similar activity to leptin or its active fragments or
fractions. Thus, it can be determined whether any given mutein has substantially the same
activity as leptin by means of routine experimentation comprising subjecting such a mutein,
e.g., to a simple cell proliferation assay, as a mutein which blocks cell proliferation retains

sufficient activity of leptin and ther=fore has at least one of the disclosed utilities of leptin and

thus has substantially similar activity thereto.
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acids within a group which have sufficiently similar physicochemical properties that
substitution between members of the group will preserve the biological function of the

molecule, Grantham, Science, Vol. 185, pp. 862-864 (1974). It is clear that insertions and

deletions of amino acids may also be made in the above-defined sequences without altering
their function, particularly if the insertions or deletions only involve a few amino acids, e.g.,
under thirty, and preferably under ten, and do not remove or displace amino acids which are
critical to a functional conformation, e.g., cysteine residues, Anfinsen, "Principles That
Govern The Folding of Protein Chains", Science, Vol. 181, pp. 223-230 (1973). Proteins and
muteins produced by such deletions anc/or insertions come within the purview of the present
invention.

Preferably, the synonymous amino acid groups are those defined in Table 1. More
preferably, the synonymous amino =zcid groups are those defined in Table II, and most

preferably the synonymous aming acid groups are those defined in Table 111



Govern The Fol ding of Protein Chains", Science, Vol. 18 1, pp. 223-230
(1973). Proteins and nuteins produced by such del etions and/or insertions
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synonynous am no acid groups are those ggfined in Table I. Mre
preferably, the synonynmous am no acid groups are those defined in Table.ll;
and nost preferably the synonynous am no acid groups are those defined in
Tabl e | HABOEG PANerte@Grblps b mdnyRiRlsetmam AFiayps Anmino Acid Ser Arg
Leu Pro Thr Ala Val GFy Ile Phe Tyr Cs Hs Gn Asn Lys Asp
G u Met of &Sywempsisls Anino Acids  Synonymous Group

Ser Ser, Thr, Gly, Asn

Arg : Arg, Gln, Lys, Glu, His

Leu Ile, Phe, Tyr, Met, Val, Leu

Pro Gly, Ala, Thr, Pro

Thr Pro, Ser, Ala, Gly, His, Gln, Thr
Ala Gly, Thr, Pro, Ala

Val Met, Tyr, Phe, Ile, Leu, Val

Gly Ala, Thr, Pro, Ser, Gly

Ile Met, Tyr, Phe, Val, Leu, Ile

Phe Trp, Met, Tyr, Ile, Val, Leu, Phe
Tyr Trp, Met, Phe, lle, Val, Leu, Tyr
Cys Ser, Thr, Cys

His Glu, Lys, Gln, Thr, Arg, His

GIn Glu, Lys, Asn, His, Thr, Arg, Gln
Asn Gln, Asp, Ser, Asn

Lys Glu, Gln, His, Arg, Lys

Asp Glu, Asn, Asp

Glu Asp, Lys, Asn, Gln, His, Arg, Glu
Met Phe, Ile, Val, Leu, Met

Trp Trp



Synonynous G oup Ser, Thr, @Ay, Asn Arg, Gn, Lys, Qu, Hs Ile, Phe,
Tyr, Met, Val, Leu dy, Ala, Thr, Pro Pro, Ser, Ala, Ay, H's, Gn, Thr
dy, Thr, Pro, Ala Met, Tyr, Phe, Ile, Leu, Val A a, Thr, Prbf B 2053 y
Met, Tyr, Phe, Val, Leu, Ile Trp, Met, Tyr, Ile, Val, Leu, Phe Trp, Met,
Phe, Ile, Val, Leu, Tyr Ser, Thr, Cys @ E Lys, Gn, Thr, Arg, H's Qdu,
Lys, Asn, H's, Thr, Arg, Gn Gdn, Asp, S 1’ Asn Qu, Gn, H's, Arg, Lys
G u, Asn, Asp Asp, Lys, Asn, Gn, Hs, Arg,b Gu Phe, Ile, Val, Lev, Mt
Trp Trpt 6 JAN 2005 Il TABLE Il More Preferred Amino Acid Ser Arg Leu
Pro Thr TABLE II More Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group
Ser ' Ser
Arg His, Lys, Arg
Leu Leu, Ile, Phe, Met
Pro Ala, Pro
Thr Thr
Ala Pro, Ala
Val Val, Met, Ile
Gly Gly
Ile Ile, Met, Phe, Val, Leu
Phe Met, Tyr, Ile, Leu, Phe
Tyr Phe, Tyr
Cys Cys, Ser
His His, GIn, Arg
Gln Glu, Gln, His
Asn Asp, Asn
Lys Lys, Arg
Asp Asp, Asn
Glu Glu, GIn
Met Met, Phe, Ile, Val, Leu

