-1 NOVEL PHYSIOLOGICAL SUBSTANCE NESFATIN. SUBSTANCE RELEVANT
THERETO. AND USE OF THE SUBSTANCES 5 FIELD OF THE INVENTION The present
invention relates to a novel method of obtaining a factor that is involved in food intake control
and/or body weight control. The present invention alsb relates to a polypeptide obtained by
said 10 method, said polypeptide being involved in food intake control and/or body weight
control, a nucleic acigianeleqils sRaading saidpeypaRtiderpsalhassmeang lor treating,
preventing and diagnosing_diseases _associated with the suppression of food intake and/or the
15 suppression of body Wit Ire herliod alelrdlates to a means
for treating, preventing and diagnosing diseases associated with enhanced appetite and/or
enhanced body weight gain using a substance that inhibits the effect of said polypeptide 20 or
said gene.grurthermore,thepresent inwentigretates to an animal model of diseases
associated with food inl;'?\%g control "ngﬁ%[\r %%%X gy}ag@i gggtro obtained by ggg‘ %gly 5egtide,

. regent, S O a cove X
said gene, and a substance tﬁat inhibits activities thereof, and & method of Scresnin

compounds that contI< i effeE6T-8Xpidtaion df SAIP Pispeptide eing#fkmodel. The
present invention adst: relatesdtboa contpowed thdt iscselected by saidsersening method, and
a diagnostic means,.anddherapauiic agentsdor 1diseages ysing said cpmpound. ;30 5.4
BACKGRQUND QE THs INVENTION, Obesity i a.condition 1 which body weigh, especally
white adipose tissue, occurs In excess, and is generalfy cfassified a& having a body mass
index (BMI) of > “95 k23t 88 HVNG UHGty- fatperEehtage BF 25% 6r 25igreater for
male adults and 309% ¥ wreaterforfernaks atluts: Mse td Habits ofvedltihgakigh-fatatiets and a

lack of exercises irvmoglesa sogiety ghevpercentage @f 1 2: people clagsified as obese is on the
rise. According to

- 5 Lak <

associated with the suppression of food intake arnd/or the

15 suppression of body weight gain using them. The present

' invention also relates to a means for treating,
preventing and diagnosing diseases associlated with
enhanced appetite and/cr enhanced body weight gain using
a substance that inhibits the effect of said polypeptide

20 oxr sald gene. Furthermore, the present invention relates
to an animzl model of diseases associated with food
intake control and/cr body weight control cbtained by
said polfpeptide, said gene, and a substance thaﬁ
inhibits activities therecZ, and a method of screening

25 compounds that controls the effect or esxpression of said
polypeptide using the model. The present invention also
relates to a compound that is selected by said screening
method, and a diagnestic means and therapeutic agents for
diseases using said compound.

30 BACKGRCUND OF THE INVENTION

Cbesity is a condition in which body weight,

especially white adipose tissue, occurs in excess, and is
generally classified as having a body mass index (BMI) of
= 25 kg/m® and as having a body fat percentage of 25% or
3% greater for male adults and 30% or greater for female
adults. Due to habits of eating high-fat diets and a

lack of exercises in modern society, the percentage of



the result of the national nutrition survey by the Ministry of Health, Labor and Welfare in 2000,
the number of men who are diagnosed as obese have certainly 5 increased during the last 10
and 20 years and about 30% of men from 40-69 years old are diagnosed as obese, and for
women as well, about 30% of those 60-69 years old are-diagnosed as obese. In the past,
obesity was viewed as an aesthetic 10 problem, but today, rather than obesity per se, health

impairments accompanied (or potentially.accompanied).by +okesitypose major glinical,
challenges, providing-a medlcagl§gbro¥{1ds for the ereve__ntlon, and treatmersg3 of gbesny. Under
such circumstancelZtheS Japan Society foF 15°ha stidy of OBesty (JASSE) has defined

obesity as "a pattéloiidal condifie thdt is steompanictrart suspected "6 belntfaceshfpanied
by health impairmentssesultingSremdor asseeiated witl: obesiy andsthat rtequires medical

reduction in body weight's ad proposes)t deal with it-20, asa disease.entity,, The hgalth
impairments as used herein 'ndﬁ'ﬁ? épe 2‘d|abe#es and |5npa|red ggjcose tolerance(?s well
as hypertension, Ryp&Ffipideriia, yé ruvicehtia ety fiver ‘GHARE S d Eerelbial vaslar
diseases, sleep aphgarsyrritorte, Grthbpethe disedses SuEh o5 aslostéodfffifisChferistrual
disorders and thedikey(Ihe:dapanasestournal of Clinical Medicine (Nippon Rinsho),

Supplement "Adiposis", issued, by NippopiRinshosha:Co. «kids onsJuly 28, 2003); As diseases
resulting from obesit%maligggnt ;Cuorggrs area%eentiqt%%% %%de gg tsypecificaglé/, o}l?eeg'itghhas been

reported 16 be a ik’ lcet%f f&r the onset ‘of breast cancer, uterine c&?]%lér, colon cancer,

kidney cancer, esbphagEarthfcer cparéreatic cafcéto iferéander, Arcrgansiaater Bancer
(The Japanese Jauraal. of Clinical:Medicinel (Nippah 85 Rihshg); SupplemiatitiAdiposis”,
issued by Nippon,,Rinshasha-€enddd:en July 28; 2003 Nen-patent-decwment ok Abu-Abid et
al. Journal of Megicing (USA),Janvary dy; 3:300:V0k A%, Nes.1+4s R, 73:80; 000 Npi et
’ 15 the Study of Obesity (JASSO) has defined obesity as "a
pathological condition that is accompanied or suspected
of being accompanied by health impairments resulting from
or associated with obesity and that reguires medical
reduction in body weight", and proposes to deal with it
20 as a disease entity. The health impairments as used
herein include type 2 diabetes and impaired glucose
tolerance as well as hypertension, hyperlipidenmia,
hyperuricemia, fatty liver, cardiac and cerebral vascular
diseases, sleep apnea syndrome, orthopedic diseases such
25 as ostecarthritis, menstrual disorders and the like (The
Japanese Journal of Clinical Medicine (Nippon Rinsho},
Supplement "Adiposis", issued by Nippon Rinshosha Co.,
Ltd. on July 28, 2003). As diseases resulting from
obesity, malignant tumors are mentioned, and
30 specifically, cobesity has been reported to be a risk
factor for the onset of breast cancer, uterine cancer,
colon cancer, kidney cancer, esophageal cancer,
pancreatic cancger, liver cancer, and gallbladder cancer
(The Japanese Journal of Clinical Medicine (Nippon
35 Rinsho}, Supplement "Adiposis®, issued by Nippon
Rinshosha Co., Ltd. on July 28, 2003; Non-patent document
1, Abu~Abid et al., Journal of Medicine (USA), January 1,



Hepatology (USA), July 1, 2002, Vol. 36, No. 1, pp. 150- 155). In recent years, furthermore,
there has been proposed a multiple risk syndrome that increases the risk 5 of arteriosclerotic
diseases (myocardial infarction, cerebral infarction etc.) called "metabolic syndrome", which is
attracting attention since cerebral vascular diseases and cardiovascular diseases account for
30% of all deaths in Japan. Therefore, the Japan Society for 10 the Study of Obesity, the

Japan Atherosclerpsie Sogiety, 3he dapan Riabetes Saciety the Japanese.Sogiety of
Hypertension, the Japanese Gireylation %%ﬁg?% the, Japapese Society of Nephrolagy, the
i stasi [

Japanese Society onl_Thronmbosis and Hem sis, the 'Japanese Society of ¥ Internal

Medicine collaborate¥ to drefiv Tt dialifostic SHtéHs Fd-Enndiscsd R chtéria at the press
conference of the Meetirig of thendapanése Sadietyofl dnternah Medicinesan &prili8; 2005
According 3o the eritesia; with-visceralfat (fat acsumulationdn integnal: 2@ organs), set at the
center of the criteria, men.with, - yyalet circumierencs oL §5.gm o1, greater and women with a
waist circumference of 90 cm or greater who have two or more risks of s&rum Ilpia dbnormality

(either one or botf "Of & trigly é&fidé Tatde of BB ThGRIL Bt HHisre"8RE 2 AD L 25°¢Hd6iEsterol
value of 40 mg/dLGslessy; shighhloed dpressere \atue {eitheeene ordoth dfcar systolicspressure
of 130 mmHg or ragre aad endiastolic:peassureraf 85 praHmnand high biced glycaese (a fasting

plood glugese levelaf d404pald! o Maie) are diaghsed;as, 1aving,he Metabolic 30

syndrome (Journal of the J%E)anese Society of Internal Medicine, A researc commi%é on the

diagnostic criteria"for mati ol%lfx?ned}%ﬁ]e%’&ﬁﬁf%oo@%sﬂ%?%?%4,%.16178‘8-263). When this
~ criteria was used i Rereporiet: tamory 298 aakeadilis wiis-vere Smdergping health 35
screening, 61 peopie{21%y) werei diagnosedas obesey , Whreeas2Z peaple{9%e)-wesa
diagnosed as having the, Juetabglic syndroms, ;and g-people(3%6).were nat ingluded - 4 in
obesity b}tjg were q‘g@ggggg %ﬂseg%\élg ethgomfg%%cz):lgcted to draw up its diagnostic
criteria and annocunced the criteria at the press
conference of the Meeting of the Japanese Society of
Internal Medicine on April 8, 2005. According to the
criteria, with visceral fat (fat accumulation in internal
20 organs) set at the center of the criteria, men with a
waist circumference of 85 c¢m or greater and women with a
waist circumference of 90 cm or greater who have two or
more risks of serum lipid abnormality (either one or both
of a triglyceride value of 150 mg/dL or more and a HDL
25 cholestercl valiue of 40 mg/dL or less), high blood
pressure Value (either one or both of a systolic pressure
of 130 mmHg or more and a diastolic pressure of 85 mmHg)
and high blood glucose (a fasting blood glucose level of
110 mg/dL or more) are diagnosed as having the metabolic
30 syndrome (Journal of the Japanese Society of Internal
Medicine, A research committee on the diagnostic criteria
for metabolic syndrome, April, 2005 issue, Vol. 94, op.
188-203). When this criteria was used, it is reported,
among 280 male adults who were undergoing health
35 screening, 61 people (21%) were diagnosed as ohese,
whereas 27 people (9%) were diagnosed as having the

metabolic syndrome, and 9 people (3%) were not included



syndrome (Igaku no Ayumi, Kazuo Takahashi and Yasushi Saito, 2005, Vol. 213, No. 6, pp.
549-554). Since the possible cause of obesity is essentially 5 the persistent excess of energy
(calorie) taken in over energy (calorie) consumed, it is recommended that obese people or
people with obesity undergo the diet therapy and/or the-exercise therapy in order to lower
body weight, especially body fat percentage. However, since 10 the continuance of these

therapies poses cepsiderable, stiess, Q1 angnhanced appetits, adantationde ghanges in life
styles, and exercise tolerance varLous gifﬂculties @aust beT%\éeE%g e%htq 1ggn&inue t@e therapies.

It is likely that Wh%\ﬁl}ﬁjéocrnaﬁor%?ﬁtalﬁenwasBﬁér?::?éaseélfr? the die erapy, i& $o-called

rebound phenomeétriortd-e.2that thécihtestinal alssorptiofrof nithents! increases and energy

~ metabolism lowers, maysaeeur, and thesefore ¢heacontintante of the dietdheeapy may be

abandqne@- Though. ”%%S@'s%@%@%&@e%fs_og%s_'@ﬁm&dq central @P‘){%%ZQ@F&Q& agents
promoting thermalerrpetabol sm, g?s%ptéonﬁslnggb tin a%egti,estgato%?%lg-mglblgn% agents,
etc., the only agent thatcan be“tised undar the Realth msuraﬁcgms&f/s &m in apaon E} %resent

is mazindol whichFfi§tadsifiedPas @' centidiMarfotexigenit e g Fowset: 25 magitdd! is a
stimulant-like compaungd; and:has side. effedts of excitationd irritation, cardiovaseular load,
dysuria etc., and the:period of Liseshas begp dimited te within: 3 maonths, anglthusit is. pot

considered a drug_,that can be easielzy u%eq}gNova Is Pharma KK, "Sanorex 30 0.5mg tablet",
COnt O ase.Lhe S b

package Insert). xCessive reduction in bod weig tgsaoizcl:gﬁeg O"ée"cfnaccf"lcz)i ion") or Pooed intake
(so-called "anorexia®)®&dne8rrfifig %Hé%‘ﬁfreig piBBemafic sifc@it tatealise Ghfdttion dte to a
reduced defense kgdGtiort (irmaunity) 3&ematepoietiedisorders zamerorihdd brirregatar
menstruation, infestikty, meniakdiserderss pesipherak nerve parabysis Nypotension ; xe1y
osteoporosis etc. o, Gengally, when, BMI is <18.5 Kg/me2. orspen.with 3,bady fat .

15 therapy, the so~called rebcund phehomenon, i.e., that the
intestinal absorpition of nutrients increases and energy
metabolism lowers, may occuxr, and therefore the
continuance of the diet therapy may be abandoned. Though
medical treatments of obesity include central anorectic

20 drugs, agents promoting thermal metabolism, absorption-
inhibiting agents, steatogenesis-inhibiting agents, etc.,
the only agent that can be used under the health
insurance system in Japan at present is mazindol which is
classified as & central anorexigenic drug. However,

25 mazindol is a stimulant-like compound, and has side
effects of excitation} irritation, cardiovascular load,
dysuria etc., and the period of use has been limited to
within 3 months, and thus it is not considered a drug
that can be =sasily used (Novartis Pharma KK, "Sanorex

30 0.5mg tablet”, package insert).

Excegsive reduction in body weight (so-called
" "Yemaciation") or food intake (so-called "anorexia™)
concerning obesity is problematic since i1t can cause
infection due to a reduced defense reaction (immunity),

35 hematopoietic discrders, amenorrhea or ilrregular

menstruation, infertility, mental disorders, peripheral

nerve paralysis, hypotension, osteoporosis etc.



percentage of 10% or less and women with a body fat percentage of 15% or less are
classified as emaciated. According to the result of a national nutrition survey by 5 the Ministry
of Health, Labor and Welfare in 2000, the percentage of women with BMI of <18.5 Kg/m2 in
the 20-39 year-old bracket has risen steadily in the.past 10 and 20 years, and in the 20-29
year-old bracket about 24% are classified as "emaciated". This is possibly caused by 10

intentional reductléz)n in food mtaliga wgi‘%e% dgg /e excessive congern g\é%v\&eéght

However, in anorexia nervc?éa oo usaegr one of the central food intake disorders

prevalent among i (é%’ét&t%%ﬁjﬁpb%tlté’ bel & ShrbrieRfdedrebied afHehzE the
nutritional conditigr t1&-adgravates, soimetimessleatling 0. deatif dee tosgemeral aprostration.

Also, as appetite-jowering diseasesibat dnglude conceptsitormery eallad gastropiesispy
gastroatonaja or neHroanlc Stl’ltl% tgert?L is a (ilgg%e a;}e(gna\gedl%qcélo%I %@Bepﬂ% which is

said to exhibit 20 symptoms of gar satlet “after meals and reduced appetite etc. (Talley et

al., Gut 1999, 45 %&ﬁﬁﬂtﬂ%?%zﬁoﬁ?}m&r%@%s%u% of éﬁéF%méntrF&% <arbe
ment|oned cancer drftamheatory disgasess redaced sfigrctiohyofithetpituitary t the teyrdid,Jor the

adrenal 25 etc., p9§&§grg%rydezgee&s{ge stress grd the likepand cpersistent mea@for along
time under these condition eﬁaavﬁcaU%%QQQefevaeake@ml% Under these,cireumstances,
as

recent years, vigorous research een under taken on biological factors that 30 control
“food intakd and afsd 61 HE TeratibREHDS 6F fattors Siich A5355tR YadiponéctiR™d L&‘Ilﬁzelln on
the control of fooldntakes At present ¢owe vare No' cotiusiods Ve bedm niade oh factors
that play a leading <rele i3 foad take canirol andier bady weigbheontrok amandmadactors

such as those desgrihad,abave hayevel: bsﬁgntgseamt@eg@p u@us&gta@@&a rong, need

for denitying facors that ply. leading fole I fhe . & ot of fodd fpke angor he conrol
‘ 15

aggravates, sometimes leading to death due to general
prostration. Also, as appetite-lowering diseases that
include concepts formerly called gastroptosis,
gastroatonia, or néurogenic gastritis, there 1s a disease
termed functional dyspepsia, which is said to exhibit
20 symptoms of early satlety after meals and reduced
appetite etc. (Talléy et al,, Gut 199%, 45, Suppl.
2:1137-42). FPFurthermore, as causes of anorexia, there
can bhe mentioned cancer, inflammatory diseases, reduced
function of the pituitary, the thyroid, or the adrenal
25 etc., post—-surgery, excessive stress and the like, and
persistent anorexia for a long time under these
conditions may cause body weakening.
Under these circumstances, in recent years, vigorcus
research has been under taken on bioleogical factors that
30 control food inteake and also on the relationships of
factors such as leptin, adiponectin and ghrelin on the
control of food intake. At present, however, no
conclusions have been made on factors that play a leading
role in food intake control and/or body weight control,
35 and no factors such as those described above have yet
been used in therapies. Thus, there is a stronyg need for

identifying factors that play a leading role in the



and for applying them into the treatment of obesity and adipogenesis. However, few factors
have been reported to .be involved in food intake control and/or body weight 5 control and for
the PPARY agonist widely used as a therapeutic agent for diabetes mellitus, no direct
involvement in food intake control and/or body weight control has been reported. On the other
hand, nuclear EF-hand acidic (NEFA) is -10 also called nucleobindin 1l (NUCB 2), and a
polypeptide enceded byithe NEFAgenehas acalcium-hinding domain: (B cgomaighand a
DNA-binding domain (Biol Chem Ho Seyler, 19 ug; 497- FA has a high
homology with n%%iieolb(fr%diﬁpabr% |lsr%)opcnefsli€E eré: JQ[(% bgeﬁgﬁnyegﬁw%%?éc?f)%hggl% JzI%)%l)\isA inp}qr%g factor

called the EF-hafrfl Sepeffaftilyshaviigh & fdactivity witrt Eaiciumi(Karabitos &P AE “Rfol Biol
Evol 1996 Sep; 18(7):996:8)eT houghcNEFA s being investigated vegardingits. ont

calcium-binding ahility, its bingling with, pesdin.a cellular growth contral factor,,20 etc. (Kroll et

al., Biochem. Biophys. Res. Commun. 1999 . 1-B and Tanimura et al., J. Biol. Chem.

. , 24, p
2000, Oct 13:275(A1 Ff674-613 %Here Hb o féports oniits- tetailedt TRCHIGIS. NEFA has
been studied regardingthaepéssibility ot beitg secaisstivelgene o USRS 25iyrdrome, an
ophthalmological-disease, and gastic eapeer Houcet an al., Biochim. Biophys. Actg. 1998

July 1; 1407(1):84-91 apd Line at gl., B Cancen 200254une -5:86(14):1824r34). 5
Furthermare, though the possibility of éﬁ?n'\&%ﬁA 1%0'3(%8%(1% belrgg] g_x(_grace Iular%}/ S %reted 30

has beeh‘demonstrafed Béc&isE tHES & S1GHAl Sequence af the amiro t&rminal &h

(Non-patent docmentsy there hre “HEteg6nse ottthe*physibicticaiorphanfacsioyidtrole
as a result of extracellutar sectetiomtiheteofd Alsp, dtheréraréio tepors tHabsaggestiar

e A R e D TS
to provideanové‘ilm}elthnotéco c()jbt%;lrllrﬂﬁirg1 sfactorthatis - te bS8 member oL Ths

15 DNA-binding factor called the EF-hand superfamily having
a reactivity with calcium (Karabinos et al., Mol Biol
Evol 1996 Sep; 13(7):980-8). Though NEFA is being
investigated regarding its calcium-binding ability, its
binding with necdin, a cellular growth control facter,

20 etc. {Kroll et al., Bicchem. Biophys. Res. Commun. 1999,
24, pp. 1-8 and Tanimura et al., J. Biocl. Chem. 2000, Oct
13:275(41):31674~-81), there are no reports on its
detailed functions. NEFA has been studled regarding the
possibility of being a causative gene of Usher's

25 syndrome, an ophthalmological disease, and gastric cancer
{(Doucet et al., Biochim. Biophys. Acta. 1998 July 1;
1407{1):84-81 and Line et al., Br. J. Cancer 2002, June
5:86{(11):1824~30). Furthermore, though the pessibility
of the NEFA polypeptide being extracellularly secreted

30 has been demonstrated because it has a signal seguence at
the amino terminal end (Non-patent document 5}, there are
no reports on the physiological or pharmacclogical role
as a result of extracellular secretion thereof. Also,
there are no reports that suggest a relationship ketween

35 NEFA and food intake contrcl and/or body weight control.

OBJECTS AND SUMMARY COF THE INVENTION

Problems to be scolved by the present invention are




involved in food intake control and/or body weight control, and to provide a gene obtained by
said method, a polypeptide encoded by said gene and a novel polypeptide 5 obtained using
information on the polypeptide encoded by said gene as a means for treating, controlling and
diagnosing food intake disorders and/or diseases associated with the control of body weight. It
is also to provide a substance that inhibits the effect of said 10 gene or polypeptide as a
means for treatin%oc%ntrolgr%_% and diagnosing diseases associated with Ifood intake, control

) #5)53s ] T
and/or body weight control. rﬁ1er}?noere,ﬁeis to prowae an animal model of diseases

associated with thEEHIFS of fodd Hitaki @kdof thé Cohtidt of Doy Pty wisidRt:5btained by
said gene or polypeptide,lor ansubstapcesthatirhibits¢hemn: dt.iscalsbto providesa hovgthed of

screening compo B@%%@%%%%f‘éﬁ@@a%f&e%pfs§mf%%ﬂ8nﬁ§%dmme@iﬁﬁyﬂém%
model, compoun ggl%(étgd bg/. said.sqeeni method, and agi%%n%stg{: m%%iggdZ% abnd
e y

. . i i ) i)
therapeutié agents Using Said compounds. Af erintensive and sxtersive study 1o find 2 novel

method of obtainif§ EfHIGEirmRdNed iFfsod Mtake “Ebntr8l aR@dr By Weighttontrol, the
‘present inventorsdhave deungd that, byiusingthisizolidine dicmes havihgsa 25:RPARyY agonist
activity, genes angdpolypeptides, involved in-dhesuppression, of foogh intake angdéorthe,
reduction in body weight can be ohtained. Furthermare, it was found t the factor.obtained
by said method W%.% I@%&%ﬁ%o@es u%n%cf’[iac)z}]cﬁa?ﬁ%%nr%ﬁarlt% ?gn%%%uggs%g tpo?y%pesﬁit'i_L e 30
factor wak design3ted athestatiR R e sty aing onrésfatin® e Presstitindentdr? have

found that the paztial sEquencelfoy whichawe furictional domainstWwefe dadicated-én the
previous reports hasap@activity on-thes suppsession-ehfopsiintake: andiomtbeaeduetion in body

35 weight, and th%efg!;%bﬁxg disclosed novel polyneptides. nesfatinil nesfatin-1M30,
nesfatin-1M16, nesfatin-1M14 _and nesfatin-1M10. In Nucleobindin | (NUCB1 h%\ggg a-8

high homology in th& ahfRo &did SeqUetite and tife bage ™ the control of b
15

welght cobtained by sald gene or polypeptide, or a
substance that inhibits them. It is also to provide a
methed of screening compounds that control the effect or
expression of said polypeptide using the model, compounds
selected by said screening method, and a diagnostic means
20 and therapeutic agents using said compounds.