Trp Trp



Ala val dy Ile Phe Tyr Cs Hs A@n Asn Lys Asp Gu Mt Trp

G oups of Synonynous Amino Acids Synonynous Goup Ser H's, Lys, Arg Leu,
Ile, Phe, Met Ala, Pro Thr Pro, Ala Val, Mt, Ile dy lle, 'WBHANDHEE
Val, Leu Met, Tyr, Ile, Leu, Phe Phe, 1él'yr Cys, Ser H's, dn, Arg

TABLE III Most Preferred Groups of Synonymous Amino Acids

Amino Acid Synonymous Group

Ser Ser

Arg ' Arg

Leu Leu, lle, Met
Pro Pro

Thr Thr

Ala Ala

Val Val

Gly Gly

lie Iie, Met, Leu
Phe Phe

Tyr Tyr

Cys Cys, Ser

His His

Gin Gln

Asn Asn

Lys Lys

Asp Asp

Glu Glu

Met Met, Ile, Leu
Trp Met

Examples of production of amino acid substitutions in proteins which can be
used for obtaining muteins of leptin or its active fractions for use in the present invention
include any known method steps, such as presented in US patents RE 33,653, 4,959,314,
4,588,585 and 4,737,462, to Mark et al; 5,116,943 to Koths et al., 4,965,195 to Namen et al;
4,879,111 to Chong et al; and 5,017,691 to Lee et al, and lysine substituted proteins
presented in US patent No. 4,904,584 (Shaw et al).

In @nother preferred embodiment of the present invention, eny mutein of leptin or its

active fractions for use in the present invention has an amino acid sequence essentially



d u,

~ Leu Trp P S JAN 2005 12 TABLE 111
Aci ds

Pro
Tyr
Met |

Am no Acid Synonynous G oup Ser Ser Arg Arg Leu Leu, %h
Thr Thr Ala Ala Val val dy dy Ilelle, Leu F%e e
Cys Cys, Ser Hs Hs dn G@n Asn Asn Lys Lys AspAsp GIuGIu
Ile, Leu

corresponding to that of leptin. The term "essentially corresponding to" is intended to
comprehend proteins with minor changes to the sequence of the natural protein which do not
affect the basic characteristics of the natural proteins, particularly insofar as its ability to
inhibit cell proliferation is concerned. The type of changes which are generally considered to
fall within the "essentially corresponding to" language are those which would result from
conventional mutagenesis techniques of the DNA encoding leptin, resulting in a few minor

modifications, and screening for the desired activity in the manner discussed above.

Muteins in accordance with the present invention include proteins encoded by
a nucleic acid, such as DNA or RNA, which hybridizes to DNA or RNA which encodes leptin
in accordance with the present invention, under stringent conditions. Such nucleic acid would
be a prime candidate to determine whether it encodes a polypeptide which retains the
functional activity of leptin of the present invention. The term "stringent conditions" refers to
hybridization and subsequent washing conditions which those of ordinary skill in the art

conventionally refer to as "stringent”. See Ausubel et al., Current Protocols in Molecular

Biology, supra, Interscience, NY, §§6.3 and 6.4 (1987, 1992), and Sambrook et al., supra.
Without limitation, examples of stringent conditions include washing conditions 12-20°C
below the calculated Tm of the hybrid under study in, e.g., 2 x SSC and 0.5% SDS for 5
minutes, 2 x SSC and 0.1% SDS for 15 minutes; 0.1 x SSC and 0.5% SDS at 37°C for 30-60
minutes and then a 0.1 x SSC and 0.5% SDS at 68°C for 30-60 minutes. Those of ordinary
skill in this art understand that stringency conditions also depend on the length of the DNA
sequences, oligonucleotide probes (such as 10-40 bases) or mixed oligonucleotide probes. If
mixed probes are used, it is preferable to use tetramethyl ammonium chloride (TMAC) instead

of SSC. See Ausubel, supra.

The term “leptin fusion proteins” or simply "fused protein" refers to a
polypeptide comprising leptin or its active fractions or a mutein thereof, fused with another
protein which, e.g., has an extended residence time in body fluids. Leptin or its active

fractions may thus be fused to another protein, polypeptide or the like.

The term "salts" herein refers to both salts of carboxyl groups and to acid addition

salts of amino groups of leptin, its active fractions, muteins, or leptin fusion proteins thereof.
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0.1 x SHectand ifl. ity INTAOB&CdErbratidés hdludt nilipksic ks ef dhe @adionglr groups,
amides of the carboxyl groups by reaction with ammonia or with primary or secondary
amines, N-acyl derivatives of free amino groups of the amino acid residues formed with acyl
moieties (e.g. alkanoyl or carbocyclic aroyl groups) or O-acyl derivatives of free hydroxyl
groups (for example that of seryl or threonyl residues) formed with acyl moieties.

As "active fragments or fractions" of leptin, leptin muteins and leptin fusion proteins,
the present invention covers any fragment or precursors of the polypeptide chain of leptin, or
fused proteins containing any such fragment of leptin, alone or together with associated
molecules or residues linked thereto, e.g., sugar or phosphate residues, or aggregates of any
of the above derivatives, provided said fraction has substantially similar activity to leptin.

The present invention further relates to use of natural and synthetic agonists of the
leptin receptor, which are essentially similar to leptin in their ability to inhibit cell proliferation.
Such agonists may be selected from a library of peptides, a library of peptide analogs or a
random library of organic molecules. Selection is done by means known in the art, essentially
by the ability of the selected agonists to bind to the leptin receptor. For example, a library of

random peptides may be prepared as prokaryotic expression plasmids carrying a DNA coding
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leptin receptor are then further selected by their ability to inhibit cell proliferation in the
aforementioned manner.

Accordingly, leptin, its active fractions, leptin muteins, leptin fusion proteins, leptin
receptor agonists and their salts, functional derivatives, and active fragments or fractions
thereof are indicated for the treatment of various malignancies, preferably for growth
factor-dependent tumors and more preferably for breast carcinomas.

The present invention further relates to use of pharmaceutical compositions
comprising a pharmaceutically acceptable carrier and leptin of the invention, or its active
muteins, fused proteins, leptin receptor agonists and their salts, functional derivatives or
active fractions thereof.

The pharmaceutical compositions of the invention are prepared for administration by
mixing leptin or its derivatives, or leptin receptor agonists with physiologically acceptable
carriers, and/cr stabilizers and/or excipients, and prepared in dosage form, e.g. by

Iyophilization in dosage vials. The method of administration can be via any of the accepted
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coding for the peptide is determ ned. Alternatively, random peptide
libraries or libraries of other nolecules are prepared by solid phase
synthesis on polyneric beads by neans knomn in the art. Beads carrying a
pepti de 5 receptor are
selecteaﬂéronl éﬂngﬁgééﬂMQ%hgﬂbﬁﬁk n%Egéhhhﬂu%éaﬁlg%tln receptor,

e.g., fluorescently Iabeled Ieptln receptor Positive beads are then picked
up and the structure of the peptide or other nol ecule present on the bead
is determned. If the bead carries a peptide, the peptide sequence is

det er m ERCATIPLIE 0f Beferm@sHiRmcCs c%llPlrMﬂieBatidnf by METDeeéning a representative
of a randomTlibrary of organic nolecules then the nolecule is cleaved from
the Reagents:

MTT stock: (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide 5 mg/ml in

phosphate-buffered saline. Stored at -20°C until used.
Solvent: Conc. HCi (450 microliters) in 2-propanol (100 ml).
Procedure:

Grow cells in 96 well plates in the presence of various growth stimulants and growth
inhibitors. At a desired time add MTT stock (10 microliters) to each well. Incubate 2.5-3
hours at 37°C. Aspirate supernatant with vacuum using a fine gauge needle. Add Solvent (100
microliters) and read the absorbance with a microplate reader using a 570 nM filter with

background subfraction at 630 nm.



bead and its structure is determ ned by neans known in the art, such as
mass spectronetry, nuclear magnetic resonance and the |ike. Candidate
peptides identified by their affinity for the |eptin receptof SadaN tfgen
further selected by their ability to inhibit cell proliferation in the

af orenenti oned manner. Accordingly, Iepth, its active fractions, leptin
muteins, leptin fusion proteins, leptin Teceptor agonists and their salts,

functi onEkAQﬁPmaz:IUaamﬁmtoacotﬂcmpmmm&.ﬂg;tmﬁme@gﬁ.inmger eof are

i ndi cated Tor € treat nent of varlous mallgnancies, preferably for growth
factor-dgpepgigpt tunors and nore preferably for breast carcinomas. The
present Tnventron further relates to use of pharmaceutical conpositions
conpri si ng apbardeisaugd cellipjataciaapt shlsenceafvatsusadwilegimilat ahd growth
invention, or its active nuteins, fused proteins, leptin receptor agonists
and t heinhibitors. sAt the desitsdatimeleaddy 42 5Ye glwrraldghydevdOr miselitgisd toheaclorell The

phar maceut i cal,.composi fions, of the inventiq re epar f .

D i < SabRE OGRS of e 1shinele! RHE PP ForbEP Bpdtg fh meter e,
agoni st gndval herpR¥S1iele0@0.0% | B 19mpeRhARIRd ©adach Fell, TRO Ghibfopkit@biakiféelie
and/ or excipients, and prepared in dosage form e.g., by [lyophilization in
dosage wicabaed fiird Ominh ovkshéd withiwatertandtreashatcWfl noewith ackgyowtd subtraglianedit ed t
6 JAN 2%86 16 nodes of administration for simlar agents and will depend on
the cond?t®n to be treated, e.g., intravenously, intranuscularly,

subcut aneously, by local injection or topical application, or continuously
by infusion, etc. The anount of active conpound to be adm nistered w |

depend  paf 443 ¥ 8-bEtePhnid il be¥he Mdutid:dedelfedt FAFD G ch Priifekdfiaf ©d and the

conditi —Tequire a

| t of t tej b i ght -basi.s t Wi Ll intr.
s on. Ty B TeBPUesttam G be Siin; 6Ot En; ikt Moo MR gE e
m cr ogr anfck@ HAEY3 e heht seddldl BfLICHRNIYatds £tBx10F dBIGHO Y DVEEMGndATRA Yetal

amounts of leptin "derivatives and |leptin receptor agonists may be
essent i abviye séremgEBS), 451 tihpsewell. Huepan insudin weas addédato difigrent wellsptiipereasiigbe
adm nistered to cancer, patients, e.d. i njection, either.al,one or, in
conbi naCPRFAERHINSo Plafeﬁé?%{séwbeteﬁgf@ﬁtbfé iy And SR PP o S Bat e
t her apeykdefmind® By S3miESwith MTT (Figure 1). The results are average of 8 replicates. Based on

the extent of cell proliferation as shown in Figure 1, a concentration of 50 nM insulin was

used for further studies.

EXAMPLE 4: Determination of the IGF-I-dependent T-47D cell proliferation

Human T-47D cells were seeded into 96 well plates at 3x10° cells/ml in DMEM and
10% FBS, 0.1 mi per well. Human IGF-I1 was added to different wells at increasing
concentrations, the plates were incubated for 3 days and the number of cells was then
determined by MTT staining (Figure 2). The results are average of 8 replicates. Based on the
extent of cell proliferation as shown in Figure 2, a concentration of 50 ng/ml IGF-I was used

for further studies.