After intensive and extensive study to find a novel
method of obtaining a factor invelved in food intake
control and/of body weight contrel, the present inventors

have found that, by using thiazeclidine diones having a

25 PPARy agonist activity, genes and polypeptides invelved in
the suppression of food inteke and/cr the reduction in
body weight can be obtained. Furthermore, it was found
that the factor obtained by sald method was NEFA whose
function has not reported, and thus said polypeptide

30 factor was designated zs nesfatin. Aftei investigating
on nesfatin, the present inventors have found that the
partial sequence for which no functional domains were
indicated in the previous reports has an activity on the
suppression of food intake and/or the reduction in beody

35 weight, and therefore have disclosed novel polypeptides
nesfatin~1l, nesfatin-1M30, nesfatin-1M16, nesfatin-1M1l4

and nesfatin-1M10. In Nuclecbindin I (NUCRBL) having a



sequence of the gene with NEFA/nesfatin and belonging to the same family as the
NEFA/nesfatin, it was also found, NUCB1-M30 which is a site corresponding to the nesfatin- 5
1M30 of NUCB1 exhibits a similar activity. Furthermore, it was found that an antibody that
binds to nesfatin, nesfatin-1 or nesfatin-IM30 has an activity of enhancing food intake and
increasing body weight, and it was confirmed that the inhibition of 10 activity of nesfatin,
nesfatin-1 or nesfatin:1 is effective for enhancing fqod intake and increasing body weight.
Thus, the presentﬁ:!rLl\g/gnl\tﬂilgrgl %?8\% eérﬁ?é%gllg{/ﬂvﬁé}: Elg lﬁ method. 8?0%?§nl%gea actor related

to food 15 intake COHIDI andfor bAdy WaiGht EbRtBE Sid fithod® coRfprisingtBE sep? of:
acting a thiazolidinedisae:eofifpound haviig alPPARY: sfonist, activity:ste & hsamimalian cell,
and identifying a geng of which,expression is induced by s20:said compeund;,(2)rEhe method
according {o (1) V‘i@&%@ino%‘?‘iﬁiugﬁﬁ‘zgﬁgi%i‘%iong cscimggggdaig {rQ .Ii%azone; (3) The method
according to (1) or (2) wherein said m‘ammaﬁian cell is a hon-smail éfe'lli lung cancer cell line,
25 an adipose cell or a CetebiarHsvR delived Telio M ThRE Hhethoda g t671), (2) or (3)
wherein food intakengenttol arid/6e body weight tontiol ds- the: ssisgpressioiCoffoodintake
and/or the suppression-othody weightgaig; 3048) Apelypeptide;coraprsing;anamino acid
sequence set for i ay of SEQJD NOS: 85 75,01.SEQ.ID NQs: 107: 115, (6) A polypeplide

comprising an amino acid sequence set forth in an)é of SEQ | Os: 39-41 or SEQ ID NOs:
101- 35 %83; (7) A polypepfide camptiing an it atid sEqueficd et Torhdih SEQ ID NOs:
13-15; - 9 (8) A pulypeptideccémprisiig aniamine adid séqienced increasing body
welght.
Thus, the present invention provides the following:
(1) A method of obtaining a factor related to food
15 intake contrel and/or body weilght control, said method

comprising the steps of:

acting a thiazolidine dione compound having a PPARy
agonist activity to & mammalian cell, and

identifying a gene of which expression is induced by

20 said compound;

(2) The method according to (1) wherein said
thigzolidine dioﬁe compound is troglitazcne;

(3) The method according to (1} or {2) wherein said
mammalian cell is a non-small cell lung cancer cell line,

25 an adipose cell or a cerebral nerve-derived cell;

(4) The method according to (1), (2) or (3) wherein
food intake contrcl and/or body weight control is the
suppression of food intake and/or the suppression of body
welght gain;

30 {(5) A polypeptide comprising an amino acid sequence
set forth in any of SEQ ID NOs: 65-73 or SEQ ID NOs: 107-
115;

(6) A polypeptide comprising an amino acid sequencé

gset forth in any of SEQ ID NOs: 39-41 or SEQ ID NOs: 101~
35 103;

{7) A polypeptide comprising an aminc acid sequence

set forth in $BQ ID NOs: 13-15;



set forth in SEQ ID NOs: 3, 6 and 9, said polypeptide having an activity of suppressing food
intake and/or suppressing body weight gain; 5 (9) A polypeptide having an activity of
suppressing food intake and/or suppressing body weight gain, said polypeptide comprising an
amino acid sequence having a homology of at least §0% with any of the amino acid

sequence set forth in SEQ ID NOs: 13- 15 39-41, 65-73, 10 101-103 and 107-115; or an amino
acid sequence in which §9 e of the ami acids have .been deleted, insert d or_substituted in

an amino acid sequence set forth |Hp%§/ 0 %I:g(ari%rl\[c@s g13@115a1§bn21 “65- 3, 912103 or
107-115; (10) A p?ﬁ;}ipéfﬁﬁdél hADingEan SRty of SugpréBsing: 155 ERtalRs ARdrsT
suppressing bodyweight gainza saids polypepticecomprising ardmino @lcid sedyence having a

homology of at Ieg%ggggg\g%a%@yt%g&i@og%qg sequence set forth in SEQ ID NOs: 3, 6
and 9; or an amino acid seagence in WhICQe qme of of the ami no acids Qﬁve been 20 deleted,

inserted or substituted n% na no%cﬁ) sequence - 5ét ?orthl éECS)fD O: l?%roré oF an
amino acid sequéfee iR WATER s%?ﬁé%ﬂﬁé%&hﬁi‘ﬁ%’sé&ﬂshr%ﬂhe BEeA dektéd indeHad or
substituted in anyoflthe=aminie acidrsequence:set:fortlv ik SEQ $odNOsc3, Bzand g, said 25

polypeptide compyising &t {east one recognitien site-for-a cleavingenzyme contained in a

living body in an amlno aC|ds guenge carrespon amino agid gumbers 2 in SEQ
ID NO: 3, 6 or 9; 211 he p etep% e accoro?ﬁ% tglﬁ;ﬂq@of%ﬁo%m lgg(r)ﬁﬁhere% ja-t?ieast one

amino aci has been Adted i thed N~ terminf o‘?“fhé@]i‘é’rnﬁlﬁja‘fl ASYIHE Folypeptite
according to any 86(5) < (10)ewhetein acledst baecamino adil residue hasdyaen madified by

a compound or apepiiee; 38 3)-The pehmeptide: aceerging to apyof(Syte (12) anhergin said
activity of supprege;?gﬁp%gvel%t ,%ln ig4an ?Ctlé’gy—pj suRplre%lggol}o% fat,gain; - 10 (14) A

nucleic acid molecu encodln}%] a polypeptl e
_ polypeptide having an activity of suppressing

i5 food intake and/or suppressing body welghit gain, said
polypeptide comprising an amino acid segquence having a
homology of at least 60% with any of the amino acid
seguence set forth in SEQ ID NCs: 3, 6 and 9; or an amino
acid seguence in which some of the amino acids have been

20 deleted, inserted or substituted in an amino acid
sequence set forth in SEQ ID NO: 3, 6 or 9; or an amino
acid sequence in which some ¢f the amino acids have been
deleted, inserted or substituted in any of the amino acid
seguence set forth in SEQ ID NCs: 3, 6 and 9, said

25 polypeptide comprising at least one recognition site for
a cleaving enzyme contained in a living body in an amino
acid seguence corresponding to amino acid numbers 82-162
in SEQ ID NO: 3, 6 or 9;

(11) The polypeptide according to any of {(5) to (10}

30 wherein at least one amino acid has been added to the N
terminal or the C terminal;

(12} The polypsptide according to any of (5) to (10}
wherein at least one amino acid residue has been modified
by a compound or a pepltide;

35 (13) The polypeptide according to any of (5) to (12)
wherein said activity of suppressing body weight gain is

an activity of suppressing beody fat gain;



set forth in any of (5) to (13); (15) A nucleic acid molecule comprising a base sequence set
forth in any of SEQ ID NOs: 74-82 and 116- 5 124; (16) A nucleic acid molecule comprising a
base sequence set forth in any of SEQ ID NOs: 44-46 and 104- 106; (17) A nucleic acid
molecule comprising a base 10 sequence set forth in;SEQ ID NOs: 18-20; (18) A nucleic acid
molecule that comprises a base sequence set forth in SEQ ID NO: 10, 11 or 12 and that
encodes a polypeptide r(l?){i}r)gAa@l ag&i\éi% of suppre sing. foad intake and/or fﬁggr%\gs'gg body

. . T 1 :
weight gain; 15 (19) A nucléic acid molecufiec%ha%y yridizes T0 @ base éae(%}e Bet forth in

- SEQ ID NOs: 109 18258144146774%52, 104-496! 0t/116-124, or a partial sequence thereof
under a stringent conditién,) aid thatlencodes d polypeptilechavingsamactivity of suppressing
food intake 20 ang/gn.suppressingbedy weight gair; &) The nugleig acichmgleculesaccording
to any of E§14) to f%%); wherein said activity of suppressing body weight gain is an activity of
suppressing body fat gain; (21) A vector comprising the nucleic acid molecule 25 according to
any of (14) to (20); (22) (Hid vector Acebrdiigd DO WRIH ATt Jadidimdtecule is
operably linked weer¢he €ontrol 6batregulatory rucleiiadid motecué that eontrolsithe
expression of saiggaycleic acid molecule; 30 (23) A transformant comprising the nucleic acid

molecule according to any, of (14) t0,(20), (24) Th%}ransjgrmant accordin%t Eg23) that
expresses the transcripiiong)produlét 0 éaid nucleic acid molecule: 35 I(%’5) T%est?ansformant

e,
according’to (23)°614%4) that Expres<ds the potypebttie’enddaéd by said nucleic acid
molecule; - 11 (26) The tanstormtancaccording 10 {28) {24y brt comprises a base
seguence set forth in SEQ ID NO: 10, 11 or 12 and that
encedes a polypeptide having an activity of suppressing
food intake and/or suppressing body weight gain;
15 {(12) A nucieic acid molecule that'hybxidizes to a
bazse sequence set forth in SEQ ID NOs: 10-12, 18-20, 44-
46, 74-82, 104-106, or 116-124, c¢rxr a partial sequence
thereof under a stringent condition, and that encodes a
polypeptide having an activity of suppressing food intake
20 and/or suppressing body weight gain;

(20) The nucleic acid molecule according'to any of
(14) to (19) wherein said activity of suppressing body
welght gain is an activity of suppressing body fat gain;

(21) A wvector comprising the nucleic acid molecule

25 accerding to any of (14) to {20}

{22) The vector according to {21) to which a nucleic
acid molecule 1s operably linked under the control of a
regulatory nucleic acid molecule that contrcls ths
exprassion of said nucleic acld molecule;

30 (23) A transformant comprising the nucleic acid
molecule according to any of (14) to (20):

{24) The transformant according to {23) that
expresses the transcription product of said nucleic acid
molecule;

35 (25) The transformant according to {(23) or (24)
that expresses the polypeptide encoded by said nucleic
acid molecule;



(25) wherein the transformant is a microorganism; (27) The transformant according to (26)
wherein said microorganism is Escherichia coli; 5 (28) The transformant according to (23),
(24) or (25) wherein the transformant is a mammalian cell; (29) The transformant according to
(23), (24) or (25) wherein the transformant is a plant cell;-(30) A pharmaceutical composition
for suppressing 10 food intake and/or suppressing body weight gain, said composition

comprising, as an active g@reg}g@tt% polypeptide accordin ng tgdanbégf) 5) @4(13310r a peptide

that contains some_of the amino acid sequence of said  polypéptide, the vector accordlng to

(21) or (22), or thé 15 trﬁﬁ?f%‘?ﬁﬁhnﬁ%%c%?@ﬁ\ﬁft%rm of t23]1d" (29 T3 BPFhe Bharmaceutical
composition according t62 {30 Wheteiarssid metivity ofsupprassing bedy weighe igaindsan
activity of suppressing hody-tat gain;s(329 dthe-pbaimaceutical composition according to 20

(30) or (31 for patients yvith, agll%e@edﬁg@ﬁ%qj}rprgcgggél%gd@get‘e}%gneIIHté@ y hypertension,

hyperlipidemia, h?(/é)erurlcemla fatty liver, cardiac diseases, cerebral vascular diseases, sleep

apnea syndrome, ‘Grthop&dic® a&e%%%st MERArIRPdSorderg A RdiigHantTamors; 25 (33)
The pharmaceutical comp8sitibhsadcordiiPta%(30) F(3IPwheréin the3malighhnttimor is any
of breast cancer,(@erineheancet, calon-eancer kidney caneer;1asephageal cancer, pancreatic

cancer, liver cancer and, gabjadder.cancer; 30(34) Jhs.pharmaceytical composition
accordln%R any f(g»O}t(%g1 3) comprisin 8pharmace O({f{lly acc table, additive; (35) An
at bi

antibody n Po any po ypeprh e "accor gstsozﬁ %) % % é) ?Fie antsnoéjy according
to (35) that binds‘%@%?‘b‘*eb%%“cd%ﬁﬁ%ﬂf@léﬁ amhoaciicsedifencesétfottt in EQ ID NO:
24, 32; 12 (37) Acsubstapce dhatsuppressestthesactivity or5) to {(13) or a peptide
that contains some of the amino acid sequence of said
polypeptide, the vector according to {21) or (22), or the
15 transformant according te any of (23} to (29);
{31) The pharmaceutical composition according to
(30) wherein said activity of suppressing body weight
gein is an activity of suppressing body fat gain;
(32} The pharmaceutical composition according to
20 (30) or (31) for patients with a disease selected from
obesity, diabetes mellitus, hypertension, hyperlipidemia,
hyperuricemia, fatty liver, cardiac diseases, cerebral
vascular diseases, sleep apnea syndrome, orthopedic
diseases, menstrual disorders and malignant tumcrs;
25 {332) The pharmaceutical composition.accozding to
(30) or (31) wherein the malignant tumor is any of breast
cancer, uterine cancer, colon cancer, kidney cancer,
esophageal cancer, pancreatic cancer, liver cancer and
gallbladder cancer; |
30 {34) The pharmaceutical compositicon according to any
of (30) to (33) comprising a pharmaceutically acceptable
additive;
{35} An antibody that binds to any polypeptids
according to (5) to (13);
35 {38} The antibody according to (35) that binds to a
peptide comprising an anino acid sequence set forth in
SEQ ID NO: 24, 32;



production of the polypeptide according to any of (5) to (13); (38) The substance according to
(37) that 5 suppresses the activity of said polypeptide by binding to said polypeptide; (39) The
substance according to (37) wherein said substance that suppresses the activity of said
polypeptides is the antibody according to (35) or (36); 10 (40) A substance that suppresses the
expression of a gene encoding the polypeptide according to (5) to (13); (41) The gene
expression-suppressing substance according, to 40% wherein said gene expression-
suppressing substance is'an antisdngsBligontcieotidd °rs ?ﬁ&%oﬁ%‘? (@25 The geRé
expression-suppréssiiigduisstanée taccoring 1 4 L whieteirithevafiisénse dligohucieotide
molecule comprisesa base sequence set forth in SEQ ID NO: 31; 20 (43) The gene

expression-suppressing (sg.glgstggge saecarding to, &%Q})rwﬁgéeigbsqigﬁen%g@xpression-
suppressirgg substance is a RNA| molecule;é44) é vector for producjng an antisense
oligonucledtide moRELIE 113 RNA| MolecLicys4il viector™ss Fomtriding & nici Asid®

molecule comprisiiig @ Fase’8ég§lénce that is complementary to the nucleic acid sequence of
the antisense oligonuclegide molecules asaarding do {41y ori{42) or of the RNAI smalecule

according to (43),:39, {43),APharmaceiiical compgsition for ephanging. appetite or enhancing
body weight gain, saiid comp %itionscgwgriasért\qg%% s.ué)sé%r}%% gcc_%dilg 5t? any %E gﬂ) to (43)
or the vector accé’r%hr}’f%jfﬁ%; f4é) The pharmacetﬁlca(f compoﬁtlon according to” 35 (45)
containint’a pharmaceutitally‘acteptaiiecddifivd; (4vy ACFaAsgénR Fom-FrmiarTorganism
comprising the nusteie acid midleguleraccordipngto aty ef:(dA)tor(@0)or 513 tthe Megtor
according to any of (21) 19:(22)he gene expression-suppressing substance

according to (40} wherein said gene expression-

suppressing substance 1s an antisense oligonucleotide

15 molecule;

(42) The gene expression-suppressing substance
according to {(41) wherein the antisense oligonucleotide
molecule comprises s base seguence set forth in SEQ Ib
NO: 31;

20 (43) The gene expression—suppreséing substance
according to (40} wherein said gene expression-
suppressing substance is a RNAL molecule;

(44} A wvector for producing an antisense
oligonucleotide molecule or a RNAL molecule, said wvector

25 comprising a nucleic acid molecule comprising a base
sequence that is complementary to the nucleic acid
éequence of the antisense oligonuclectide molecule
according te (41} or (42} or ¢of the RNAL molecule
according to (43);

30 (45) A pharmaceutical compositicon for enhancing
appetite or enhancing body weilght gain, sald composition
comprising the substance according to any of (37) to (43)
or the vector according to (44);

(46) The pharmaceutical composition according to

35 (45) containing a pharmaceutically acceptable additive;

{47y A transgenic non-human organism comprising the

nucleic acid molecule according to any of {14) to (20) or



(48) The transgenic non-human organism according to (47) wherein the nucleic acid molecule
according to any of (14) to (20) is expressed; 5 (49) The transgenic non-human organism
according to (47) or (48) wherein the transformant according to any of (23) to (28) has been
introduced; (50) The transgenic non-human organism:according to (47), (48) or (49) wherein
said transgenic non-human 10 organism is a transgenic non-human animal that exhibits the

state of suppressef food intake.or the.state of suppresseshgody, weight.gain; (51) The

transgenic non-human or%qanlsm according to, (47), (4§) or (49) wherein said trans egic

non-human 15 organism $a traifsgefiB Paht (537 A tanédeicTion-Alini&T ahima that has

introduced thereiri fHe antibodiracdording to=(35)r (36) the suppressing siibstaneey

according to any of (37)410 {39) the gene-expressian-suppressing substance 20 according to

any of (403 to (43) or the X@?t%ﬁe@‘?@fgﬁ%ﬂ {44),.and that exhibits fhe state gtepfanced food
el

intake or the state of enhanced body w t ain;‘:%53 ,% knock-out nongluma,n animal wherein
the entire region bf partthereot of A%éne comprising & RudEotida® S8 sedifende S8t féith in
any of SEQ ID N0O3310112, 181200 44-46,74-82" 194266 ‘and 116-124 has been deleted; (54)
The knock-out non-humanoanimal aceotdingnta: (b3) that-exhibits enhanced-appetite or

enhanced body weight gain;,3Q (53), The non-buman, animal acearding 10.(52)x(3) or (54)
that can be used as an animal model for a disease selected from obesity, diabetes mellitus,

hypertension, hy%%ﬂ?ﬁ?&ésrﬂﬁia{“,shfpé:rﬂ'?i%%ﬁﬁgfFat?yoﬁJer, Cardiac diseases. cerebral vascular
diseases, sleep dptea3s syndforierbFthdpedic areases® ifeRstrialcdisdfdérsdnd malignant
tumors; (56) A methodrefspraducinty the: peptidezictording to - 14 any of (5) to (13) by a
cell-free protein synthetics 1) The transgenic non-human organism according to
(47), (48) or (49) wherein sald transgenic non-human
15 organism is a transgenic plant;
{52} A transgenic non-human animal that has
introduced therein the antibody according to (35} or
{36), the suppressing substance according to any of (37)
to (39), the gene expression-suppressing substance
20 according te any of (40) to (43) or the vector according
e (44), and that exhibits the state of enhanced food
intake or the state of enhanced bbdy weight gain;
(53)‘A knock~out non-~human animal wherein the entire
region or part thereof of a gene comprising a nucleotide
25 sequence sst forth in any of SEQ ID NOs: 10-12, 18-Z0,
44-46, T74-82, 104-106 and 116-124 has been deléted;
(%4} The knock-out non-human animal according to
{53) that exhibits enhanced appetite or enhanced body
welght gain;
30 {(5%) The non-human animal according to (52}, (53) or
’ {543} that can be used as an animal model for a disease
selected from obesity, diabetes mellitus, hypertension,
hyperlipidemia, hyperuricemia, fatty liver, cardiac
diseases, cerebral vascular diseases, sleep apnea
35 syndrcome, orthopedic diseases, menstrual disorders and
malignant tumors;