EXAMPLE 5: Inhibition of insulin-induced T-47D cell proliferation by leptin

T-47D cells (3x10° cells/mt) in DMEM supplemented with 10% FBS were seeded into
96 well plates (0.1 ml per well). Cells were treated with insulin (50 nM), with or without the



The invention wll now be illustrated by the follow ng non-limting

exanpl es: EXAMPLE 1: Determ nation of cell proliferation by MIT staining
Reagents: MIT stock: (3-[4,5-dinmethylthiazol-2-yl]-2,5-di phen#g ?M?@gl ium
brom de 5 nmg/m in phosphate-buffered s?.ézi ne. Stored at -20C until u .
Solvent: Conc. HCl (450 mcroliters) in 2-propanol (100 m). Procedure:
Gowcells in 96 well plates in the presence of various growth stinulants
and gr oWdicatddtnbdtRiidns 6 mAriHe RpiRdThd PRiAdferMikubies st 634 M S¥obbl &5S) to
each well. Incubate 2.5-3 hours at 37C. Aspirate supernatant wth vacuum
usi ng a 4BihversydihgechewdiectheAdthitdl wighMTTL0ODhe ddte mod ineen $) stamldrd emor (3%
absor banc L.th a mcroplate reader yusing a 570 nMfilter with ckground
Subtr oo Preh T TeSuS hovohd 15pie Bhmbed Supaqisbiho Metkut-shEsdheq oproBRraign
proli fer(ﬁi‘ghﬁéb)by crystal violet staining Procedure: Gowcells in 96 well
pl ates inthe presence of various growh stinulants and growth inhibitors.
At the desir de47D oelsqae] 0 2efImy lin DMBMIRByEM e840 WHhCIOoh FBSI WoretseedRaGhtovel | .
| ncubate 30 minutes at roomtenperature. The mcroplate was then washed

wi t h wat8rwelyplates (Qhamhger orellat Aifteyiaseeday( theimedium, wagi replaeed AydaNMEM each

. T ] ' bat ed f 30, m . hed it t
and 1 ead AR BhE AR TR B SRR bR BB il e ™
Det er m mathi drwitout e ihdisated BostRneREGH3lof TmA il 168l in DMEM-e9AFBONTHLUPRREs T- 47D
cells (American gpe Culture Collection, Rockville, M, strain No. ATCC

HTB 133perguscubatekaled” iChio SB6eChlelfor A dours. The IV Fetrethien/sidinddnwivEystald 10%

fetal ' FBS : |, H insul ir d

i 11 er eXOdhoT IS Hefarnics o B B Pt e R ep i il entn b oo
for 72 hRuisindtebddeR pralfBiatioR{Figeld § Was then determ ned by staining with
MIT (Figure 1). The results are average of 8 replicates. Based on the

extent of cell proliferation as shown in Figure 1, a concentration of 50 nM
insulin .furt i es
E\QPASMPTEFEJ Ifn?nbltmn o??f}F?lt-Hl%luced T-47D cell proliferation by leptin

T-47D cells (3x10° cells/ml) in DMEM supplemented with 10% FBS were seeded into
96 well plates (0.1 ml per well}. Cells were treated with IGF-I (50 ng/ml), with or without the

indicated concentrations of murine leptin. The Plates were incubated at 37°C in 5% CO, for
48 hours. The cells were then stained with MTT. The data are mean + standard error (SE,
n=8). The results show that leptin inhibited significantly the IGF-I-induced cell proliferation
(Figure 5).

T-47D cells (3x10° cells/ml) in DMEM supplemented with 10% FBS were seeded into
96 well plates (0.1 ml per well). After one day the medium was replaced by DMEM
supplemented with 2% FBS and after one day the cells were treated with IGF-I (50 ng/ml),
with or without the indicated concentrations of murine leptin in DMEM-2% FBS. The Plates
were incubated at 37°C in 5% CO, for 48 hours. The cells were then stained with crystal
violet. The data are mean + standard error (SE, n=8). The results show that leptin inhibited
significantly the TGF-I-induced cell proliferation (Figure 6).

T-47D cells (3x10° cells/ml) in DMEM supplemented with 10% FBS were seeded into
96 well plates (0.1 ml per well). After one day the medium was replaced by DMEM
supplemented with 2% FBS and after one day the cells were treated with IGF-I (50 ng/ml),
with or without the indicated concentrations of human leptin in DMEM-2% FBS. The Plates

were incubated at 37°C in 5% CO, for 48 hours. The cells were then stained with crystal



EXAMPLE 4: Determ nation of the 1G-1-de endent T-47D cell proliferation
Human T-47D cells were seeded into 96 well plates at 3x105 ceIIs/n1 i n DVEM
and 10% FBS, 0.1 m per well. Human I G- 1 was added to diffefg r@g Es at
i ncreasing concentrations, the plates were incubated for 3 days an
nunber of cells was then deternlned by MIT staining (Figure 2). The
results are average of 8 replicates. Baseld on the extent of cel

hown_in nce tion of 50

od oM TRE SR A meth £isSiiiSensst SRNERL T e ol it 1epfh ittt o

cel I prokiohigieaftlydRe EGF-IMnduRd Ll &oﬂf%l!atraﬁl(irfguc»§>¢)105 cells/m) in DVEM
suppl enented with 10% FBS were seeded into 96 well plates (0. 1 nml per

well). Cells were treated with insulin (50 nM, with or without the 0 6 JAN
2005 18 indicated concentrations of nurine leptin. The Pl ates were

i ncubat qux AMBEACSE MmHibhiefingulindihdioed MCF’ﬂ@elD%dlifFer‘dﬂbﬂ byhgltl st ai ned with
MIT. The data are nean standard error e results show t hat

| eptin inhibireghshignit ude@&,rawn&l{ﬁwwl:ém 6353%‘0&115/8@' AnRFigdn f%é‘t‘hﬁﬁ're
(Figure 3). T-47D cells (3x105 ce n" DVEM suppl emrented Wth 10% FBS
wer e seddbdldctiont d(ocﬁﬁillwem pdtepre o O\TIC(EHHBBrzzweslubpleméritbénmdné‘VdEBSt were

medi um was re Iaég lf DVEM. su pIerre ed with 2% FBS and after ne dbg'y t he
cel | s wepdlef letwa'ieﬁsmﬂ.w e M) Aftegi e €4y tietm ¥OYES TSR

t l
COMSC SRR PV yiF ahEPbin b R UETR Gl (%‘% v

vi ol et . witheut dieaindicatedesomcént@hong BF&)urmEHeptirEBuhtsSruahﬁwe ediunh. €Phe Blates
inhibited significantly the insulin-induced cell proliferation gure 4)

EXAMPLE vere igybaipd |abﬁ7éol@ in & CQ:fau de honry Ahecells “ﬁffbtherle%lt%wﬁﬁaycwat in

nto. o g R sE g F'oF (Bad Ti FosoR ERCNEEIHIh it F@ef‘é@@ﬁﬁe‘éﬁg

ng/ m), 1N§u1u|il-uﬁlli,1cw &dﬂgyblfeﬁ@onm@uﬁ@med concentrations of nurine leptin. The
Pl ates were incubated at 37C in 5% CO2 for 48 hours. The cells were then

stained wwth MIT. The data are rrean st andard error (SE n=8). The results

ShOW. t h%%}&ﬁﬁ]ﬂ% gl anlgitiq%dofslﬁn—i uce ll\XC]Fg el'l Drohl‘er lon dlelg?

prolife

Human breast adenocarcinoma MCF7 cells in DMEM supplemented with 10% FBS
were seeded into 96 well plates (3x10* cells/ml, 0.1 ml per well). After one day the medium
was replaced by a serum-free medium. After one day the cells were treated with IGF-1 (50
ng/ml) with or without the indicated concentrations of murine leptin in a serum-free medium.
The Plates were incubated at 37°C in 5% CO; for 96 hours. The cells were then stained with
crystal violet. The data are mean + SE, (n=8). The results show that leptin inhibited

significantly the insulin-induced cell proliferation (Figure 9).