{56) A method of producing the peptide according to



method or a chemical synthetic method; (57) The method of producing the peptide according
to any of (5) to (13) using the transformant according to 5 any of (23) to (29) , the transgenic
non-human organism according to any of (47) to (51), or the non-human animal according to
any of (52) to (55); (58) The production method according to (56) or (57) comprising a
purification process by desorption of said 10 peptide from the antibody according to (35) or

(36); (59) The production ngﬁe_% a d@{d'@g_tgz (58) or4p2) comprising a progess wherein said

peptide is expressea’ as a used pratein and then is purified using a glutathione-bound
carrier: 15 (60) TH& Pr6duction nidbt-according f5 (56)°6F (57) comprising a process wherein
said peptide is expressed as AHdistaghusediptoteitiand thehss prrifiedeusing & dhetal ion
chelate carrier; (61) The,praduction.methed according:to (G8herr#)ar0 carptising;ayarocess
wherein sgid peptde is, pxpiessedas,a FLAG taglused pratein.aad then is putified using an

anti-FLAGatag an%%d?- ound carrier; (62) An assay method of predicting or diagnosing the
state of enhanced %664 fritake & érffarded bddy Weight 25 §ain-CSmprising e steh bt *
detecting the amewstocontainéd ofrey naélei® acid-molééule comprising a nucleotide sequence
set forth in any of SEQ 1D INOs110p22:3148:2Q0,:44-46, 74-82-404: 106 aad EHG-124, ariof a

bolypentide comprising. po;apino ackd sequenc, set il 36 1n anyof SEQIDN O34 6. 9.
13-15, 39-41, 65-/3, .01- 103 and 107-115 ina blolo%gggga.m CI)e Lrgog’n ama aj; (63) Thg
assay mefhod ace6RIinG To (65T coRTpridiig RSt p5-CaMpaTing the’amount coRtained of said
nucleic acid molecule of x3id Polypeptithe i arbisogical sample 35/frbfh aThantthal With that
in a biological sampie fros1. ag nermad irdividuat (64) Ehre dassaymdthadsaccrding 46 (62) or
(63) - 15 Comp“%j”@ﬁﬁtﬁﬁ’s%fﬁugg&%mﬁ §%e@{§?q§a§§gified vsing a
glutathione—bound carrier;
15 (603) The producticn method accdrding to {56} or (57)
comprising a process wherein said peptide is expressed as
a His tag-fused protein and then is purified using a
metal ion chelate carrier;
{61) The production methoed according te (56) or (37)
20 . comprising a process wherein said peptide is expressed as
a FPLAG tag~fused protein and then is purified using an
anti-FLAG tag antibody-ound carrier;
{62} An assay method of predicting or diagnosing the
state of enhanced food intake or enhanced body weight
25 gain comprising the step of detecting the amount
contained of a nucleic acid molecule comprising a
nuclectide saguence set forth in any of SEQ ID NOs: 10-
12, 18-20, 44-46, 74-82, 104-106 and 116-124, or of a
polypeptide comprising an aminc acid sequence set forth
30 in any of SEQ ID NOs: 3, 6, 9, 13-15, 39-41, 65-73, 101~
103 and 107-115 in a biological sample from a mammal;
(63) The assay method according to (62) comprising a
step of comparing the amount contained of said nucleic
acid molecule or said polypeptide in a blological sample
35 from a mammal with that in a bicleogical sample from a
normal individual;
(64) The assay method according to (62} or (63)



amount contained of said nucleic acid molecule or said polypeptide in a biological sample
from a mammal as a state of enhanced food intake or enhanced body weight 5 gain; (65) The
assay method according to any of (62) to (64) comprising the step of judging the state of
decreased amount contained of said nucleic acid malecule or said polypeptide in a biological
sample from a mammal 10 as a state or a risk of developing a disease selected from obesity,

diabetes me”“U%Q%g%ﬁ}@@ﬂgna hyRerligidemia, hyperHrcemia fatty liver, cardige diseases,
cerebral vascular diseases, sleep apnea syn,drome,qorthopedié; diseases, menstrua| disorders
and 15 malignarittimors~(@8)°THE asay tethdt SeEsrding 16 (B3) 6F Tomprising the
step of judging thecstete bt iritteased antourt icontaffestPof saiiucieitzagia mdfecule or said
polypeptide in a kiolagicalsamplenfrem advammakas the 20:stateof suppyessedifood intake or
suppressed bodyg\g@llght gain; (67) The assay method according to any of (62) to (66)
wherein the amount contained of said polype%%ide is detected using the antibggy according to

(35) or (36): 25 (68) The assay Hefhot &clSrdiRg tS%%VSTl(@Z)% Wherdin the’amount
contained of said(fddleiecasid  molecilesisdetacted Uisiti apleast ohiesdfea PR primer, a
probe or a DNA chip ferdeteciing.a nucleie atit anefecidecomprising a ouclegtiderseguence

set forth in 30 any,of SEQ IDNOSs: 10-12, 18-20, 4446, 74:82, 1041106 and 116:4241 (69) An

assay kit for use in th(_a assay method ac ord%ng ége n (l)f é625) ng 69{32 4 esagﬁ% kgcgﬁoergpnsmg at

least oné bf a PCR p‘f’lr’r?é:rffl epr% e'ora ﬁchlp for 35 d tectinga nucleic acid molecule

comprising a nuclestitle> Zegjtience Setidhsintny 6f SEQNPPRO<L VL2, 18-20, 44-46,

74-82, 104-106 ang-:16-124¢ an b, ahhedy x 16emeeeghiizing alpolypeptide €omrprising an

amino acid diseases, cerebral vascular diseases, sleep apnea

syndrome, orthopedic diseases, menstrual disorders and

15 malignant tumors;

(66) The assay method according te (62) or (63)
comprising the step of judging the state cf increased
amount contained cf said nucleic acid molecule or said
pelypeptide in a biological sample from a mammal as the

20 state of suppressed food intake or suppressed body weight
gain;

(67) The assay methed éccording toe any of (62) to
{66) wherein the amcunt contained of said polypeptide is
detected using the antibody according to (35) or {36);

25 (68) The assay method according to any of {&2) to
(66) wherein the amount contained of said nucleic acid
molecule is detected using at least one of a PCR primer,
a probe or a DNA chip for detecting a nucleic acid
molecule comprising a nucleotide sequence set forth in

30 any of SEQ ID NOe: 10-12, 18-20, 44-46¢, 74-82, 104-10¢
and 116-124; o o

(69) An assay kit for use in the assay method
according to any of (62) to {68), said kit comprising at
least one of a PCR primer, a probe cr a DNA chip for

35 detecting a nucleic acid molecule comprising a nuclectide
sequence set forth in any of SEQ ID NOs: 10-12, 18-20,
44-46, T4-82, 104-106 and 116-~124; or an antibody



sequence set forth in SEQ ID NOs: 3, 6, 9, 13-15, 39-41, 65-73, 101-103 or 107-115, a
standard peptide, or a modified peptide for the binding competitive reaction; 5 (70) A method
of screening a therapeutic or preventive agent having an effect of suppressing food intake
and/or suppressing body weight gain, said method gomprising the steps of: contacting a test
substance with a mammalian cell, 10 and detecting the increased expression of a gene in said
cell comprising a nucleotide sequence set forth in any of, SEQ ID NOs: 10-12 &8-20, 44-46,
74-82, 104-106 ahd PS4 S0PthEinGrERS e %rﬁggﬁtr ofa'f IﬁﬁegﬁndéziSaiﬁiiracellularly
contained in said cetvorextracal|ifanyhséeretd@ compiisingan amifo acid sequétice’set forth
in any of in SEQ4BD-N®s: 8y 6, % 13:15; 89-41,65-7 35 1613108 andtlie 1151 (21) The

screening mmh‘?%&%gﬁ%&%@ﬁ%%%@ir{h?eo the mammalian.cell is;,onednwhich;a

regulatory nucleic acid malecule that controls the eXpressio of a gene, comprising a

nucleotide’sequence set farth’in"&hy §FSBO IO KOS T0-12 1856 4446, 74-82, 104-106
and 116-124 andtherautleis asitkriolBailEref & feFOHREF §efié FaV 25 5ed¥intfdduced, and
the induced expressian®fa.gepe comprising anuclegtide sequencensetstotth meanyodf SEQ
ID NOs: 10-12, 1§&%3%§§g7€5%2’5¥@%'§0@@”d 116-124 is detected by the induced

expression of the reporter %;ne;,so (72) A meth%gI3 tof screegi{‘l{g a tpﬂgg‘%g)%y.ticnorc Epl@ventive
' o}

agent having an effect Sf8Uptresiifg food intake and/of suppressing body weight gain, said

method Edmprisiagdhe steps of: administering a test substance to a mammal, and 35
detecting the enhanced®xpression aha gener comprisingre autleotide seqeerce setfarth in
any of SEQ ID NQs; 110:12,,18:20,A4-46, 7A:82: 4@4-108,:and116:1 241 R oktheignhanced
production of a polypeplidg complising an, oo 44.45, 74-82, 104-10¢ and 116-

124, or the increased amount of a polypeptide

i5 intracellularly contained in said cell or extracellularly
secreted comprising an amino acid sequence set forth in
any of in SEQ ID NOs: 3, &, 9, 13-15, 39-41, 65-73, 101~
103 and 107-115;

(71} The screening method according to (70) wherein

20 the mammalian cell is one in which a regulatory nucleic
acid molecule that controls the expression of a gene
comprising a nuclectide seguence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104~106 and 116-124
and the nucleic acid molecule of a reporter gene have

z5 been introduced, and the induced expression of a gene
comprising a nucleotide sequence set forth in any of 3EQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-124
is detected by the induced expression of the reporter
gene;

30 {72y A method of screening a therapeutic or
preventive agent having an effectfof suppressing food
intake and/or suppressing body weight gain, said method
comprising the steps of: '

administering a test substance to a mammal, and

35 detecting the enhanced expression of a gene
comprising a nucleotide sequence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-1Z4



amino acid sequence set forth in any of SEQ ID NOs: 3, 6, 9, 13-15, 39-41, 65-73, 101-103
and 107-115 in a biological sample from said test animal; 5 (73) A method of screening a
therapeutic or preventive agent having an effect of suppressing food intake and/or
suppressing body weight gain, said method compgis'inig the steps of: administering a test
substance to the transgenic 10 non-human organism according to any of (47) to (50) or the
non-human animal according to any of (52) to (55), and detecting the suppression of food
intake or the suppfedsién %‘F%B%"d@%ﬁe@ﬁ?ﬁé‘?ﬁ TSafth tnsgERRERbAY S5 IRHRARSORfAriEm or
said non-human amiaval; 644)T e goreeningahethod hecording toAarBEQf (D)t (73) wherein
the therapeutic orpreventive agent havingran eftect of suppressing-fogd;intake and/or

suppressir_lg boq%wg'ig%i%ag@ i% ém%]féa@%%%c or 129 %c_asvtgnég/lemaaqgnt fqr a o!isease s_elected
from obesity, diabetes mellitus, hypertension, %yperl!pldemla, hyperuricemia, fatty liver,

cardiac diSeases, cerebfdl”Va&cliar diseddes SIEEF Hpthea Syfidronie fofthdpedic diseases,
menstrual disordersearid: rialigramt tuniors; 125 (Z5) Fhectherapesticor preventiveagent having
an effect of suppressing foad itake and/ek suppressing.kady weight gain,:said.agent being
obtained by the "&%@Sgi E‘Eﬁ%:qiﬂ% toa sOfoQ:O) to (74); (76) The therapeutic or preventive
agent according 30 to (75) wherein the therapeutic or preventive agent having an effect of

suppressing food intake®aRtfor S&Gpressig Bty WERH Yain i€ a therapettd 6 Isreventive
agent fort8 disease seledted from obesity 2 diabetesynalitesy hypertéhsion: hijperlipidemia, 35
hyperuricemia, fattydivesrcardiac: diseases, serebral nvasaulan diseases; sleep appea
syndrome, orthopggic diseases, menstrual disorders and malignant tumors; - 18 (77) A

method of screening a therapeutic or
9 deté%%%ng the suppression of food intake or the

suppression of body weight gain in said transgenic non-

15 human organism or said non-human animal;

(74} The screening methed according to any of (70)
to (73) wherein the therapeutic cr preventive agent
having an effect of suppressing food intake and/or
suppressing body weight gain is a therapeutic or

20 preventive agent for a disease selected from obesity,
diabetes mellitus, hypertension, hyperlipidemia,
hyperuricemia, fatty liver, cardiac diseases, cerebral
vascular diseases, sleep apnea syndrome, brthopedic
diseases, menstrual disorders and malignant tumors;

25 {75) The therapeutic or preventive agent having an
effect of suppressing food intake and/or suppressing body
weight gain, salid agent being cbtained by the method
according to any of (70) to (74});

{76) The therapeutic or preventive agent according

30 to (75) wherein the therapeutic or preventive agent
having an effect of suppressing food intake and/or
suppressing body weight gain is a therapesutic or
preventive agent for a disease selected from obesity,
diabetes mellitus, hypertension, hyperlipidemia,

35 hyperuricemia, fatiy liver, cardiac diseases, cerebral
vascular diseases, sleep apnea syndrome, orthopedic

diseases, menstrual disorders and malignant tumors;



preventive agent having an effect of enhancing food intake and/or enhancing body weight
gain, said method comprising the steps of: 5 contacting a test substance with a mammalian
cell, and detecting the decreased expression of a gene comprising a nucleotide sequence set
forth in any of SEQ 1D NOs: 10-12, 18-20, 44-46, 74;82, 104-106 and 116-124 10 in said cell,
or the decreased amount of a polypeptide comprising an amino acid sequence set forth in any
of SEQ ID NOs: 3, 6, 9,,]]?f-15p: 39-@%, QS-ZS, 101-@Jf10i?fqangl1 g%?-%;selilr%_’t@c%lkularly contained in
said cell or extracellularl s}ecretné%; 5 (ﬁB‘) fﬁé:%creercﬁng rﬁeﬁﬁ"djaccér“ding to (77) wherein
the mammalian cel %5 ené-ifviiehm e régilaténymudéis atid mdlBeale ikt coiftfols the
expression of a geneaeemptising asticieotide segiienceisetfonthiin, any of SEQh4D NOs:
10-12, 18-20, 44-46,,/4:82,,1047106.and 116-124 20 and the nucleic acid molecule of a

reporter gene have been introduced, and the suppressed expression of a.gene comprising a

nucleotidegsequence set TR v %‘L?l? o%%&fgt IE)U%%:SE%I}L%%Q‘ B-fo,mﬁwﬂ%%qfﬁ&%@&-l%

and 116-124 is d&técted by the suppressed expression of the reporter 25 gene; (79) A

method of screening a therapettic;or: Hpreventive ssgent hraving amefféctzofzenkancing food

inéak_e and/or enhanging body weight.gain, ﬁl?si:d %aam;ic gogé%riséegﬂheisxegﬁpfe 80seg f

administering a test substance to,a mammal, and, detegting t sse ession of a
ML b s i e R R S p o e

gene comprising a nucleotide sequence sét forth in any o s-10- -20, 44-46,
74-82, 104-106 ahd Bre 424251 thé SuppfeSSsd produttsirora pollypepfidedeonipiiS§ing 35 an
amino acid sequengersetSforth iaramyrohSEQID NOs: 8,8, 92134%5;39-41, 85¥73, 101103
and 107-115 in arhiolegicalssamplesfroms said tess-animak=-19 , (80)1A methadsof soreening a
therapeutic or intracellularly contained in said cell or extracellularly
secreted;

15 {78} The screening method according to (77) wherein
the mammalian cell is one in which a regulatory nucleic
acid molecule that controls the expression of a gene
comprigsing a nucleotide sequence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-~124

20 and the nucleic acid molecule of a reporter gene have
been introduced, and the suppressed expression of a gene
comprising a nucleotide sequence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104-10¢ and 116-124
is detected by the suppressed expression of fhe reportexr

25 gene;

{79} A method of screening a therapeutic or
preventive agent having an effect c¢f enhancing food
intake and/or enhancing body weight gain, said method
comprising the steps of:

30 administering a test substance te a mammal; and

detecting the suppressed expression of a gene
comprising a nucleotide sesguence set forth in any of SEQ
ID NOs: 10-12, 18-~20, 44-46, 74-82, 104-106 and 116-124
or the suppressed production of a polypeptide comprising

35 an amino acid sequence set forth in any of SEQ ID NOs: 3,
6, 9, 13-15, 39-41, 65-73, 101-103 and 107-115 in =z

bioclogical sample from said test animalj;



preventive agent having an effect of enhancing food intake and/or enhancing body weight
gain, said method comprising the steps of: 5 administering a test substance to the transgenic
non-human organism according to any of (47) to (50) or the non-human animal according to
any of (52) to (55), and detecting the enhancement of food intake or the 10 enhancement of
body weight gain in said transgenic non- human organism or said non-human animal; and (81)
The therapeutic or preventive agent having an effect of enha}pcin food intake and/or
enhancing body Weight(égi%,%gﬁgg%ﬁt %%insgcg%?arﬁ:’nré%l bay the metho l<i50<'afccording to any of
(77) to (80). BRIBPE EXPEANAFON OETHEDRAWNGS Fif. Bid'aAdaget6PNorthern
blotting using a NEfAkprehe; which-shows thatthe,expression of the NEEAgenads induced
by troglitazone, and that the NEFA gene is 2¢ constantly expressed in 3T3-LI cells that were
differentiated to precursor adipose cells, in tgum,an ergnbrog i@gl tglf?gt%t:ly;gma cell line
HBT185 cells and SQ- 8 EEHE: ASFERY 2%s & drawing that shows a Schematic 25 diagram of
the domain structife Gfurpslypeptidesdncodett By the NEEX geneldnd & figurd of fie
sequence of the NAP rpeptidertised fampreparing antisnesfatinsantivpody? B of Figs 2.is an
image of Western blotting using a polyclonal antibody prepared with the NAP peptide,
sho_wmg that_a 30 _polyp(f&tgjgtggco%%d b thel N(:Eﬁlf@_,?]}1 gene is %SS?QEQJ“% extract of the rat
brain. Fig. 3 is an image 0 immurrohistoc emlcantalnlng using a polycﬁ)naﬁ antl%ody against
the NAP!feptide Sshowisg fdt the RERA §8hrehs eprassed 7 sites 35 885di5té¢With food
intake control suthvas:the ayeuaten nucleus. (Arc)nparaventeicitar lnucleds (PVN), the
supraoptic nucleus (SON)-anc the lateral:hypothalamic 2@ narea: (L} ot the hypgthalamus of

the rat brain. effect of enhancing food intake and/or enhancing body

weighﬁ gain, said agent being obtained by the method
15 according to any of (77) to (8BC).
RRIEF EXPLANATION OF THE DRAWINGS
Fig. 1 is an image of Northern blotting using a NEFA

probe, which shows that the expression of the NEFA gene
is induced by troglitazone, and that the NEFA gene is

20 constantly expressed in 3T3-L1 cells that were
differentiated to precursor adipose cells, in human
cerebrospinal blastocytoma cell line HBTIBS cells and 5Q-
5 cells. _

A of Fig. 2 is a drawing that shows a schematic

25 diagram of the domain structure of a polypeptide encoded
by the NEFA gene and a figure of the sequence of the NAP
peptide used for preparing anti-nesfatin antibedy. B of
Fig. 2 is an image of Western blotting using a polyclonal
antibody prepared with the NAP peptide, showing that a

30 polypeptide encoded by the NEFA gene is present in the
extract of the rat brain.

Fig. 3 i1s an image of immunchistochemical staining
using a polyclonal antibody against the NAP peptide,
showing that the NEFA gene is expressed in sites

35 associated with food intake control such as the arcuate
nucleus (Arc), paraventricular nucleus (FVN), the

supracoptic nucleus (SON) and the lateral hypothalamic



A of Fig. 4 is an image of Western blotting using a polyclonal antibody against the NAP
peptide showing the expression and the purification of GST-NEFA which is a 5 bound form of
GST and mouse matured nesfatin. In A of Fig. 4, lanes 1-4 represent the rainbow marker, the
preinduced bacteria, the post-sonicated pellet and the purified GSTNAP, respectively. Also, B
of Fig. 4 is an image of Westéern blotting using anti-nesfatin antibody 10 showing the process

of GST-NEFA bejng clegued with, fhrombin, and puifid 10 .0( Eig. 4. age 1 represents the
marker, lane 2 représe t§ the sample &fore purification, lanes 3-6 represent washed

samples, and lane 7 tHe pirifie@ safplé. 35 Fg &%sH gf5it SRBWiHG that the fostintake

behavior by rats is-Syppressedzy: thecddministratiort bf r8sémiinantiresfatininto te third

ventricle of the rat, Brain. In,Fig,.5; *-and A% represent & significant vdiffereace °<.05 and

P<0.01, respecti\‘é%lx%giel?tive to fzg d&%e E(El:ontryg)l grgugagi& B.is a graph showing that the food
S

intake behavior y fa isénhance y tﬁg administration of anti-nesfatin antibody into the
third ventricle of #ie raf braifMiFFig. 6, *reptasahtd ASighiticant 2 diférence $<0.001

relative to the coptrolilgG cEig. Fastiews an iage of in situilviridizatdn #F thedoidis tissue,
showing that fasting canJawes the rexpression o the, nesfatinngene dit the gat hypethalamus

and re-feeding cap restore the expression In Fig 1.4 JQ.reprenente,ths canobarau, B

represents the fajélﬁﬁaegroup an represents the re-feeding group, and. the upper figures

represert®L00-magfifieddintdge s aRdtRE BB figures répradenit 4005magnified images. Fig.
8 shows an imagerofammunehistocherhical staifn 35 aingianti-hestatirtantiB68yS8RBWNgG that
fasting can lowef the gxpression of nesfatip in: the tat Rypothatarnushdndzg. 8, A represents

the control grOUpp%r}:d}.Pibc%%i%erRrels_gHgsth?—f@S}@rgwpc It is-alsQ animnage ,Ofand

lane 7 the purified sample.

i5 Fig. 5 is a graph showing that the food intake
behavior by rats is suppressed by the administration of
recombinant nesfatin into the third ventricle of the rat
brain. In Fig. 5, * and ** represent a significant
difference P<0.05 and P<0.01, respectively, relative to

20 the control group.

Fig. 6 is a graph showing that the food intake
behavior by rats is enhanced by the administration of
anti-nesfatin antibody into the third wventricle of the
rat brain. In Fig. 6, * represents a significant

25 difference P<0.001 relative to the control IgG.

Fig. 7 shows an image of in situ hybridization in
the brain tissue, showing that fasting can lower the
expression of the nesfatin gene in the rat hypothalamnus
and re-feeding can restore the expression. In Fig. 7, A

30 represents the control group, B represents the fasting
group and C represents the re-feeding group, and the
upper figures represent 100-magnified images and the
pottom figures represent 400-magnified images.

Fig. 8 shows an image of immunohistochemical stain

35 using anti-nesfatin antibody, showing that fasting can
lower the expression of nesfatin in the rat hypothalamus.

In Fig. 8, A represents the control group and B



immunohistochemical stain (C) using anti-C-Fos antibody, showing that the reduced
expression of nesfatin during fasting is due to enhanced appetite. In Fig. 8 the upper 5 figures
represent paraventricular nucleus (PVN) and the bottom figures represent arcuate nucleus
(Arc). Fig. 9A is a drawing that shows the amino acid ;sequences of human and rat nesfatin
and the estimated cleavage site for prohormone convertase. V represents 10 the estimated
cleavage site for prohormone convertase, Fig. 9B is a s¢ ematicldiagé(am showi% the position
of peptides in nesTatRT5F Prépariity antibody aaingt nesfafin-1. nesfatin-2; Tiesfatin-3,
nesfatin-2/3, as wellvashésfatintEriesfatintz/8rand hestatis-3athbught 16 e 15 f6fAed by
prohormone convertase.Figr2€ isra:drawing:af Westess bletting shoviingl that:thengntibody

per se against nesfatin-1 and nggfatin; 3 hind, o the, gntigenof interest.dn kig: 9C. ihg. drawing
on the left shows the result of an experiment in 20 which the ne fa&ig-lémqtidgn\éva%@igrated
and subjetted to"WEstER BTG With RESATR-T 1gG ahd the drawing on the right Shows the
result of an expetimiehein fihich ethernesfatints pepfide-Rasifibrafed Anra subjected to

Western blotting with nesfatina@2 1gGa 256:figi A9 istan image=ofidaubleinminandbistochemical
stain using anti-nesfatin:1 antihody, and antisPCs1/3, antihody ar.anti:RC=2 antibedy showing
the presence of a céll that is simultaneously expressing nesfatin-1 and, prohormone
convertase (PC-H36HPELFintthe Tt bPaM’ 35°PRE (PP Farsiand the 16WEer pahel of A of
. Fig. 10 tepresent the stained imagesawith gresfatie- 12igG vy the rnimenohistechentical image
of the rat hypothalamusctissue; pand the ipperraneldn B offrig.rtd represents asHuarescent

image with PC-Ligand the lower,panel p, B f 8.7, d0Jepresents lugreseantimage with

PC-2.Fig. 1lisa érzfef?showmg at the administration” of-nesfatin-1 jnto_the third ventiricle of

arat-22 suppred&asHiéTood intaRaTetavior BEfHE raf) bt theS tatin-2/3, as wel

as nesfatin-1, nesfatin-2/3 and nesfatin-3 thought Lo be
i5 ~formed by prchormone convertase.
Fig. 9C is a drawing of Western blotting showing
that the antibody per se against nesfatin-~l and nesfatin-
3 bind to the antigen of interest. In Fig. 8C, the
drawing on the left shows the result of an experiment in

20 which the nesfatin-1 peptide was migrated and subjected
to Western blotting with nesfatin-i IgG, and the drawing
on the right shows the result of an experiment in which
the nesfatin-3 peptide was migrated and subjected to
Western bleotting with nesfatin CZ IgG.

25 Fig. 10 is an image of double immunohistochemical
stain using anti-nesfatin-1 antibody and anti-PC-~1/3
antibody or anti-PC-2 antibody showing the presence of a
cell that is simultanecusly expressing nesfatin-1 and
prohormone convertase (PC-1/3 or PC-2) in the rat brain.

30 The upper panel and the lower panel of A of Fig. 10
represent the stained images with nesfatin-1 IgG in the
immunchistochemical image of the rat hypothalamus tissue,
and the upper panel in B of Fig. 10 represents a
fluorescent image with PC-1/3 and the lower panel in B of

35 Fig. 10 represents a fluorescent image with PC-Z.

| Fig. 11 is a graph showing that the adminlstration

of nesfatin-1 into the third ventricle ¢f a rat



administration of nesfatin-2 or nesfatin-3 does not cause any changes in food intake behavior.
Fig. 12 is a graph showing that the continuous 5 administration of nesfatin-1 into the third
ventricle of a rat results in persistent suppression in food intake behavior (A) and persistent
suppression in body weight gain (B). Fig. 13A is a gfaph showing that the administration 10 of
an antibody against nesfatin-1 into the ventricle of a rat enhances appetite. In Fig. 13A, * and

**represent a significant difference P<0,05 and 2<0.001, respectively, relatiye tothe control
IgG-administratio%“é’l%ﬁ%s. 4. i B is %Ograipﬁ%%gw?ﬁg ?ﬁgtotﬂgoaffjr%lgrﬁ/sﬁg%én%%é ofp a mutant
in which nesfatin2leannet-be ExeisetEfraf® fTesiana ifto THe vahtritle of a5t Yo AbE Eause

enhanced appetiterelative. te nesfatifc &g 1448 @ grapty showing that the continuous
administration of antisensg RNA against.nesfatin,inio ther 20wentdclecfa raiJesults in
suppression in food intake behavior (A) an ppression in body weight gain (B)..In Fig. 14, *
and ** represent ASighiticant difféte é?:‘e nﬁ%?%é %nd P00 Egr%s%:éjét%\?e I?/a %I%ﬁ)\cléﬁo%ge

missense. 25 Figa 154 a§FapF Shéwiry thie: FESUTE of WEASHNG the arhBaAt of FS5@ intake
after the administsatian Df xnesfatia=H intethestentricke1pp adsedrrratiandaduckerslrat which is
an animal model of leptisyesistant obesity. In the Zucker rat, as in the Lean rat (normal

animal), 30 the suppression of fgod take i peted By e aventLolia adminaatign of
nesfatin-1. In Fig. 15, *and ** represent a'Significant di erence P<0.05 and 9<0.001
respectivdly, relafife # tAe pHyRiblogieal altine 44aTATSTratth-grotp® WRRE boxes 8hd?
hatched 35 boxes sepresenttke physiological salin€iadministrationrgrotip ke thesidsfatin-1
administration greup, fespestively.~23 chig: 16:is.agraph shawingthe effgaiefively,
relative to the control IgG-administration group.
Fig. 13B is a graph showing that the administration

15 of a2 mutant in which nesfatin-1 cannot be excised from
nesfatin into the ventricle of a rat does not cause
enhanced appetite relative to nesfatin.

Fig. 14 is a graph showing that the continuous
administration of antisense RNA against nesfatin into the

20 ventricle of a rat results in suppression in food intake
behavior (A) and suppression in body weight gain (B}. 1In
Fig. 14, * and ** represent a significant difference
P<0.05 and P<0.01, respectively, relative to the
missense.

25 Fig. 15 is a graph showing the result of measuring
tha amount of food intake after the administration of
nesfatin-1 into the ventricle of a Lean rat and a Zucker
rat which is an animal model of leptin-resigtant obesity.
In the Zucker rat, as in the Lean rat {normal animal),

390 the suppression of food intake is noted by the
intraventricular administration of nesfatin-1. 1In Fig.
15, * and ** represent a significant difference P<0.05
and P<0.001, respectively, relative to the physiclogical
saline-administration group. White boxes and hatched

35 boxes represent the physiclogical saline-administration
group and the nesfatin-1 administration group,

respectively.



intraperitonealnesfatin-1 administration into a mouse on the amount of food intake. It shows
that the activity by nesfatin-1 of suppressing food intake can be seen in the 5 intraperitoneal
administration into the mouse as well (A). It also shows the result when nesfatin-1 was
intraperitoneally administered into an Agouti-yellow ouse which is a mouse model of obesity
and the control mouse. It shows that the intraperitoneal administration 10 of nesfatin-1 yields a

similar effect in the control mqblés%gB)aanatpﬁ Agoutizyeliow. mouse (C).as well. Fig. 17 is a

graph showing the effect of subcutaneous nesfatin-1-administration into a mouse on the
amount of food int&keé ZPRSuGH Hestatiti i fexhbibd® 18 ah &feat 6P Suppréssing 1654 intake
both by the intrapgritonreatadministiation {ig)zaditd the subatgnedirt adrinistration {(SeY, the
development of the effect tended: te.Jag-indbersubritaneats administratiordn Eig. 47 and **

represent.a significant difference P£0.05 and.20 B<Q.005, tespectively, Jelaive o the
physiological saline-administration group. Fig. 18A is a graph showinq the effect on the
amount of food ififake by thértfapatitBheal adhiinistiation of rh%%?ﬁﬁnﬂﬁ?é@ﬁesfatin-1M30,
and nesfatin-IC29 into ap25imousel Amedythepatiatpéplides of Hestatin Yt A8%fatin-1M30
was only shown ta.exhibiy the gffest of »suppressing facd intakethn kigi 184, *represents a

significant differepce 2<0.02 relative tothe physiolagical salinesadministiation.group: 30 Fig.
18B is a drawing that shows the result of amino, acid ali r%npent of human, m useland rat
nesfatin-1’and th& sit&s b fresfatin?tRi237 ndsfatik- ‘MB% an%cr?eslfgti;c:gfcﬁgﬁlfevas shown
that amino acid segquences aremiglilycoiserved setheerispeties in thé siteldf nesfatin-1M30.
35 Fig. 19A-1 is a graph-{A-1) showing aystandardosumnve ima competitiveé EIA system that
determines the concentration,of nesfatin o nesfatin:l;in-a sanaple; and w24 .issa table (A-2)
Shomﬂngtheresugégrgggggg?mﬁgﬂggégeintake’ Though nesfatin-1 exhibited

15 an effect of suppressing food intake both by the
intrapeiitoneal administration (ip) and the subcutaneous
administration (sc), the development of the effect tended
to lag in the subcutaneous administraticn. In Fig. 17, *
and ** represent a significant difference P<C0.C5 and

20 r<0.005, respectively, relative to the physiolegical
saline-administration group.

Fig. 18A is a graph showing the effect on the amount
of food intake by the intraperitoneal administration of
nesfatin-1N23, nesfatin-1M30, and nesfatin-1C29 into a

25 mouse. Among the partial peptides of nesfatin-I,
nesfatin-1M30 was only shown to exhibit the effect of
suppressing food intake. In Fig. 18A, * represents a
significant difference P<0.0Z relative to the
physiclogical saline-administration group.

30 Fig. 18B is a drawing that shows the result of amino
acid alignment of human, mouse and rat nesfatin-1 and the
sites of nesfatin~1N23, nesfatin-1M30 and nesfatin-1CZ3,

Tt was shown that amino acid seguences are highly
conserved between species in the site of nesfatin-1M30.

35 Fig. 19a-1 is a graph (A~1) showing a standard curve
in a competitive EIA system that determines the

concentration of nesfatin or nesfatin-1 in a2 sample, and



cerebrospinal fluid. The equation of the standard curve: Y=D+(A-D)/1+(Log(X)/C"B). Plot #1
(standard value: concentration value vs measured value). A=8.4672E-001; 5 B=4.3850E+000;
C=3.5938E+000; D=-2.8957E-001; RA2=0.9998. Fig. 19A-2 is a graph (A-1) showing a
standard curve in a competitive EIA system that detgrmines the concentration of nesfatin or
nesfatin-1 in a sample and is a table (A-2) showing the result of measurement in the 10
cerebrospinal fluid. Fig. 19B is a graph b-lj_and QEZ) show&ncg thze %gggxrreelggrllt in .\/Ivlh'%he
peptide samples Extractéd fon thé | hypsihalsm e tisste and the Cerabrospmal fllid were
fractionated by HRLC andsmésfatindlinitfie fradtorzaeté 4% @étethiinéd By a Eontpétitive EIA
system. Fig. 20 is-argraphrshowing-the:effectzon the amount of feoddntake:By:the
intraperitoneal administration pf partial peptidgs of nesfatin lM30 into-a regyse,-uall cases of
nesfatin-1IM16M (M16M), nesfatin-IMIOM_(MIQM 20 nesfatin-M1 14) adminj ed, the
effect of srﬂppresgm@"i% %qmﬁ?eo\’}va%zﬁm%%?’ i T:%g&géo,g * éeﬁsdg*%jé%ﬁréeéyhtg géﬁlf%%%
difference 9<0.02 and P<@.002?Zrespettively: 28iativeth thephysiBlcyicdcdfmes curve
administration greupa25drige21Aisa graphsshawing the effect onithesamoent of food intake

by the intraperitopeal administrafjop of, human pesfatin:4M3Q and mouse NHCRL-M30 into a
mouse. It shows that the effect of ;g;oggessln%]fqﬁ%% intake.can be_noted f‘?{e'?H:m D e

nesfatin-1M30 (htfnah/h&8fatin'iVi30) 3Ad"30 thouse RUCBEMZE0 {mouse NUCBL) as well as

mouse nekfatin- tMBB-rReasaLRestaEindiM30). In Fig. 20, * represents a significant difference
P<0.02 relative to the physiolbgical salingzagministrationdyroup) Fig.2EB js bldragvingithat
shows the result of amino ; 35 mgﬁligggﬁrg@fgg@@gs rat.and smeuse nesfatieand human,
rat and mouse NUCE{. and the site,conresponding.to. nesfatingl;aad the sits catgesponding to
nesfatin-1M30. - BEPR IS shown that amino acid sequences are hlgthly _
fractionated by HPLC and nesfatin-1 in the fractions were
15 determined by a competitive EIA system.
Fig. 20 is a graph showing the effect on the amcunt
of food intake by the intraperitoneal administration of
partial peptides of nesfatin-1M30 into a mouse. In all
_ casss of nesfatin-1M16M (M16M), nesfatin-IMIOM (M1OM} or
20 nesfatin-M1l4 (M14) administered, the effect of
suppressing food intake was noted. In Fig. 20, * and **
represent a significant difference P<0.02 and P<0.002,
respectively, relative to the physiclogical saline-
administration group.
25 Fig. 212 is a graph showing the effect on the amount
of food intake by the intraperitoneal administration of
human nesfatin-1M30 and mouse NUCBLI-M30 into a mouse. It
shows that the effect of suppressing food intake can be
noted for human nesfatin-~1M30 {(human/nesfatin-1M30) and
30 mouse NUCB1-M30 (mouse NUCB1) as well as mouse nesfatin-
1M30 (mouse/nesfatin-1M30). In Fig. 20, * represents a
significant difference P<0.02 relative to the
physiological saline-administration group.
Fig. 21B is a drawing that shows the result of amino
35 acid alignment of human, rat and mouse nesfatin and
human, rat and mouse NUCB1l and the site corresponding to

nesfatin-1 and the site corresponding to nesfatin-1M30.



conserved at a site corresponding to nesfatin and nesfatin-1 of NUCB2, specifically
nesfatin-1M30. Fig. 21C is a drawing that shows the result of amino 5 acid alignment of
human, rat and mouse nesfatin and human, rat and mouse NUCB1 and the site
corresponding to nesfatin-1 and the site correspondjrg to nesfatin-1M30, and represents the
continuation of Fig. 21B. Fig. 22 shows an image of in situ hybridization 10 using a NEFA

probe in various tissues. A of Fig. 22 represents.a tissue section.containing paraventricular
nucleus (PVN) zatrtlIdt sﬂ“ﬁra%p?i‘f:nn%a%zﬁs IC\JI),alglocf l—giefggi"?gpste%%egtﬁ Eé(;{?lsg&s)ge section
containing zone iAESAS {ZHYanl drcaate ntRISSBRRT I BAdC of Fi§ 252 FefféSents a 15 tissue
section containing datesalihypothalamic:areas fletdAj iobthevhypothatamusi!Alof Fig. 23 is a
graph showing that the @dminjstratian of fegombinantaesiatinsinto, the-third wvestrigie e the rat
brain can suppress the amount of 20 Eogglintake by the rat. B of Fig. 23 is.a drawing that

shows the amour‘latcoij‘og :?ﬁtlg&%n&ur?ng T%ndur“,r J-CS aﬁours?%s-g hours and 6-12 hours for the

nesfatin administraliei gré@p (RafHEYBEX) Hidt retdfvdd's srhoP dtHESTam? Titb the third
ventricle of the rat dedintand- 25:the cortroligroup-(0rprrohof resfatin whife box) LA of Fig.

23, * represents g gignificant differenog. P<0-01 ~ielative to § pmgl, andin B of Fig. 23,
< T P e <
o Fig. 24 shows the 1S5t o g analy S By. I ate hybraisator of (e nesiatin MRNA
expressiof at varistg ites Bt cHAR utle UL EHe) Sparavetitficulal AdclBus (PYN), lateral
hypothalamic areasfbHA)carid supraoptie meclens{SONY it tHe: bypethaiamts regién of 35 the
rat brain in the fegding-ad libittrn geoup (contrelpgreup).and.dbosedn the fasting geoupzB of
Fig. 24 shows the result of image analysis.by. a.compsitive 514, 26.methed of they;
eprGSSKN]Ofneiﬁaéngkggg%geiggieus (Arc), and C of Fig. 22 represents a
15 tissue section containiﬁg lateral hypothalamic area (LHA)
of the hypothalamus.
A of Fig. 23 is a graph showing that the
administration of recombinant nesfatin into the third
ventricle of the rat brain can suppress the amount of
20 food intake by the rat. B of Fig. 23 is a drawing that
shows the amount of food intake during 0-1 hour, 1-3
hours, 3-6 hours and 6-12 hours for the nesfatin
administration group (hatched box} that received 5 pmel
of nesfatin into the third ventricle of the rat brain and
25 the control group (0 pmol of nesfatin, white box). In A
of Fig. 23, * represents a significant difference P<0.01
relative to 0 pmol, and in B of Fig. 23, * represents a
significant difference ?<0.05 and ** represents a
significant difference P<0.01.
30 A of Fig. 24 shows the result of image analysis by
in situ hybridization of the nesfatin mRNA expression at
various sites of arcuate nucleus {Arc), paraventricular
nucleus (PVNY, lateral hypothalamic area {LHA) and
supraoptic nucleus (SON} in the hypothalamus region of
35 the rat brain in the feeding ad libitum group (control
group) and those in the fasting group. B of Fig. 24

shows the result of image analysis by a competitive EIR



paraventricular nucleus (PVN) among the hypothalamic area of the rats in the feeding ad
libitum group (control group: white box) and those in the fasting group (hatched 5 box). Fig.
25 is a drawing that shows the amount of food intake during 0-1 hour, 1-3 hours, 3-6 hours
and 6-12 hours for the nesfatin administration grou ;(hatched box) that received 5 pmol of
nesfatin into the third ventricle 10 of the rat brain and the control group (0 pmol of nesfatin,
white box). * represents a significant difference P<0.01 relative to 0 pmol. Fig. 26 is a graph

showing the amB§iit 69064 iftike 5 T oW aftdr Adminisirationdor tHE &dntrbl group 15 that
received physiolpgicalsaline aldre (nesfatinsl (gGThesfatir:1eptihyH/o/ ) ahegroupitivat
received nesfatips 1@@%Qﬁsfﬁﬂntllig@€&§j@tjnﬂd|eﬁﬂﬁhtw yrihegroupthas received

nesfatin-1 and anti-nesfatin-| . ;%3?8 in-1.19G/nesfatin-1/lep éln +(_4+{3) (tggt%g(gﬁoup

that received Iep%n éllgne (nes at IgG nes t|n 1/leptin: -/-/+), and the group that received
leptin and antinedfatin-1 antibody (nesfatin-1 1gG/nesfatin-1/leptin: +/-/+). * represents a

significant difference PE0:01 Peélative todhercontroin2s groaps A-6fFiyn@Tshowsarrimage of
Western blotting; garied aut-with anti-nesfatjn-1-antibadys Usingsprateins extracts from the rat

brain. B of Fig. 27 shaws an image ofWesteruhiaiting at ahout 47.5 kd arried.autgfer 30

anti-nesfatin-1 antibody and various peptides were grewous reacted Int e top of B of Fig.