T-47D cells (3x105 cells/m) in DVEM suppl enented with 10% FBS were seeded
into 96 well plates (0.1 m per well). After one day the nedi um was

repl aced by DVEM supplenented with 2% FBS and after one day t\@g [ 5035 wer e
treated with 1G--1 (50 ng/m), wth or_w thout the indicated
concentrations of nurine leptin in DVEMPS% FBS. The Plates were incubated
at 37Cin 5% CQ2 for 48 hours. The cells were then stained with crystal

viol et. g%%m_e mean standard error (SE, n=8). The results show t hat

l eptin i ignificantly the 1G~1-induced cell proliferation
(Figure 6). T-47D cells (3x105 cells/m) in DVEM suppl enented with 10% FBS
were seeded into 96 well plates (0.1 m@per well). After one day the

nedi um wigks Ep(lapesdMo- DRt Ms Bp ftreniast b & vilaas, Bos. Frbnsong Rabt. @nd dbinday t he

cells e at wi.th [ GF-1 (50 ng/m),.. wth or.w.thout t.he indiggted
concent rac 1end SR phEay e Biistirtion dl o it 428t BabARf it e
at 37C i1RSSVedde sdedonfiRedid) UNgturel D22, peB6S0oWer e then stained with crystal D 6
JAN 2005 19 violet. The data are nean standard error (SE, n=8). The

results show that leptin inhibited significantly the I1G--1-induced cell

proliferati fqure 7). EXAMPLE 8: 1nhibition.of insulin-induced MCF7

cel | prd‘ﬁi‘sflg‘lr]a]%'%%?ﬂc q‘%‘pﬁ”ﬁe FPCBFJQ@#O&%?{Q%Q%Y-MW MCF7 cells (3x104

cells/m, American Type Culture Collection, Rockville, MD, strain No. ATCC

HTB 22) supplenented with 6% FBS were seeded into 96 well plates (0.1 m

per wel [Jampieldel. okhe Saath, thd., fedsennYvaPeveplRacend Byrn, S2r{lA9F) dechivikivasind

after one day the cells were freated with insulin (50 nM w,th or wthout

he' | ndiTeese OR cRok rBYeIe 1of %ﬂ?rilmprqlewaﬁﬂpl'ﬁn& adHosty 2Pd ecenidal afHratThe

Pl at es n‘éﬁixﬁk&.%‘i&@%?@ aqu;*gag in 5% CO2for 48 hours. The cells were then
jiolet.”

stained wth crystal Vvio The data are nean t SE, (n=8). The results
show that leptin inhibited significantly the insulin-induced cell

proliferation (Figure 8). EXAVPLE 9: Inhibition of |IG--]-induced MCF7 cell
prol i fer@teﬁ@lﬁmb@-4 é»pﬂe inﬁ‘LP-IuQalli{- i 83k Ia%wea%iangﬁhe WEspin signaling getsygrky

suppl emgiied: ¥4 %kﬁ%_ﬁgs were seeded into 96 well plates (3x104 cells/nm,
0.1 m per we ‘§ 'After one day the nedium was replaced by a serumfree

medium After one day the cells were treated with 1G-1 (50 ng/m) with or

wi t hout the indicated concentrations of murine leptin in a serumfree
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agent sel eqtQpg romthe group consisting of leptin, leptin fusion
proteins, “Teptin nuteins, leptin receptor agonists, active fragnments or
fractions of any one thereof, active anal ogs or derivatives of any one

t hereof, salts of any one thereof, and m xtures of any thereof, for the
prepar ati dn ofUse ofeah ecliveragehbselebied framhitts gioop cohsiktimpnf leptgsieptirafusionona

cell proliferati T .cl ai for. the preparation of
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basal di [ N-d I ' ' - he t. f
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active agent iishibitigrt ofrhuman breast carcinoma cell proliferation.

2. The use of claim 1 for the preparation of a medicament for the treatment of human
breast carcinomas.

3. The use of claim 2 or 3 for the preparation of a medicament for the inhibition of
basal and insulin-induced tumor celi proliferation, in the treatment of human breast

cancers.

4. The use of any one of claims 1 to 3, wherein said active agent is leptin.