27, the types of PEptideST84ER to %ﬂlné)ffaﬂﬁ S 3htiBodf ﬁ/ew%otﬁléﬁﬁldé? APTAb
peptide {Eognate> peptige): aleptin: &M SHard CARTSrom theclaft, AhdiRtheBottom 35 of B of
Fig. 27, no peptides NARL-Ab-peptide tcagnater peptide) NPY, MGH:anid Orexin-A from the

left. A of Fig. 28 shows,an image fjmmunghistachemical.s &7 stain using a NAP peptide

annbodylnthetrau1U%§qg 26 is a graph showing the amount of food intake

for 1 hour after administration for the control group

15 thalt received physiclogical saline alone (nesfatin-1
IgG/nesfatin-1/leptin: -/-/-), the group that received
nesfatin-1 alone {nesfatin-1 IgG/nesfatin-1/leptin: -/+/-
), the group that received nesfatin-1 and anti-nesfatin-1
antibody (nesfatin-1 IgG/nesfatin-1/leptin: +/+/-), the

20 group that received leptin alone (nesfatin-1
TgG/nesfatin~1/leptin: ~/-/+), and the group that
received leptin and anti-nesfatin-1 antibody (nesfatin-1
IgG/nesfatin-1/leptin: +/-/+). * represents a
significant difference P<0.01 relative to the control

25 group.

A of Fig. 27 shows an image of Western blotting
carried out with anti-nesfatin-1 antibody using protein
extracts from the rat brain. B of Fig. 27 shows an ilmage
of Western blotting at about 47.5 kd carried out after

30 anti-nesfatin-1 antibody and various pepitides were
previocusly reacted. In the top of B of Fig. 27, the
types of peptides reacted to anti-nesfatin-1 antibody
were no peptides, NAPl-Ab peptide (cognate peptide),
leptin, oMSH and CART from the left, and in the bottom

35 of B of Fig. 27, no peptides, NAP1-Eb peptide {(cognate
peptide) NPY, MCH and Orexin-A from the left.

A of Fig. 28 shows an image of immunohistochemical



containing the medulla oblongata. B of Fig. 28 shows an image of immunohistochemical stain
carried out after an antibody against the NAP peptide and the NAP peptide 5 (cognate
peptide) were previously reacted. A of Fig. 29 is a graph showing the body weight of the group
(TGZ: +) in which the troglitazone-containing food.wgs given to the normal rats (Lean) and the
Zucker fa/fa rats (Zucker), and the group (TGZ: -) in which the 10 troglitazone-free food was

given thereto. B of Fig. 29 is a graph showing the congeniration of leptin jn.the; blogd of the .
group (TGZ: +) in which .tHe troglitazone- cgntalning food was given to the normal rats (Lean)
and the Zucker f&F& Fats and the grode ¢FEZ: Y WRAHER the B frofiitAzone-fE8 100l was
given thereto. C of:Fig =29 fisiaugraph showihgthecorseriratiorrof ndsfatin infther brain of the
group (TGZ: +) inwhichdhe tiaglitazenesr containing-foad-wasgives tethe ngimalgats (Lean)

and the Zucker fa/fa rats.and the group V(JTG;: } é’@\/\gygﬂ he 20 troglitazone-free food was
given thergto. In iaé%?taené@’p?cegpdr%ien?g siIanificlant dif};erenc% P<0.05 and .P<0.01,

respectively, relative to the’§rdug (TEZ: Lyirf iRiththe R8¢ itazoRE-FEs TosE WHY gien to the
normal rats (Lean);angrinuBig P9# ahd ## repieseritte 25rsignificantdifferente P<005 and

P<0.01, respectively,refative 1 the group T in whieh thedroglitazone=freedrod was
given 1o the Zucker /fa tale.A 90 30, sows alLimage,of \Westerd bloting. ol dheyfraction
No. 45 obtained by fractionating a peptide 30 extract from the rat hypothala{ngs by fLC. B of
Fig. 30 shdws an Thage drtha art 55 & mofecuiar wiight of BBGE 9.7 Kdl id'the Westérn
blotting image of thie fracticirNGho#347 bbtaineddsyiraetiohating a'geptide Extreet from the
rat hypothalamusdyHRPLEG: 324 af:bige 3lrstiows therresultcof immunebigidchemical stain

using an anti-nesfatin:1 antibody,jp the Jat brain, tissuercontaining the arcuatenycleus, and
the result of - 28 Eggugggﬁggc §P¥532%%%”§§%”%ﬂé“§f§§gt??éﬂ?“—) in which the
15 troglitazone-free food was given thereto. C of Fig. 29
is a graph showing the concentration of nesfatin in the
brain of the group (TGZ: +) in which the troglitazone-
containing food was given to the normal rats (Lean) and
the Zucker fa/fa rats and the group (TGZ: -) in which the
20 troglitazone-free food was given thereto. 1In Fig. 29, *
and ** represent é significant difference P<0.0% and
P<0.01, respectively, relative to the group (TGZ: -} in
which the troglitazone-free food was given to the normal
rats {Lean), and in Fig. 29 # and ## represent a
25 significant difference P<0.05 and P<C.0l, respectively,
relative to the group (TGZ: ~) in which the troglitazone-
free food was given to the Zucker fa/fa rats.
A of Fig. 30 shows an image of Western blotting of
the fraction No. 45 cobtained by fracticnating a peptide
30 extract from the rat hypothalamus by HPLC. B of Fig. 30
shows an image of the part at a molecular weight of about
9.7 kd in the Western blotting image of the fraction Nos.
A3-47 obtained by fractionating a peptide extract from
the rat hypothalamus by HPLC.
35 " A of Fig. 31 shows the result of immunchistochemical
stain using an anti-nesfatin-1 antibody in the rat brain

tissue containing the arcuate nucleus, and the result of



nesfatin-1 antibody and various peptides were previously reacted. In A of Fig. 31, a-1
represents an image of immunological stain with anti-nesfatin-1 antibody, a-2 to 5 a-6
represent an image of immunological stain when the anti-nesfatin-1 antibody was previously
reacted with the nesfatin-1 peptide (a-2), leptin (a_-3&8al\_/_ISH (a-4), CART (a-5) and NPY (a-6)
, respectively. B of Fig. 31 shows the result of immunohistochemical 10 stain using an
anti-nesfatin-1 antibody in the rat brain tissue containing the paraventricular nucleus, and the

result of immunohi&BEHEMiRAP SR t5fhed Gutaftérthe® AntiYTetatind antbddy-and various
peptides were previdusty redctedt ik 87 b-drepreséntssarrirnage s 15 raniusological stain
with the anti-nesfatind amiibodys, br 2140 b-6;represent an-vrage ehinmmimalegieal stain when

the anti-nesfatin-1 an irtl)o w reviously react ith .nesfatin-1 peptide (b-2), leptin (b-3),
e D e rouel loar e haslallis PeRtdedty ). Jep it

aMSH (b-4), CART NPY (b-6), respectively. 20 Fig. 32 is a graph of the result

. , g. :

showing the ratio? [tfssu weigHtibady weight, rig/d) ortiREGE Waight of the "858omiRal
subcutaneous adigdse-tissife (A);the apididyfnal: adlipose tissgd (BY,ahetmésentérié zelipose
tissue (C), the refroperitoneal adipose dissyie;(D), the brown-adiposg:2h;tissue (E) angrthe
gastrocnemial muscle (F%o te%]iged [[ro_r% the rats th@t were given nesfatin-1 or physiological
saline alone for 10°day’s ralative to the Bbty Waight of each individual. In Fig. 32, * and **
represent a_significant BiffefeRéd P<0.05 e P<T,005° FepettivaRr St Féatioeterthes 1
physiological salinesadmirnidtratiem group-idégid3is-algraphiofthe assay:result of e mamount
thfOC?dl int_akfle, bl'fea@_%g&';&éﬁ%«&%tﬁl;QH@|eéﬂ%rcgJﬁﬁéﬂ%@@ﬂﬁswh@elr@ﬁaﬁanh%hﬁ )
physiological saline ong was intraperitoneally given.to the m <IN.Fig. ite
box and the hatché&d 1‘E?lcg( r%ﬁrééf’é“rﬁ%%gSE?%?B?%%%&SES& %dﬁ%?s%%a%iooﬁi gé‘fg %}I’IC? %ﬁ% -29
nesfatin-1 admin%ﬁ%ﬁaﬁeg?gﬁb}’f’égpé’&igéq&?dy and various peptides were

previously reacted. In B, b~1 represents an image of

15 immunclogical stain with the anti-nesfatin-1 antibody, b-
2 to b-6 represent an image of immunclogical stain when
the anti-nesfatin-1 antibody was previcusly reacted with
nesfatin-~1 peptide (b-2), leptin {(b-3}, oMSH (b-4), CART
(b-3) and NPY (b-€), respectively.

20 Fig. 32 1is a graph of the result showing the ratio
(tissue weight/body weight, mg/g) of tissue weight of the
abdominal subcutaneous adipose tissue (A), the epididymal
adipose tissue (B), the mesenteric adipose tissue (C},
the retroperitoneal adipose tissue (D), the brown adipose

25 tissue {(E) and the gastrocnemial muscle (F) obtained from
the rats that were given nesfatin-1 cor physioclogical
saline alone for 10 days relative to the body weight of
each individual. In Fig. 32, * and ** represent a
significant difference P<0.05 and P<0.005, respectively,

30 relative to the physiological saline-administration
group.

Fig. 33 is a graph of the assay result of the amount
of focod intake, blood glucose, total cholestercl and
triglyceride when nesfatin-1 or physiological saline

35 alone was intraperitoneally given te the mouse. In Fig.
33, the white box and the hatched box represent the

physiological saline administration group and the



In accordance with the present invention, a factor involved in food intake control and body
weight control can be obtained by using a PPARy agonist. Also, by using 5 nesfatin,
nesfatin-1, nesfatin-IM30, nesfatin-IMI6, nesfatin-IM14, nesfatin-1M10M, NUCB1-M30,
NUCB1-M16, NUCB1-M14 and NUCB1-M10M, diseases associated with metabolic and food
intake disorders such as obesity or adiposis and nervous hyperphagia, and type 2 diabetes 10
mellitus, impaired glucose tolerance, hypertension, hyperlipidemia, hyperuricemia, fatty liver,
cardiac diseases” Cefébrat vastliar tisédses, Cle8p Upted SRtrome bithopedic diseases
such as osteoarthritis, Arenstwat disorders- tindtdiseases associated Wit adipdsis 1 such as
malignant tumors;car bedfreygniedsar treated. Furthermanes byddsing-a substaneersuch as
antibody that supcp_ressest %a,ctivi y .of nesfatin, n%spl‘ggn-l or negfatinp—lMSO, diseases
associated with nGiffitiotal And 156 iNtaKE disorders stich 28 Andrexia and cibophobia h 20
post-surgery and/fes Thiieet patients Eahbe prevdrtedror rEated s BEST MOBEFOR
CARRYING OUTHEHEANVENTION rMdethad of obtaipingradactardnvelveslinfoed intake

control and/or bogy; weight gontral>2s shhe.presentinvgatian Jelates 1o amethed of obtaining
a factor that is involve%i food irga%gogontrglaigdg)r bod wei%ht %tontrol, comptrisig% the steps

of reacting a thiaZ8iidine diohé compdind Rating & PPARY agonistic Actiity to-a mammalian

cell, and identifyifg! 8730 fene 6t Wi Expraseiivismtuicet By SHitkcéntpbiitriteAs used
herein "faod intakes¢antrol refersdathe cantrokef thel amwount of feopdinanimals or meals in

humans (both are,gollectively teferred,ta.herginafier as fegding eic4d,during g certain period, or
the control of 35 the total calories t%ke from feeding etc. during a certair;pperiod. The control
cere uilar a 5

of food intake als6includes’ the control of eVents suc lsa%aasﬁepsétitglo&}etﬁe ntleea%y - 30 - that
nuﬁhﬁﬂesfeedhnfyndrome' orthepedic diseases such as ostecarthritis,
menstrual disorders and diseases associated with adiposis
15 such as malignant tumors can be prevented or treated.
Furthermore, by using a substance such as antibody that
suppresses the activity of nesfatin, nesfatin-1 or
nesfatin-1iM30, diseases associated with nutritional and
food intake disorders such as anorexia and cibophobia in
20 post-surgery and/or cancer patients can be prevented cr
treated.
BEST MODE FOR CARRYING OUT THE INVENTION
<Method of obtaining a factor involved in food
intake control and/or body weight control>
25 The present invention relates to a method of
obtaining a factor that is involved in food intake

control and/or body weight control, comprising the steps

of reacting a thiaszeclidine dicne compound having a PPARy
agonistic activity to a mammalian cell, and identifying a
30 gene of which expression is induced by said compound.

As used herein "food intake control”™ refers te the
contrcl of the amount of food in animals or meals in
humans (both are collectively referred to hereinafter as
feeding etc.) during a certain perioed, or the control of

35 the total calories taken from feeding etc. during a
certain pericd. The control of food intake also includes

the control of events such as appetite or fthe satiety



As used herein "the suppression of food intake" refers to the state in which the amount of
feeding etc. or the total amount of calories taken in by feeding etc. 5 is decreased compared
to when no control of food intake is being done, or the state in which the growing trend of the
amount of feeding etc. or the total amount of calarieg taken in by feeding etc. is being
suppressed compared to when no control of food intake is being done. 10 Also, the

suppression of foqd intake includes %@tgisn%qch as reduced appetite and enhanced satiety
feeling. On the other hand, "the enhancement of food intake" asfus;d Qereig refers to the
state in which the amotiit oF feedifig B, of tife ToFRY ARTSUT b calones takeA i by 15 feeding

etc. is increased cofsparetitotivhen o eohtrolbt doollintakecis? befrly Bopél o théState in
which the declining tnendwefithe ameunt ot feeding:etes ot the:rtotal amponatof saleries taken in

by feeding etc. is; being. §g995%%@&ndg%@g@r@g toswhenno.contrghotfeod. 20 intake s being

done. Also, enhanced appetite includes_states such. as an,ln‘crez%sed ggglergite gggn% of
d Héreinréfers to controlling

suppressed feeliiy GFS&Hety " Fre ConIYOT of bddy waight™ 58 us
the absolute bodyweight value; thé dothn25eirassihdexsahcihdéx inatempldys body weight
and body length)entheibedy fat-percentage.cAs Usedherein dthe: suppressionsekbody weight

gain” refers to the state in, which, the, absolute:hody weightvalug: the bodymass indgx. or the
body fat percentage are decreased or maintai?e 3%00 q{red ‘tocvm%n no gg[é’ggl g{f} c?r?dy

weight i$ being madé o e SHAtB IR Which the ggr%c\)/vmbr}rgng of e absolte” body weight
value, the body raass #deesr #ReBbiYy Tab pereehtageis BeintPduppressedfcompared to
when no control of bodyhweightads beingrarade."35 ¢ Thersuppressionadf thecbody fakgain™ as

used herein refegs to the; statedn whichdhe hody fal pereentagesis dacreased:enmeirtained
compared to when ng 31, control of body weidht ig,eing done. or e SRR, 1n oy
15 feeding etc. is increased compared to when no control of
food intake is being done, or the state in which the
declining trend of the amount cf feeding etc. or the
rotal amount of calories taken in by feeding etc. is
being suppressed compared te when no control of food
20 intake is being done. Also, enhanced appetite includes
states such as an increased appetite and a suppressed
feeling of satiety.
"The control of body weight" as used herein refers
to controlling the absolute body weight value, the body
25 mass index (an index that employs body weight and body
length) or the body fat percentage. As used herein "the
suppression of body weight gain" refers to the state in
which the absolute body weight value, the body mass index
or the body fat percentage are decreased or maintained
30 compared to when no control of body weight is being made,
or the state in which the growing trend of the absolute
bbdy weight wvalue, the body mass index or the body fat
percentage is being suppressed compared to when no
control of body weight is being made.
35 "The suppression of the body fat gain” as used
herein refers to the state in which the body fat

percentage is decreased or maintained compared to when no



which the growing trend of the body fat percentage is suppressed compared to when no
control of body weight is being done. "The enhancement of body weight gain" refers 5 to the
state in which the absolute body weight value, the. body mass index or the body fat
percentage are increased or maintained compared;tp when no control of body weight is being
done, or the state in which the growing trend of the absolute body weight value, the body

mass index or 10 thgca boldy fgtkpe centag}g}k sup% gdd%q@pag%d o when.ng ¢gontrol of body

weight is being 8one and itis aisd called herein the uppression of body weight reduction”.

In the case of hiffiaRg, 58%he Fepresertative body hass®dex: haight BMIABddy mass index)
is used, which |$ﬂ15mﬂated:ﬁmmbeﬁiymetgtmrék@)ﬁ dreightfmp £ feight Wedgiahd s
expressed in unjls pfKa/m2 Thus:thesffectefsueh acsuppression;nt bosyweightgain or an

enhancement of body weli ain can also be expressed using BMI as,an index. Alsg, the
body fat %)ner(:entage%lseZOs%ndL %ated by %er%):%entagI e(g of th((ee weig fofggg fatin bod \ﬁ/elght it

can be determineelty e Bodytfensity ?ﬁ@th%%dft’hgﬁjd%ﬁ%%tﬁ?@ﬁw@tﬁ%dl?ﬁé o
potassium- detesminingmethod] theripmedarice methodcthecdalbX-raf ab3vrpicH itethod,
the neutron activation.methad,the 25 near ipfrared spestroseopicemeihod rithecskindoldr

thickness-determining method, the imaging me d I Japapgse Journal of
Clinical Medlcmrg!?Nlp%é)or?Dthn%h% \ ‘9 %m @%@rr%?]t gﬁ% g@d 2%6 20%3 |s§ued by

NipponRinsho KK) Wﬂs%d’ﬁﬁ?&ﬁttﬂﬁzbﬁdl?\‘é@ 6%%%@ %B?ﬁﬁ%s Having "4 PPARY
agonist activity" incltde for &xarmplectrobfitazenes pioy#azene Agdigltazéné L 8Ad
roboglitazone etg; ang:traglitazone-wasdiispputinie clitcaluse 35 Qetlsasiuseddn'the

present inventiop.inglude a non-small, cell lung.cancer cellling ,an-adipose egll-and a cerebral

nerve-derived cell, but they are not I|m|t| 32 and an Il that ex res PPAR can be
used. index, h%lg ht ggdy MASS ?nXe§3S 8 %a Y

15 caiculated frem body weight (kg) + height {(m} + height
{my, and is expressed in units of Kg/m?. Thus, the effect
of such a suppression of body wéight gain or an
enhancement of body weight gain can also be expressed
using BMI as an index. Also, the body fat percentage is=

20 indicated by a percentage of the weight of body fat in
body weight, it can be determined by the body density
method, the body moisture methed, the body potassium-
determining method, the impedance method, the dual X-ray
absorption method, the neutron activation method, the

25 neaf infrared spectfoscopic method, the skinfold
thickness-determining method, the imaging methed and the

.like (The Japanese Journal of Clinical Medicine (Nippon
Rinsho) Vol. 61, Supplement &, pp. 357-38%6, 2003, issued
by Nippon Rinsho K.K.}.

30 As used herein "thiazolidine dione compounds having
a PPARy agonist activity" include, for example,
troglitazone, pioglitazone, rosiglitazone, and
roboglitazone etc., and troglitazone was first put into
clinical use.

35 Cells as used in the present.invention incliude a
non-small cell lung cancer cell line, an adipose cell and

a cerebral nerve-derived cell, but they are not limiting



As the method of reacting said compound to a mammalian cell, as described below, there is a
method in which said cell is cultured under stimulation by said 5 compound (Satoh at al.,
Oncogene, England, 2002, Vol. 21, pp. 2171-2180). The gene, of which expression is induced
by the above compound, can be identified using, forexample, a method in which the gene of
which expression was 10 specifically induced is subjected to the subtraction method or the
DNA array analysis and the like (Satoh at al., Onc gene, Englglndhzggz, Vol. 21, pp.
2171-2180). In GrOEr {0 Leltt & gEAB ericdaliq & factor thatis” extracellularly secreted from
among the genes that d&e 15 epecificallydidaced bl the aévatioir e PPARY the nucleotide
sequence of the gegng4ds analyzad andLcarn:be rselected dependirg ®niwhetherthedsecretary

signal peptide is helag encored g1 noL, FUeITore, a8 he Jnethoct obselegtiog:a gene

involved in food intake 20 control and/or body weight control a on%thgéeogen%l there can
be mentiohed imATRSIGG R al detedtion- (ftstrated #F Wotking Example 3) 6 a Histochémical
method (illustrategbin Workirigl EXamples 4 and 9) with a tissue extract using a brain sample

containing the 25 hypothalameis-9f a humran-er anparimak antsan antibedy bthatisnds to a

polypeptide encoded by said.gens, and.a method,of eonfirming,the expression in fhe
hypothalamus usin%asuch, as the in situ hybridizat%on kgng[t]od ill%sétge%tgg ig Vé/orking Example
8) and the RT-PERTRthod® 40'Fdr tha*géite this obtained that is involved in food intake
control aritl/or boslyawéifhtebhtrol theaRttlestide PSEGhERACE Tan e AMal/ZEd t’itentify the
amino acid sequenceef the encoded pelypeptide: ¥y peptisecortd epdlypeptide tomptising the
amino acid sequence ofthe, 35-Rolypeptide ebtaines, oraipartia] agyino acid sequence thereof
can be prepared using a genetic engineering method ar. a chemical syntheti thod. - 33 By
introducing the péfi/p%p%%g‘é tﬁassoeblt%afn%da ora - enccglgg ° '@aé{8¥ tg%lg o

extraceliularly secreted from among the genes that are

15 specifically induced by the activation of PPARy, the
nucleotide sequence of the gene is analyzed and can be
selected depending on whether the secretary signal
peptide is being encoded or not. Furthermore, as the
method of selecting a gene invelved in fcod intake

20 control and/or body weight control among those genes,
rhere can be mentioned immuncological detection
(illustrated in Working Example 3) or a histochemical
method (illustrated in Working Examples 4 and 9) with a
tissue extract using a brain sample containing the

25 hypothalamus of a human or an animal, and an antibody
that binds to a polypeptide encoded by said gene, and a
method of confirming the expression in the hypothalamus
using such as the in situ hybridization method
(illustrated in Working Example 8) and the RT-PCR method.

30 For the gene thus cbtained that is involved in food
intake control and/or body weight control, the nucleotide
sequence can be analyzed to identify the amino acid
sequence of the encoded polypeptide. A peptide or a
polypeptide comprising the amino acid sequence of the

35 polypeptide obtained or a partial amino acid seguence
thereof can be prepared using a genetic engineering

method or a chemical synthetic method.



nucleic acid molecule encoding said peptide introduced in a form that allows in vivo
expression locally or systemically into a test animal, and then by examining.. 5 changes in the
amount of food intake by said animal and/or body weight, the polypeptide or the gene involved
in food intake control and/or body weight control carzhe-selected from among the polypeptide
obtained or the gene encoding said polypeptide. In another method, by 10 introducing an

antibody that binds to the polynentide, hus obtgined ap ancantisense-aligonuleatids molecte
or a RNAIi molecule capable of suppressing the expression of the gene encoding said
& pertdacs Snd o

polypeptide localRF6r SYstéfrchIfinGs 4 1Bstanimal Gndthe f

[ rfjff?texamlnlng angj,es in the
amount of food intake by saidtanimatvandforbody Weighe she polyiseptice 6 the gene involved
in food intake contyal-and/es body:weight control catnbe , seledtechfroms among the polypeptide

obtained or the gene engoding said polypeptide -20.<A polypentide-having.an.activity of
suppressing food intake and/or suppressing body wei ht‘%ain> Th%gresent invention relates
%heb d:gl o) . ge i vo_‘k

to a polypeptide DHAREIBY &’ 8hBUE mE Saif Polypeptide having an activity o

suppressing foodtintake andiorsuppressirg 25 Body weisht giiA SRS stith-aolypéptide, there
can be mentioneg:apolypeptide.enagaded hsthesnestaiinigenelof avhish the functmmbad not

been identified, and it was, faund far.the fist time byrthe-presentinvantors that said
polypeptide ha§ the above function. In a,ccordan%e Sobvi/gg th% present invention, it was found
that the ‘rfbsfatin geme R ExX0r2s88d A the Hypothalamus of the brain thatis <2id 16 control
appetite (illustratédis WorRiHeeEXaMpies 2081 9enacand 26y 4 that the THektatine ©F
polypeptide administeraed inia an:arimalkbiair 35icauses reductiontinethexamotmtaf fodd intake
and the body wejght ofthe animal {ilystated in, Woding JExamples § and 25). It was further
demonstrated that, by - 34, suppressing the function,of the nesfafin palypertida of g
15 changes in the amount of food intake by said animal
and/or body weight, the polypeptide or the gene involved
in food intake control and/or body welght control can be
selected from among the polypeptide obtained or the gene
encoeding said polypeptide.
20 <A polypeptide having an activity of suppressing
food intake and/or suppressing body weight gain>
The present invention relates to a polypeptide
obtained by the above method, said polypeptide having an
activity of suppressing food intake and/or suppressing
25 body weight gain. As such a polypeptide, there can be
mentioned a polypeptide encoded by the nesfatin gene of
which the function had not been identified, and it was
found for the first time by the present inventors that
said polypeptide has the above function. In accordance
30 with the present invention, it was found that the
nesfatin gene is expressed in the hypothalamus of the
brain that is said to control appetite (illustrated in
Working Examples 4, 8, 9, 24 and 26), and that the
nesfatin polypeptide administered into an animal brain
35 causes reduction in the amount of food intake and the
body weight of the animal (illustrated in Working
Examples 6 and 25). It was further demcnstrated that, by



by inhibiting the expression of the nesfatin gene, the enhancement in food intake and body
weight gain can be induced in animals (illustrated in Working Example 7 and 5 Working
Example 15). As examples of the nesfatin polypeptide, there can be mentioned those that
include amino acid sequences set forth in SEQ ID N@s- 3, 6 and 9. A precursor nesfatin
polypeptide containing a human signal peptide is shown in 1.0 SEQ ID NO: 2. When the

precursor nesfatin poggggg%ﬁ isC extracellularly secreted thersignal peptide is cleaved, and
n

thus a human méstﬁl?g nesfatin polypeptide, that, substantially ha§ an. a\ctivi'%/é prgguces a form
setforth in SEQAD N3 A 18ed Herditt thé Hektafin 15 polypeptide is simply called
nesfatin. Furthermoreptireneotitinued ivténsivednd BxdeRsive Stidy bndRéThestatin Holypeptide
having said activity, of -suppressing.food intake andieesuppressing pdyweight gaimied to the
invention g)f a po%)reﬂige \%ggrgp@gv%IS%Q structure having an activity of suppressing food
intake and/or suppressn%;g oay weight gain. The discover %f thistpcgigpe%t&lde%gvitch a novel
structure was based orﬁ&eew&%%t%ﬁ Sﬁl%a?i%ﬁs"‘ﬁéﬁtiggs terived frém the nesfatin
polypeptide considering:bipossibitityotiat the 25 nesfidin polypeplidemaUtidergd déavage by
proteolytic enzymesiwhen they are extraceliulagly:secretedrAsra cesaliritwas: found that a

polypeptide com @%inge%?t aming.acids haying a,seauenee correspandiag fe the amina, acids
No. 25 to 106 of the ﬁes [

atin palypeptide set forth 30 in SEQ ID_NO.: 5 has an activi
suppres%ﬁ}\g food ifttaki ald/of SUp%?ggsi%%f&yeﬁ%?ﬁtrg%%? %%I)Jfr% %lr%/gpet%(()‘tdkyd%t%
percentage (illustratath rewbrking ‘Exanphe 199 WorkintPERAnie T85nd SVEIGAJ Example
34), and that by imhibitingsthe suppression:etfunctiofeofithecnéestatipt1 35 pélypeptide,
enhancement in foplintake can.be indugedsin: animals. Based on thesahavessaidqalypeptide
was named nesfatlnél Fr(%SI;‘I%’I\%& o) 14), Though t}@&%‘i?f?“@h‘é% Ralypeptide has a

calcium-binding ddm3a binding ,
15 polypeptide is simply called nesfatin.

Furthermore, the continued intensive and extensive
study on the nesfatin polypeptide having said activity of
suppressing food intake and/or suppressing body weight
gain led to the invention of a polypeptide with a novel

20 structure having an activity of suppressing food intake
and/or suppressing body weight gain. The discovery of
this polypeptide with a no#el structure was based on the
investigation on various peptides derived from the
nesfatin polypeptide considering a possibility that the

25 nesfatin polypeptide may undergo cleavage by proteolytic
-enzymes when they are extracellularly gecreted. As a
result, it was found that a polypeptide comprising 82
amino acids having a sequence corresponding to the amino
acids No. 25 to 106 of the nesfatin polypeptide set forth

30 in SEQ ID NO: 5 has an activity of suppressing food
intake and/or suppressing body weight gain, and reducing
body fat percentage (illustrated in Working Example 12,
Working Example 13 and Working Example 34}, and that by
inhibiting the suppression of function of the nesfatin-1

35 polypeptide, enhancement in food intake can be induced in
animals. Based on the above, said polypeptide was named

nesfatin-1 (SEQ ID NO: 14). Though the nesfatin



domain etc. in its structure, the sequence of nesfatin-1 polypeptide has no such existing
domain structures, and thus to obtain this nesfatin-1 polypeptide could not be 5 absolutely
expected from the conventional technology. Also, peptide hormones in vivo are known to be
expressed in the form of a precursor protein, which then is cleaved by a proteolytic enzyme
etc., and there are many reports that a prohormone convertase (or proprotein convertase: 10

PC) is involved in the activity. In the human full- L%I% ne fafin. polypeptide,set forth in SEQ ID
NO: 2, the mous%oglr%%ﬁ?sto%/dr?es?gtsm %oﬁﬁgé:ﬁﬁfaqe sét%ortt?in SEQ D NO:5 and thebrnat

precursor nesfatifi Filyeptide séf: forth iA 8 YRere T adomARHSRE fs&d WEKIAG Example 15
10) that is likely tpbeygleaveddyra subtype of the iptohornmbne convértass WPEL/3HEC
3.4.21.93, Seidahijatsak DN/ and Gell Biologys UisA: Vb 19,5990, 0. AL5-A24)-0pPC2 (EC
3.4.21.94,58e|dah EE g&hl;L)I\% and %eufe%lo;%%%i USA, Mol. 9, 1990, Eptét]g'%%%fnd aZ20

possibility'was deambnstrateedyth%}t{%e% atin-1 polypeptides set forth in SEQ ID N 13 to SEQ
ID NO: 15, respdctivily, 278 excRsdtl I8 WHeh & nEsfats (Mt Ravind s miditior at'ithe site
cleaved with prohornione convertdse was:givesrto thes 25pentriclebf the ratitsrain safned
unexpected result was ebtained thattheeffect ofisuppressingfoed intakensauld: dpethe noted
(Working Example 1) Therefore, i suggestarla nossibiity.hathe nesfaln-l, pobypepride

is a functional molecule m%l(\j/ed in food Intake control 30 and/or bod¥ weight thelgontrol ina

living body, and tR&t irt drddfforTRE nidsfatifi polypeptide to be fungti b

AGtional, the process of
being processed byreproteasésuch as protoFrohesednvertade ISimMpertant. Kom the
foregoing, the factwas.nakknewa at.alb 3that tesfatin/NipkeAfunetions asca hiormrore)

precursor like proinsylin, and thus it was found for. the fist fime i, theRresent invention after
the expression site for,~ 36, nesfallyNER2 and e SxPaslon O DSV RA M1 e
i5 10} that is likely to be cleaved by a subtype of the
prohormone convertase, PC1/3 (EC 3.4.21.93, Seidahi et
al., DNA and Cell Biology, USA, Vol. 9, 1990, pp. 415-
424) or PC2 (EC 3.4.21.94, Seidah et al., DNA and Cell
Biology, USA, Vol. 9, 1990, pp. 415-424), and a
20 possibility was demonstrated that nesfatin-1 polypeptides
' set forth in SEQ ID NO: 13 to SEQ ID NO: 15,
respectively, are excised.
Also, when a nesfatin (Mut) having a mutation at the
site cleaved with prohormone convertase was given to the
25 ventricle of the rat brain, an unexpected resullt was
obtained that the effect of suppressing food intake could
not be noted (Working Example 14}. Therefore, this
suggested a possibility that the nesfatin-1 polypeptide
is a functional molecule involved in food intake control
30 and/or body weight the centrol in a living bedy, and that
in order for the nesfatin polypeptide to be functional,
the process of being processed by a protease such as
prohormone convertase is important.
From the foregoing, the fact was not known at all
35 that nesfatin/NEFA functions as a hormonse precursor like
proinsulin, and thus it was found for the first time in

the present invention after the expression site for



cells that express PC1/3 and PC2 were analyzed and the activity and structure were
intensively studied. Also, since there are secretary proteins that are not processed 5 by PCI/3
and PC2 despite the presence of sequences Arg- Arg or Lys-Arg that are recognition sites of
the prohormone convertase, it cannot be easily infer d that nesfatin-1 is excised from
nesfatin/NEFA and exhibits the activity of suppressing food intake and/or suppressing 10

body weight gain. From the foﬁﬁgomg the present invention also relates to nesfatin-1
polypeptides set fORRTASEG I NSV 19155 AR-Gesthe P abB6e fahid, 8&fint D

polypeptides have ahlactiityofssuppressiig fobckintaké 1 S-and/orsuppredsimgcb ddy weight
gain. The amino acid ; sequence; of mouse pesfatin:1 palypeptide is shown:tn. SEQ 45 NO: 14.
A nesfatin polype tlde h such a seq c tain y_cleaving fati

g g’cEn%B ﬁ]b ffwn% %1% % Q@e%%g t%%p a%lg Mcpl, @Po@%%sagtﬁ]

polypeptide set forth in hormone convertase 20 followed by
purificatiort with a%8cRhit(e &tich 3%%%?&%t&nﬁbecﬁﬁﬁﬁﬁftfgeraﬁﬁys&ﬁﬂﬁ‘b‘é%rﬁﬁﬁg the step
of binding to andxeteasing from an ahtibody agedrstahea esfatintle polypéptide described

below. Furtherm%%,o@fw@im@g,gﬁg%g/e investigation 125 onsthe, struetreof theax
nesfatin-1 polypeptide and the actiyity o% g&lppg%%agg feqd jatake.and/or Wg§§@%}peody

weight gain, it was found that a noveT olypeptide comprising 30 amino acids having a
sequence corres;?cﬁ'ntdﬁﬁdttfb éflfrm‘?&%%ﬁfsgﬁﬁntg S@Bfitﬁélﬁééétﬁpﬁé%eﬁﬁ}a@rseé%@?’orth in
SEQ ID NO: 14 ekhibhitsvaniabtivigpoh suppressing food intake and/or suppressing body weight
gain (illustrated in Workingomxample 20)gandsaid npolypeptide was aamed nesfatin-1M30

(SEQ ID NO: 41). J;H%t%'gme\ée%%%@&H%%@z%@@&%@e%@ef@g@@tgat@%@% when a

polypeptide that containg the part correspon to, nesfatin 1I\430 is present even after the

nesfatin polypeppgg or tie h ’sfat‘lbhS 1 yﬁepf5 e Wa?sV £37°p p ysio oglcaﬁy or artificially
deaved(N(ﬂgegﬁﬁdgﬁgotldes have an activity of suppressing food intake

15 and/or suppressing body welght gain. The amino acid
sequence of mouse nesfatin-1 polypeptide is shown in SEQ
ID NO: 14. A nesfatin polypeptide having such a Sequence
can be obtained by cleaving the nesfatin polypeptide set
forth in SEQ ID NO: 14 with the prohermone convertase

20 followed by purification with a technigue such as reverse
phase chromatography or by performing the step of bkinding
to and releasing from an antibody against the nesfatin-1l
polypeptide described below.

Furthermore, after continued intensive investigation

25 on the structure of the nesfatin-1 polypeptide and the
activity of suppressing food intake and/or suppressing
body weight gain, it was found that a novel polypeptide
comprising 30 amino acids having a sequence correspeonding
to amino acids 24 to 33 of the nesfatin polypeptide set

30 forth in SEQ ID NO: 14 exhibits an activity of
suppressing food intake and/or suppressing body weight
gain {(illustrated in Working Example 20}, and said
polypeptide was named nesfatin~1M30 (SEQ ID NO: 41). The
discovery of the nesfatin-1M30 polypeptide indicates that

35 when a polypeptide that contains the part corresponding
o nesfatin-1M30 is present even after the nesfatin

polypeptide or the nesfatin-l polypeptide was



polypeptide retains an activity of suppressing food intake and/or suppressing body weight
gain. Furthermore, for the structure of nesfatin-1M30 5 comprising 30 amino acids, the activity
of the site having an activity of suppressing food intake was investigated. The result indicated
that nesfatin-IMI6 comprising 16 amino acids which is,a_partial peptide of its peptide,
nesfatin-IM14 comprising 14 amino acids, and 10 nestatin-IMIOM comprising 10 amino acids

have an activity of suppressing food intake and/or syppressing body weight gain (Working
Example 22). Wi%l?ﬁ’tﬁjeog'@(ﬂi&?éésyoPﬁegféEihgi%“0‘?#95 csbe§ i SERRSLa

prisin amino ac%es set forﬁwaf‘rﬁiSEQ
ID NO: 13, SEQ > NO=t4 sl SEQHDL 1S NO 215 wid- Analy z8¢hen homologywith the amino
acid sequence ofia facter having-aa astivily of coriralling:fogiekintalke, .no sequences having a

high homology were found, and thus it was impossihle o gsfimate, that thege, pesfatin-1M30,
nesfatin-1M16, nesfatin-1M14 and nesfatin 20 1M10M have .an activig of suggressing food

intake and/or suppFEssing B8dy Wéight Gaitt baged ot ;ﬁecgjoxﬁjvgﬁtjf))nalt}féachn(ﬁ(e)gy. It was
also demonstratetkttiat these asasfaiinyl MB0s ReBfztiR 1ViL G, avestalin 2 14 nd nesfatin-
1M1OM are active-even ifdhey@re derived:frantinactivez2% hurhan-desivedresfatincor

nesfatin-l. Thus, the, present, invention relates: to.the,nesfatin- 1M30 polypeptide set forth in
SEQ ID NOs: 39-41, the ne,sfatln-lM%onl)_/ e gde set fgrthr{n I%QaID. rl}lc()):a65l, 6S8 or 71, the
nesfatin-1M14 polySepide s8ftorttin SEQ II?)L%?O NG E6 69°5F 72, OF the nestafin. 1LMLOM
polypeptide set forthintSEQH NO e8P0 v 73. As taseAbaa dbove: Vsainéstatint tM30
polypeptide, nesfatins1ii1 6= polypeplide; nestative 1MIY polypeptide and nesfatin Mg iv
polypeptide haveg%qgct@wig%ggggpggeag%g fgad intake 35 and/or suppressing body weight
gain. Also, the amino agid, seqence of human nesfaln-1M30 polvpentide fs shown, In SEQ 1D
NO: 39. Also, the pqupeptlaes comprcﬁsm% an - 38 amino acid sequence set%ort in SEQ ID
NO: 39, SEQ ID acids set forth in SEQ ID NO: 13, SEQ ID NO: 14 or SEQ ID

15 NO: 15 was analyzed on homology with the amino acid
sequence of a factor having an activity cf controlling
food intake, no sequences having a high homology were
found, and thus it was impossible to estimate that these
nesfatin-1M30, nesfatin-1M16, nesfatin-1M14 and nesfatin-

20 1M10M have an activity of suppressing food intake and/ox
suppressing body weight gain based on the conventional
technology. It was alsc demonstrated that these
nesfatin-1M30, nesfatin~1M16, nesfatin-1Mi4 and nesfatin-
1M10M are active even if they are derived from inactive

25 human-derived nesfatin or nesfatin-1.

Thus, the present invention relates to the nesfatin-
1M30 polypeptide set forth in SEQ ID NOs: 39-41, the
nesfatin-1M16 polypeptide set forth in SEQ ID NO: 65, 68

_ or 71, the nesfatin-1M14 polypepitide set forth in SEQ ID

30 NO: 66, 6% or 72, or the nesfatin-1M10M polypeptide set
forth in SEQ ID NO: &3, 70 or 73. As described above,
said nesfatin-1iM30 polypeptide, nesfatin-1M16
polypeptide, nesfatin-1M14 polypeptide and nesfatin-1M10M
polypeptide have an activity of suppressing food intake

35 and/or suppressing body welght gain. Also, the aminc
acid seqguence of human nesfatin-1M30 polypeptide is shown
in SEQ ID NO: 39. Also, bthes polypeptides comprising an



NO: 40 or SEQ ID NO: 41 excluding the polypeptides comprising an amino acid sequence set
forth in SEQ ID NO: 3, SEQ ID NO: 6 or SEQ ID NO: 9, SEQ ID NO: 13, SEQ ID 5 NO: 14 or
SEQ ID NO: 15 are included in the nesfatin-IM30 polypeptide. As examples of such
polypeptides, there can be mentioned those polypeptides that were physiologically or
artificially cleaved or digested from the nesfatin polypeptide or the nesfatin-1 polypeptide and

that 10 contain a seqlience Gortespondiod do.nesfati-IM30, Mithyegard o Nuslgobindin
I(NUCB1) that has a % homol oggl with NEFA/ne%fann in terms of the amjr%}o acid sequence

and the nucleotid&®Sedleride oFthe' §elid and tat” betorgs 0 the Sametamity “it was
investigated whether 5. NU@B&F!\/I@@WH@HS% SHECOIESSFoTiding 16 hestafif M0 16F
NUCB1 exhibits & simitar activity; The-retit; reveated thatNigCB1-M30 also hag amactivity of

suppressing food, jtake, agg/cg@pﬁe%mgllgod)équlggg gain (Working @@f@@g@@m@/hen

human, rat and mouse 20 nesfatins were compared, it was found, the a é‘mno acl id seq%Jence

has been highly 5Hs&58d i the <itd E8Eponding ?8%%s?aotlr¥1i S nestatin and NUCB1 of
each species, specificailyiarite siteoesrrespondiig 5 hddtatin AMSoPErSHhtHesfoTagding, it is
inferred that 25 NUCB2:Md 6-aemptisitig: 26amino dcigssafeNUGBE, NUCBE4Wddi comprising

14 amino acids aggl@;g 1-MIQM cpr(gpggg\:ga%qnaml@% %@wyggé alsg-have an activity
of suppressing food intake and/or supgressm% bodl?/ gain sgnjcarly E%gwe
nesfatin-1M16 pofypéptide, tha Fe&tatin-IN14" 36 polypey J‘e and the nesfatin-IMIOM

polypeptide. Thus, the Fresent filerfliorrreides WWN%J@BW@%’ pbRfpeptitfe &effdth in
SEQ ID NOs: 101-d403] the NLEB 1IN IM16 :polypeptide set fortts i SEQ4DENO1Al G710 or 113,
the NUCB1-M14 polypeptide.sef forth in SEQ 1R NO: 498: 381 Lk ot 1d 456 dheNUGRL-MIOM

| d f SE 0:.109, 1
mxg)Beft;\&sS&%;%%% % E{yﬁlffme ]f]amd‘e% aSﬁé ﬁ}ué\lsyl 4 A%%PQM%%%T

polype ti 1 10M thg&)thg also
havezm1é%nvnycﬁgﬁﬁﬁwﬁéﬁnﬁthh is Slte corresponding to nes

of NUCBl exhibits a similar activity. The result
revealed that NUCB1-M30 also has an activity of
suppressing food intake and/or suppressing body weight
gain (Working Example 23). When human, rat and mouse

20 nesfatins were compared, it was found, the amino acid
sequence has been highly conserved at the site
corresponding to nesfatin-l of nesfatin and NUCBL of each
species, specifically at the site cerresponding to
nesfatin-1M30. From the foregoing, it is inferred that

25 NUCB1-M16 comprising 16 amino acids of NUCB1, NUCBI-MI14
comprising 14 amino acids and NUCB1-M1OM comprising 10
amino acids of NUCB1l also have an activity of suppressing
food intake and/or suppressing body weight gain similarly
to the nesfatin~1M16é polypeptide, the nesfatin-1M14

30 polypeptide and the nesfatin-1MiOM polypeptide.

Thus, the present invention relates to the NUCB1-M30

polypeptide set forth in SEQ ID NOs: 101-103, the NUCBl-
M16 polypeptide set forth in SEQ ID NO: 107, 110 or 113,
the NUCB1-M14 polypeptide set forth in SEQ ID NO: 108,

35 111 or 114, or the NUCBI-MI1OM polypeptide set forth in
SEQ ID NO: 10%, 112 or 115. Said NUCBL-M30 polypeptide,
NUCB1-M16 polypeptide, NUCB1-M14 polypepticde and NUCBl-



food intake and/or suppressing body weight gain as described above. The present invention
also relates to a polypeptide 5 that has a homology of at least 60% with any of the amino acid
sequences set forth in SEQ ID NOs: 13-15, 39-41, 65- 73, 101-103 and 107-115 and that has
an activity of suppressing food intake and/or suppressing body weight gain. The homology
with the amino acid sequence set 10 forth in SEQ ID NOs: 13-15, 39-41, 65-73, 101-103 and

107-115 is prefer 70% or greater % ref rably .80% or great L A representative
example'thereof [\?r?cud%stﬁg %gun §0p ypeptl c)Ejf 9{ Cﬁuma gﬁﬁnap%or

example, as a polyPéptide- st FASIAAE RERIIGSY de%d%déf @”ﬁé”ai?élrtwﬁﬁltﬂeazfmlno acid
sequence of thedwmanesfatin-ddM30 polypeptide (SEQ ID NO: 39) and that has an activity

of suppressing food intake. @ﬁ@/@g@gppﬁ%@{@g&p@w@iq@w@i@s ttie;eac%p?p@@m@ned, but
not limited to, a se nesfatln 1M 0 20 palypeptid 4D NO: 4 ara
30 r@%y %R‘%/ ch) B 9 EE(:% 91 ]T’}fl df amino .

nesfatin-1 peptldsé )\/&f tldes compr|5| an amino

Amon
acid sequence tﬁ&ﬂﬁa@%%ﬁﬁ%%“gf@faﬁ%ﬁ%}f 66‘%3/@ Sthe Aftino acid sequetices set
forth in SEQ ID NOs: 18415,25 3941, 165-737 1@11d1®36Hnd1§©7aI£LEQQhe‘seiecm>dn of a

polypeptide having an-actityofsuppressing-foadiintake .apdios suppressing.kody, weight gain
may be performed b¥1 mtr&gluchfﬁngriu @WE@R“@E&%%W&'%% agl%gg{qllgggle gncoding said

polypeptide locally or systemically into 0 test animal, and then selectlngé? £olypeptlde that

suppres$€s the arfibant EJi“fO%ﬁ)an‘»Egk@1 Ghd/arirebody \%rgh@o"f ‘shid Bh *4f alternative
method, the selédtibniayilse pesforimmelyy itFoducingeart antibodyragainst shid polypeptide
or an antisense aligonucleptide 35 molkeciis ok a-RNAiimelectiathat ear syppress the

expression of a gene gneading.said palyneptas lpcally ok systemically intg.afest animal, and

than selecting a - 40 polype?élge etgg;a ggg[ﬁ)reassseg tp e ?[rgé)putng gfo d m@elfse -

15 homology of 60% or greater with the amino acid sequence
of the human nesfatin-1M30 polypeptide (SEQ ID NC: 39)
and that has an activity of suppressing food intake
and/or suppressing body weight gain, there can be
mentioned, but not limited to, a mouse nesfatin-1M30

20 rolypeptide (SEQ ID NO: 41) and & rat nesfatin-1M30
polypeptide (SEQ ID NO: 40).

Among the polypeptides comprising an amino acid
sequence that has a homology of at least 60% with any of
the amino acid sequences set forth in SEQ ID Nos: 13-15,

25 39-41, 65-73, 101-103 and 107-115, the selection of a
polypeptide having an activity of suppressing fcod intake
and/or suppressing body weilght gain may be performed by
introducing said polypeptide cr a nucleic acid molecule
encoding said polypeptide locally or systemically inte a

30 test animal, and then selecting a polypeptidé that
suppresses the amount of food intake and/or the body
weight of said animal. In an alternative method, the
selection may be performed by introducing an antibody
against sald polypeptide or an antisense oligonucieotide

35 molecule or a RNAL molecule that  can suppress the
expression of a gene encoding sald polypeptide locally or

systemically into a test animal, and then selecting a



and/or the body weight of said animal. Such a polypeptide is referred to hereinafter as altered
nesfatin-1M30, altered nesfatin-IM16, altered nesfatin 5 1M14, altered nesfatin-1M10M,
altered NUCB1-M30, altered NUCB1-M16, altered NUCB1-M14 and altered NUCB1-M1OM.
Furthermore, the present invention also relates to a E(S)Iy_peptide that comprises an amino acid
sequence in which some of the amino acids have beéen deleted, inserted 10 or substituted in
any of the amino acid sequences set forth in SEQ ID Nos: 13-15, 39-41, 65-73, 101-103 and
107-115 and thaPRay BARCVity ‘didupiiessii fob d iRtake HRd/o? %uﬁﬁ?&sﬁﬂ@aﬁtﬁdy weight
gain. Such a polypeptide can be dbtainediy rdplagity anererlmoreé 16ramino acid residues
with amino acids that,aeg,chemically. of struciurally-similartorsaid aminowagcids in an amino

acid sequence set fo ta t?ht%vﬁ@mgﬁ GSE%Q II,IID&SI\QQ_(QS'i %3-&?6?9-&&# 65:73,, &9}5%9{3"—”

107-115. Specifi@%?n odiments of the subsfitution of amino acids that are_20 chemically or

structurally similari-4. tie $aBs6uti6R TBE ARG Eoisetved Bifind Udids, Gre walliiéian to a
person skilled in theait- Fof exaiplesch8iiically’of strdctekdliby; gly sine G ig similar to

proline (Pro), alanine (Al):and-valine (Vab), leucine(Ledyissinditar 25t isolaucine:(le),
glutamic acid (Glu) is similar o glut m(i:n%1 In), aspartic acid is.similar fo, asparagine
(Asn), cysteine (8%&% @eﬁrj%jilé? tc? 1tjrfflfcleon?nég %‘I’%ﬁ?'l%% :égl s?%la%%@e%%@gér% ,an% Ala, and
lysine (Lys) is sih‘%lh?kﬁo eI (Al . Elhef ES80 Mt nBAGE nTdthoE° 8 persoH skifled in
the art can easilyreferte alaminol atid AratrixinétifodWwhiche tégrestats it Whatxtent can be

made substitutior §f an aminemcidasiagnainix,sucts asRAMsANilbyr, MolecttarBiology and

Evolution) (USA), 1985, Vol.2,,pp;434-441)..35 BLOSUM (Henikoff.at.al; Rrogegdings of the
National Academy of Sciences of the United ,Stat%%g}fr merica) (USA) 1992, Vol.89,

pp.10915-10919 15 Basiy < 41" sTBBHLLLE HH amiRd ac"f&lggr%si ering helé]lﬁ?of-iits

polypeptide can be obtained by replacing one or more

15 amino acid residues with amino acids that are chemically
or structurally similar to said amino acids in an amino
acid sequence set forth in, for example, SEQ ID NOs: 13-
15, 39-41, 65-73, 101-103 or 107-115. Specific
embodiments of the substitution of amino acids that are

20 chemically or structurally similar, i.e. the substitution
of highly conserved amino acids, are well known to a
person skilled in the art. For example, chemically ox
structurally, glycine (Gly) is similar to proline {(Proj,
alanine {(Ala) and valine (Val), leucine (Leu) is similar

25 to isoleucine (Ile), glutamic acid {(Gilu) is similar to
glutamine (Gln), aspartic acid (Asp) is similar to
asparagine (Asn}, cysteine {Cys) is similar to threonine
(Thr}, Thr is similar to serine (Ser) and Ala, and lysine
(Lys) is similar to arginine {Arg). Further, as

30 alternative method, a person skilled in the art can
easily refer to a amino acid matrix method, which
represents in what extent can be made substitution of a
amino acid, as a matrix, such as PAM {Wilbur, Molecular
Biclogy and Evolution) (USA), 1885, Vol.Z, pp.434-447),

35 BLOSUM {(Henikoff et al., Proceedings of the National
Academy of Sciences of the United States of America)
(USR} 19982, Vol.8%, pp.10915-1091%, and easily



score. Also, among the polypeptides comprising an amino acid sequence in which some of
the amino acids have been 5 deleted, inserted or substituted in any of the amino acid
sequences set forth in SEQ ID NOs: 13-15, 39-41, 65-73, 101-103 and 107-115, the selection
of a polypeptide that has an activity of suppressing fpod.intake and/or suppressing body
weight gain can be performed in a manner. 10 similar to that described in the selection of the

above modified ne%‘atin. Hereinbelow, such a polé/gegyge IS alsrg)erie(}‘grcregftoi%ss altered

nesfatin-1M30. Furt %Fr%%krlét,ethaenpraeﬁélef}l iral\C/:é“r(ljtion also relates’to a polypeptide that

comprises an ami® aeid sequence having 15 a homology of at least 60% with any of the
amino acid sequences setforth:imcSEQ 1B NOsy3c btand 9; orarr asmimy acidasegquence in

which some of the aming.acids have, heen deleigd, insertad orsubstituted inany etthe amino
acid sequences setfofi {1 SEQID NO=. 3. 6,200,9, 3nd 20 that has.an gctiyly,of syppyessing
food intake and/oresﬁpgrdssfﬁq %5836/ Welgh? gain. |mi?arly to fhe above- mentioned altered
products, said poliseIsteRsis 8186 féteredito 48 antaltéied néstating SHid Aiteréd~Aésfatin,
similarly to the ahave-mrentionedi altered: 25 rresfatin-d30reto § preferabhehasdhomalogy of

70% or greater apdmore preferably 86% o greater with the amingi acid, sgguence set forth in

SEQ ID NOs: 3, 6 or 9. As described above, it was demonstrated he present invention that
for a nesfatin polflblgﬁt?ézes fobe 58 nvé'ﬁéf%ljc, the :.Lsrtleg %? it%seb iﬁr%ér%%%%"sé bay gaﬁlr%%ase
containetPin the fviflg bdtlytSuch as piBRoFHoRE cBnVERaSE € Tmpdrtant. EBF thAEGrpose,
said altered nesfatinigrederaibhys is:a polypéptive. thatproducesiinaheo livingpiody nesfatin-|,
nesfatin-IM30, nesfatin-1M6,.3% nesfatin-1Mi4;gresfatin=bvid0M;3NUCB1-M30, NUCB1-M186,

NUCB1-M14, or NUCBL-N10M. (3 polypepiide, comprising an, amino.adid sequence sgt forth in
SEQ ID NOs: 13-15, 39 - 42 41, 65-73, 101-103 or 107-115), or an altered product .

polypeptide that comprises an amino acid sequence having

15 a homology of at least 60% with any of the aminc acid
sequences set forth in SEQ ID NOs: 3, 6 and 92; or an
amino acid sequence in which scme of the amino acids have
been delsated, inserted or substituted in any of the amino
acid sequences set forth in SEQ ID NOs: 3, ¢ and 9, and

20 that has an activity of suppressing feod intake and/or
suppressing body weight gain. Similarly to the above-
mentioned altered products, said pelypeptide is also
referred to as an altered nesfatin. Said altered
nesfatin, similarly to the above-menticned altered

25 nesfatin-1M30 etc., preferably has a homology of 70% or
greater and more preferably 80% or greater with the amino
acid sequence set forth in SEQ ID NOs: 3, & or 9. |

As described above, 1t was demonstrated by the

present invention that for a nesfatin polypeptide to be

30 functional, the step of its being processed by a protease
contained in the living body such as prohormone
convertase is important. For that purpose, =zaid altered
nesfatin preferably‘is a2 polypeptide that produces in the
living body nesfatin-1, nesfatin-1M30, nesfatin-1Mlg,

35 nesfatin-1M14, nesfatin-1M1iO0M, NUCB1-M30, NUCB1-M16,
NUCB1-M14, or NUCRL-M1OM (a pclypeptide comprising an
amino acid sequence set forth in SEQ ID NOs: 13-15, 39-



thereof. It is necessary for such an altered nesfatin to have a recognition site, in its amino acid
sequence, for a cleaving enzyme such as a protease contained in the 5 living body. As such a
cleaving enzyme, there can be mentioned for example prohormone convertase (proprotein
convertase: PC), and as such a prohormone convertase, there can be mentioned for example
furin, PC1 (also known as PC3), PC2, PACE4, PC4, PC6 (also known as PC5) and LPC 10
(also known as PC7 or PC8) (The FASEB Journal, 1216, vol. 17, July 2003). As long as the
protease produces: neafatiid i lint fie peripRery or the VEnificld drthe “bFHiR “Hife type of the
protease is not spegifieally. limited.<15% &or simitar feasens;therpositien of the $éesgnitioh site

for said cleaving gnzyme is not gpecifically; imited, Heweyet hased andbe experimental
results on mouse-derived nesfatin-1, nesfatin-2, nesfatin-3 and .nesfatin-2/3, (Wpgking
Example 10), alteart_afiineeas‘fa‘filﬁ is %yf)dreefesﬁa%?y aeétefbﬁ%%e%ego ascto.contaien at least one
recognitiop site for'd eaVIRG Enzyfric EBftaired iff e ifG BEUY in"b&dveditthe amino acids
82 and 83 (a recegnitionrsite farprehenmoneccotivertase tivanproduces hesfatimiy of SEQ ID
NO: 3, 6 or 9 and-betwesn.the. amino 25.acids k63and 164 (anathes recagaitionssite for
prohormone convertase) of SEQ 1D NQ: 3, 6 or 9, 1., In 8n amipp acid sequence
corresponding tort?"?ee ra?ni%%nag num le%%%éé% O%,SEE) ID NO: % 6 or9 I that gndzwtgs not
affect the activity dF thé fesullifg pdiHEdtidé 5o AISS, the'ESnfinTitior ot WhethéfSaid altered
product h@ve an detivity dfrsupprassiiy/food itake ERe/oFStPPressingBody- dhight’gain
including an activity , ofbeingecleayed and besemirg active-inudee cap-heimade, as for the
selection of the aboye-mentigned alteed 35.nesfatingLM30 gtoy, Ry introducing sgid ;e

polypeptide or a nucleic acid molecule en%oding said po y%e%tidce Isocacllyfg(r:gﬁtemically into a

test animal, and theA Seledtitfy 2543 PolypEphds that Suppresses the amount of food intake
limited.
15 ' For similar reasons, the position of the recognition

site for said cleaving enzyme is not specifically
limited. However, based on the experimental results on
mouse~derived nesfatin-l, nesfatin-2, nesfatin-3 and
nesfatin-2/3 {Working Example 10), altered nesfatin is

20 preferably established so as to contain at least one
recognition site for a cleaving enzyme contained in the
living body in between the amino acids 82 and 83 (a
recognition site for prohermone convertase that produces
nesfatin-1) of SEQ ID NO: 3, 6 or 9 and between the amino

25 acids 163 and 164 {ancther recognition site for
prohormone convertase) of SEQ ID NO: 3, 6 or 8, i.e. in
an amino acid seguence corresponding to the amino acid
numbers §2-162 of SEQ ID NO: 3, 6 or 9, in that it does
not affect the activity of the resulting polypeptide.

30 Also, the confirmation of whether said altered
product have an activity of suppressing fcod intake _
and/or suppressing body weight gain including an activity
of being cleaved and becoming active in vivo can be made,
as for the selection of the above-menticned altered

35 nesfatin-1M30 etc., by introducing said polypeptide or a
nucleic acid molecule encoding said polypeptide locally

or systemically into a test animal, and then selecting a



and/or the body weight of said animal. In an alternative method, the selection may be
performed by introducing an antibody against said polypeptide or an antisense 5
oligonucleotide molecule or a RNAiI molecule that can suppress the expression of a gene
encoding said polypeptide locally or systemically intp,a test animal, and then selecting a
polypeptide that suppresses the amount of food intake and/or the body weight of said 10
animal. The nesfatin polypeptide, nesfatin-1 polypeptijde, nesfatin-IM30, nesfatin-IM16,
nesfatin-IM14, né’é?éﬁﬁ-@?m%?wFﬁﬁcéi%%?%%cﬂﬁﬁf@%%@sl\f-ﬁf . or NUCB1-M10M
of the present inveftion indladecthvsedhdkhichiatieadt Bhe s amihd acld Hdchaeh added to
the N terminal one tesninat itbheseck Stich nesfatirepolypéptides inglude:thoseciimyvhich a
methionine residggt%@&gngg%me 0L Ay Pysagitmic acid.residug of dhg Jike has been
added to _the N terminal of thé amino acid s %uence S%&L‘)irt?né'ngﬁEQtL% N(géB, SEQ ID
NO: 6 or 3EQ IDPNEF 9. Brtf thosain"WHich 2 stitable tag séquenice (typically 2 histidine tag
or a FLAG tag) heaistseere added tetheN emindd of the e @iRfifak Nestafin polypeptides etc.
having such congtructicipbhave anadvantage thatithey canllye easilya25quurified using a metal

chelate carrier orantibedy, Alse.whennesfatinhas begn processed-indhediving body by
prohormone convertase, it ij_§t ought,(?ﬁ{olype e in, which.the rec iti%n site for
0 Q0 5 o)

ti '
1daéd to ?ﬁe%yg) errﬁ}%a%)gfiﬁegfajtﬁ%%]is prgaljj%fed, 30 and

prohormone con?&t48e hds beeh adt
such a pdlypeptidé igalso encompassed by the present invention. Also, the nesfatin
polypeptide, the nesfatinkle potypeptide, mesfatipiit30, nestdtin-1N16, mesfatip-11Mvid,
nesfatin-IMIOM, NLIGB1-M30,NYCBL:M16; NUGBA M4 s0e BS-NUECRT-MIOM of the present
invention include, ppsg In WRIEN glipastgner agno aqid iasidue hasbesnJmodiied Jy a
compound or a peptide. Such a nesrtatin polypeptide - 44 includes, in addition to the sequence
SGtﬁHﬂ]WlSEC}H?e present invention include those in which at least one
15 amino acid has been added to the N terminal or C terminal
thereof. Such nesfatin polypeptides include these in
which a metfthilonine residue, an acetyl residue or a
pyroglutamic acid residue or the like has been added to
the N terminal of the amino acid sequence set forth in
20 SEQ ID NO: 3, SEQ ID NO: 6 or SEQ ID NO: 9, and those in
which a suitable tag seguence (typically a histidine tag
or a FLAG tag) has been added to the N terminal or the C
terminal. Nesfatin polypeptides etc. having such
construction have an advantage that they can be easily
25 purified using a metal chelate carrier or antibody.
Also, when nesfatin has been processed in the living body
by prohormone convertase, it is thought, a polypeptide in
which the recognition site for prohormone convertase has
bzen added to the C terminal of nesfatin~l is produced,
30 and such a polypeptide is also encompassed by the present
invention.
2lso, the nesfatin polypeptide, the nesfatin-i
polypeptide, nesfatin-1M30, nesfatin-1M16, nesfatin-1Ml4,
nesfatin-1M10M, NUCB1-M30, NUCBl-Ml6, NUCB1-M1l4, or
35 NUCR1-M10M of the present inventlon include those in
which at least one amino acid residus has been modified

by a compound or a peptide. Such a nesfatin polypeptide



NO: 3, SEQ ID NO: 6 or SEQ ID NO: 9, polypeptides that are obtained by enzymatically or
chemically associating a peptide other than the nesfatin polypeptide or a 5 fluorescent
substance etc. by a known method (Hermanson at al., Bioconjugate Techniques, USA, 1996,
issued by Academic Press), and includes, for exaﬂmglf,_one in which the amino acid
sequence of an Aequorea-derived fluorescence protein or a secretary alkaline phosphatase
10 has been added (so-called fusion protein). The presence of these fusion proteins can be
easily detected; foF @xifipie, By demining fiudrascehaBiRtnsify fof & Tisioh prateinwith
an Aequorea-deriad fluoréBtenteliproteir: oring déterfiniry the ritensity o eoldra s
development, emissionof fluoseseence resultingfrom the ¢eaetion with saisenzymesand its
substrate for a fuslo£§1t P&gteé%}\{\g;:h ghsa%:rg%yr@lé%lgncqthggp%g%s&ﬁ:o%%ugw a nesfatin

polypeptide, an effect on food intake control and/or body weight control can be identified by 20
investigating the acHVitPBF & methBd describedin WOrKing ERafpte et THEBrEgtnt
invention relates & aggharntdceutichl Jedmpsition: forssupprédsing?od intake andfor
suppressing body, weightigain: saigh cormosition casyrising 2b:asgreactive: ingredientrany of

the nesfatin polypeptids,. ite nesfati:1 polypentide, nesfalig:L30. pesfain-IMIG
nesfatin-1M14, nesfatin-1IMIOM, NUCB1-M30, NUCB1-MI6, NU -Ml4, %r NUCB1-MIOM, or

. B ,
altered products thet86f {RgréifiaRer Féfetretf t@cgﬁgﬁﬁfeffﬁ%s&’]t%é‘ e&fatin 30761V peptide
etc."), orld peptidescornpasingiseme (ofthea Ahfiflofadid e dquetices of said e stafif Potfpeptide
etc. The peptide comprising somerofihe amino aeid sequence of Raidaesfatirf polypeptide

refers to a peptidg.jn which some.ot.the amino acid sequence of said polypeptide; has 35 been
deleted within the_extent of re aininqﬂtheha%tglwgye of sug{(]:;)_rm%%srigg J9od.intake and/or
a

suppressing body Welght Gai & 45 “SA b HAmaceLtic comﬁosmon%? freating or

protein, or by determining the intensity of color

15 development, emission or fluorescence resulting from the
reaction with said enzyme and its substrate for a fusion
protein with a secretary alkaline phosphatase. For such
a nesfatin polypeptide, an effect on fcod intake control
and/or body weight control can be identified by

.20 investigating the activity by a method described in

Working Ezxample & etc.

The.present invention relates to a pharmaceutital
composition for suppressing food intake and/or
suppressing body weight gain, said composition comprising

25 as an active ingredient any of the nesfatin polypeptide,
the nesfatin-1 polypeptide, nesfatin-1IM30, nesfatin-1Mlg,
nesfatin-1M1l4, nesfatin-1M10M, NUCB1-M30, NUCBLl-M1s,
NUCB1-M14, or NUCB1-M10M, or altered products thareof
{hereinafter referred to collectively as "the nesfatin

30 polypeptide etc."), or a peptide comprising some of the
amino acid segquences of said nesfatin polypeptide etc.
The peptide comprising some of the amino acid sequence of
said nesfatin polypeptide refers to a peptide in which
some of the amino acid seguence of sald polypeptide has

35 been deleted within the extent of retaining the activity
of suppressing food intake and/or suppressing body weight

gain.



preventing a disease for which enhanced food intake and body weight gain is a problem> The
present invention relates to a pharmaceutical 5 composition for treating or preventing a
disease for which enhanced food intake and body weight gain is a problem, said compaosition
comprising, as an active ingredient, any of the aboye nesfatin polypeptide etc., or a peptide
comprising some of the amino acid sequence 10 of said polypeptide. A pharmacological effect
of the nesfatin polypepgge %tc. of the present inventil.q_n. |§ dq;nongggg%q % the results of the
administaration of nesfa |nppoEI‘fl"pﬁ)“é;i:?ﬁ2 & 10 the third ventricle of the Fat brai (Working
Examples 6 15 areE5): theadministafdtfor: of ndsiatin A pélypeptidecthtd tha thirdh\Fentricle of
the rat brain (Wasking Exarnplesalizy 13; 27 ancb34):the administaration of nesfatin-1

polypeptide into the abdominal.cavity or,the, Subcutangous af mause (Werking Examples 18
and 19), the 20 administaration of nesfatin-1M30 lpol pg}pticie to the Cﬁbdoménagocravity of

mouse (Working EX&mple 20)'. A° bhatmacological gffect in' pathological model animals is
illustrated by the"ddrfiihistaraier 6f hiestatint12 polypeptitsto Wie tifd Yehtticté of the brain in a
25 model animalindichting leptin resistance,iice., Zugket s(fafa) eat @Morking Example 17) ,
and a pharmacological,effgect o pathelogy.otlepiin resistance, which is,alse.acproblem in
human adiposis, is |IIustratg9dgurto er, It is h%répnacglg%%%Iyalgg%téagegi@ag Jood I}ln}aa_ke may
be 30 controlledotﬁrgugﬁ%e mechanism different from melanocortin system,qW%lc is a
known fhBtor rel&Bd®’ thé eorRRBP6F ffod intake, by the administaration experiment in Agouti
yellow mouse (Working: Example k8)oBycthe #Ostrated factseitlis dénatonstrateritat 35
nesfatin polypeptide etssmay=he used-as apharmageyticalgorypesitioni forireating or
preventing a disgase, for; wijch gohanged.food infalke and body weight gaip s a : 46 +groblem.
the third ventricle of the rat brain (Working Examples 6
15 and 25}, the administaration of nesfatin-1 polypeptide
into the third ventricle ¢f the rat brain {(Working
Examples 12, 13, 27 and 34), the administaration of
nesfatin-1 polypeptide into the abdominal cavity or the
subcutaneocus of mcuse (Working Examples 18 and 13), the
20 administaration of nesfatin-1M30 polypeptide teo the
abdominal cavity of mouse (Working Example 20). A
pharmacological effect in pathological medel animals is
illustrated by the administaration of nesfatin-1
polypeptide to the third ventricle of the brain in a
25 model animal indicating leptin resistance, i.e., Zucker
{fa/fa) rat {(Working Example 17), and a pharmacological
effect on pathology of leptin resistance, which is also a
problem in human adiposis, is illustrated. Further, it
is pharmacologically illustrated that food intake may be
30 controlled through the mechanism different from
melanocortine system, which is a known factor related to
the contrel of food intake, by the administaraticon
experiment in Agoutl yellew mouse (Werking Example 18).
By the illustrated facts, it is demonstrated that
35 nesfatin polypeptide etc. may be dsed as a pharmaceutical
composition for treating or preventing a disease for

which enhanced food intake and body weight gain is'a



The diseases for which enhanced food intake and body weight gain is a problem include, for
example, obesity, diabetes mellitus, hypertension, hyperlipidemia, 5 hyperuricemia, fatty liver,
cardiac diseases, cerebral vascular diseases, sleep apnea syndrome, orthopedic diseases,
menstrual disorders and malignant tumors. Obesity jncludes adiposis, a pathological condition
that requires body weight reduction when a health problem 10 associated with obesity is
complicated or its complication is clinically predicted. Orthopedic diseases include
osteoarthritis duéDFoOB%SP\lNeight, lumber disorders (spondylosis deformans), low back pain
(acute low back pain) &tes AlSe Aralighaft tuimiors!inéliie hiedast A5 cancer: utérfie taticer,
colon cancer, kidpey-gancesi resophagesaticanees npanereaticccancerytiver, caneet and

gallbladder cancgr, aT&ethaHQ@gggﬂggl G QP@HW&QBW%Q%@&B@@Q” may contain any

pharmaceutically acceptable 20 additives. Formulations, using pharmaceutically acceptable

. gp
additives tay be'Biparéd 17 ethod™ deseribed inRemndgtons The scighte and Practice
of Pharmacy, 20th editior, UniversiBef the Seignivestint Philseletphial WitlieHs & Wilkins,
issued on December=15,:25 20003t@neldasage ferm ofistich-a phasmacettical .composition is

presented as a liguid.prepared -y, dissolving, suspending, gr emulsifying.them in an,agueous

or (_)Ieaginous solt_Jtion,_ uch solvents.u eo_l mcéude . f%r e amplehdisiilled water Ithsiological
saline etc. for 307 RELtbA ALRR Aqlieolis iddid SrdSh ddiftion, &5 aoétrlﬁo%ﬁuerlal?ory agent (for
- examplé, D-glucése, D soibitol D mahRftek arid s8I €Afdide)° fa Stftable solubilizing
agent such as aleohelsi(farrexample, ethanol | polyaleohals{for exarmipe;epropylene glycol,
and 35 polyethylgne glycal), noniopic swfaciants, for exampler polysothaterB0, 1umber
oo enaes htgsena e A Tl s e oy bt e A

low back pain) etc.  Also malignant tumdrs include breast

15 cancer, uterine canger, colon cancer, kidney cancer,
esoﬁhageal cancer, pancreatic cancer, liver cancer and
gallkladder cancer.

The pharmaceutical compesition of the present
invention may contain any pharmaceutically acceptable

20 additives. PFormulations using pharmaceutically
acceptable additives may be prepared by a method
described in "Remington: The Science and Practice of
Pharmacy, 20th edition, University of the Sciences in
Philadelphia, Williams & Wilkins, issued on December 15,

25 2000". One dosage form of such a pharmaceutical
composition is presented as a liquid prepared by
dissolving, suspending or emulsifying them in an aqueous
or oleaginous scolution. Such solvents used include, for
example, distilled water, physiological saline etc. for

30 injection as an agueous liguid, and in addition, an
osmoregulatory agent (for example, D-~glucose, D-sorbitoel,
D-mannitel, and scdium chloride}, a suitable sclubilizing
agent such as alccohels (for example, ethanol),
polvalcohols {for example, propylene glycol, and

35 polyethylene glycol), nonionic surfactants {(for example,
polysorbate 80, polyoxyethylenated hydrogenated castor

olil 50) and the like may be used. Also, as the solvents,



solution includes sesame oil, soybean oil etc. and, as the solubilizing agent, benzyl benzoate,
benzyl alcohol etc. may be used in combination. In such liquids, there 5 can be used, as
appropriate, additives such as buffers (such as phosphate buffers and acetate buffers),
soothing agents (such as benzalkonium chloride and.procaine hydrochloride), stabilizers
(such as human serum albumin and polyethylene glycol), preservatives (such as ascorbic 10
acid, erythorbic acid, and salts thereof), colorants (such as copper chlorophyll, (3-carotene,

Red No.2, and Bftie Rio°ff Pre8eniitivesi@lchas 28cbitidacid® efthdrbit HEd 8 salts
thereof), antisepties(stichas! iparadrbernzeate ester, phenok benzétlormiunz chloride and 15

benzalkonium chlgrideythigkeners:(sueh as:hydeaxypropyh celulose, eaghoxynethylicellulose,
and salts thereof), stabiizers (such g umanserum albumin, mannitol and sorjl). and

corrigents (such as menthol and citrus flagrances). Angther dosage form'of pharmaceutical 20

compositions (in GRIerts difififthe®ExraSEH with thé “Shove’ §éverat "phgrmiédatcal
compositions") inckides spligforms stiehtad pondarss taslets: grahuless capsules)t pillsy
suppositories, anddezerges.dathecasmatsalic :formsthat are administered:ir the form of

oral 25 prepanationy, addliives used indude exelpionts (such as, crystaline Gellugag, actose

and starch), lubricants S uch as magnesium stearate and talc) , binders %suc as

hydroxypropy! ceftiiasS hyardRpropy Fmetivi celi6E8 “3Rd ThaErogdh. disiAtgrants tsuch as
starch and 30 carbdxymethyl-Eelitibse zalclunantttheslikéoalsefas reédadntifere can be

used antiseptics (ssiehras: benzybalcahol ehlorobutanol: methyhparagxybeszeate and propyl
paraoxybenzoateg, %rétiﬁ)gqilpts, colorants sweetepe,rshand thgéié(gbfgrghceirgwore, another

: reservatives (such ag a .
form also |ncludesj35 armaceutical compositions for appshcatlon to ' mucosa,” and for this

form of formulatichs! i OFdertd impart *2dsSptvity {8 fifcoda afd réfsiftivity® tHeteBad be - 48
contained additives suchyas tackifierse tdekinesdencl, benzethonium chloride and

15 benzalkonium chloride), thickeners {(such as hydroxypropyl
cellulose, carboxymethyl cellulose, and salts thereof},
stabilizers (such as human serum albumin, mannitol and
sorpitol), and ccorrigents (such as menthoel and citrus
filagrances). Another dosage form of pharmaceutical

20 compositions {in order to unify the expression with the
above several "pharmaceutical compesitions™) includes
sclid forms such as powders, tablets, granulses, capsules,
pills, suppositories, and lozenges. In the case of solid
forms that are administered in the form of oral

25 preparaticng, additives used include excipients (such as
crystalline cellulose, lactose and starch), lubricants
{such as magnesium stearate and talc), bkinders {such as
hydroxypropyl cellulose, hydroxypropyl methyl cellulose
and macrogol),.disintegrants (such as starch and

30 carboxymethyl cellulose calcium}, and the like. BAlso, as
needed, there can be used antiseptics (such as benzyl
alcohol, chlorobutanol, methyl paracxzybenrzoate and propyl
paracxybenzoate), antioxidants, colecrants, sweeteners and
the like. Furthermore, another form also includes

35 pharmaceutical compositioﬁs for application to mucosa,
and for this form of formulations, in order to impart

adsoptivity to mucosa and refentivity, there can be



enhancers, thickner, thickening agent (such as mucin, agar, gelatin, pectin, carrageenan,
sodium alginate, locust bean gum, xanthan gum, tragacanth gum, gum arable, 5 chitosan,
pullulan, waxy starch, sucralfate, cellulose and its derivatives (such as hydroxypropyl methyl
cellulose, polyglycerin fatty acid esters, acrylic- (mgt@)?c_[ylic alkyl copolymers or salts thereof,
and polyglycerin fatty acid esters). However, dosage forms 10 of pharmaceutical compositions
and solvents and additives %o bg delivered to g;(e living body are not limited to the above, and

can be selected, &5 Appropiiate” By 'a perssit “skiftéd i tHe %/the. For thepurpose of ameliorating
disease conditions!'E5 e abolé phigkrTaceutical ebhipositicen tamshe admiriisterad orally or

parenterally. In the.case aforal admipistration «dosage forms sechaswgeanules:powders,
tablets, capsules,liquids, syrups.emulsions;or, syspensions, and elixirs cap be selgated. In

the case of 20 parenteral administration, it can be transnasal agents, "and |IC¥,UIdS,

suspensiohs, solid tormiftioncarba” selbetdd “Othél agHiEin the fornt 6f parériteral
administration, it & betip tHeforaefiafections: and injéetisns salettedanaylbe hypodermic
injections, 25 intravenaus: kgections, drip-jectians, intramusciiae injeciiens; infraventricular
injections, or intrapetitoneal injections and thelike, Qther. farmulations for pse i parenteral

administration include, for example, transmucosal preapﬁrations other 30 than suppositories,

sublingual tablets, frahstéfinat ‘preparationg, nasal preparations: and the TiRES Furti&rmore,

intravascutar locat Adpiinishativncar beC parfoTAied ifi efBodMERtshwhere they Hrévifvolved
in or applied to stentsorantizintravasculariecal.embplismi 3% agents. The dosagerof the

above pharmaceutical compesitian maysvary-dependingon the age, sex,bogyweight of the
49 patient, conditsigniiwgéaggutti%gffgg% _administration
For the\purpose of ameliorating disease conditions,

15 the above pharmaceutical composition can be administered
orally or parenterally. In the case of oral
administration, dosage forms such as granules, powders,
tablets, capsules, liguids, syrups, emulsions or
suspensions, and elixirs can be selected. In the case of

20 parenteral administration, it can be transnasal agents,
and liguids, suspensions, solid formulations can be
selected. Other agents in the form of parenteral
administration, it can be in the form of inijections, and
injections selected may ke hypodermic injections,

25 intravenous inijections, drip injections, intramuscﬁlar
injections, intraventricular injections, or
intraperitoneal injections and the like. Other
formulations for use in parenteral administration
include, for example, transmucosal preparations other

30 than suppositories, sublingual tablets, transdermal
preparations, nasal preparations, and the like.
Furthermore, intravascular local administration can be
verfcrmed, in embodiments where they are involved in or
applied to stents or anti-intravascular local embolism

35 agents.

The dosage cf the above pharmaceutical composition

may vary depending on the age, sex, body weight of the



regimen, treatment period, or the types of active ingredients contained in said pharmaceutical
composition, but its one dosage is usually in the range of 0.1 - 500 5 mg per person for adults,
and preferably in the range of 0.5 mg - 20 mg. The dosage may vary depending on various
conditions, and thus a dosage smaller than that desgribed above may sometimes be
sufficient, or at other times a dosage greater than the above may be required. 10 Also, gene

encoding the nesfatin polelpe tid ,(%r, nesf%gn-lagglﬁlgggtig%@% b% 5‘%99 iig errglgogglments of
t t

gene therapy. Sé)latgleeﬁle fher%lrf.)y?' &rOSXamp?er, ¢an attain the therapeutic effect 6y introducing

said gene into the diviag body: TEERRIGUES ForaRtrodiiiciig a'géisé entodimgtT5 a protein that
provides therapeutic; effectand allowiagnidoibe expressed i orderitotiteatcadisedseis known

(Kaneda, Folia Pharmacalogica Japopica, 2004 Mol 117, . 299-306).sFurthermore, by
administering a transformant in the 20 form. in which .a gene containin esfatin polypeptide
or a nesfatin-| pd]&ff"‘p@peﬁ:dé3 iES I"iaefnoi’“"nt‘?1(511(%rl%lctesor aﬁac%h %%p;ﬁraé%% slslgig ggly%aenp%%e%p
preferably by adminfstefing & Graisformiant BREEERPTSYs HHOSARRTESIARGLE intord °Ypecies
into which the generisi i@ berinfroduced; 25 treatmentwithathesmesfatin polye piide orlrrekfatin-1
polypeptide produged by, said fransformant.can ber performed. <Adugleic.acidelecule
encoding a polypeptide having an activity of suppressing food intake and/or 30 suppressing
body weight gainggﬁ?eq%r réaﬁ%ﬁ\ger?ﬂgﬁ a%lg rgg?géetéﬂ%yno&gle% cid molecule encoding any

of the abtRe nesfatin pélYPeptid& st KL thie Audldic BeRFATolBcHR &REdHing th8%above
nesfatin polypeptide; there eandel prentioned aawcheic 85acid:nmolecdle(SEQ IDINGIE)
comprising the nyglaetide sequence of @ gene epgpding-thehumar preeursor aesfatia
polypeptide, a nugleic acid molecyle (SEQ.JD; NO: 4 .50 ;comprising, the puglegtide sequence
of a gene encoding the , o _ .

1iving body. Techniques for introducing a gene encoding

15 a protein that provides therapeutic effect and allowing
it to be expressed in order to treat a disease is known
(Kaneda, Folia Pharmacologica Japonica, 20CL, Vol. 117,
pp. 299-306) .

Furthermore, by administering a transformant in the

20 form in which a gene containing a nesfatin polypeptide or
a nesfatin~1 polypeptide has been introduced and that
expresses said polypeptide, preferably by administering a
transformant that employs a host transplantable into a
species into which the gene is to be introduced,

25 treatment with the nesfatin polypeptide or nestfatin-1
polypeptide produced by said transformant can be
performed.

%A nucleic acid molecule encoding a polypeptide
having an aciiﬁity of suppressing food intake and/or

30 suppressing body welght gain>

The present invention alsoc relates to a nucleic acid
molecule encoding any of the above nesfatin polypeptide
etc. As the nucleic acid molecule encoding the above
nesfatin polypeptide, there can be mentioned a nucleic

35 zcid molecule (SEQ ID NC: 1) comprising the nucleotide
sequence of a gene encoding the human precursor nesfatin

polypeptide, a nucleic acid molecule (SEQ ID NO: 4)



mouse precursor nesfatin polypeptide, a nucleic acid molecule (SEQ ID NO: 7) comprising the
nucleotide sequence of a gene encoding the rat precursor nesfatin 5 polypeptide, a nucleic
acid molecule (SEQ ID NO: 10) comprising the nucleotide sequence of a gene encoding a
matured nesfatin polypeptide in which a signal peptiﬁlg portion has been removed, a nucleic
acid molecule (SEQ ID NO: 11) comprising the nucleotide sequence of a gene 10 encoding
the mouse matured nesfatin polypeptide, a nucleic acid molecule (SEQ ID Nolalé,) %%mprising
the nucleotide s&GiiEfce bF4 Jelfe BRCOBIY fife raHatGfed nestifit poﬁlpceopﬁi‘ and the
like. As nucleic acidswlecides ercoding fhé abavells tiesidin-12polypéptidesctiere can be
mentioned a nuclgic acid olecyle (SEQ ID NQod8) enceding the homan inesfatin-1

polypeptide, a nucleic acid malecule (SEQ ID N, 19).encqding the maguse nesfatin-1
polypeptide, a nuclaic acid molecule (SEQ ID NO;, 20 encoding? the rat 20 n_es{g:iin-l
ati

polypeptide, andfAe TREFAS HuclBic BEdThEISETHEs BReoding th he -1M30

S5B U8 N8

e above nesf
polypeptides, theremanibe nmertioned:al autlele agidnsolecule’ (SEQHIE NO<CA4)-Bfictding the
human nesfatin-AM30-palypepiidei a pualeic-acidinoleculei(SEQ 25 H)NOp46) eneoding the

mouse ”esfa“”-'g!'QPte%';{pﬁdi%e&nyglﬁ&gsi,d maleeyle; (SEQ:ID NO:A5)enceding:the rat
nesfatin-1M30 polypeptide, and the like. As nuclelfea%lgénolecules enco |an the

nesfatin-1M16 pbpepliteS tHEre calf e TReltisned a Aticieic acid %OOr%o ectle (SEQ ID NO:
74) encdding theshuran e statin-INLEe puhfpeifitie = hitldic RRid RidiéedrR (SEQ ID NO: 80)
encoding the moyse nestati=IMIGrpalypeptides acnucleie> acid molesulel (SEQ IMNO: 77)

encoding the rat pgsfatine 1M16 polypeptidss and;the like 33 Agnueleicacidenalesules
encoding the nesfatin-1M14 I € gg%se, thgrg can be mentioned a nucleic ac_id molecule
(SEQ ID NO: 75)ﬁeenscfoa |ﬁ§tﬁ%ﬁ%§‘ﬂ§h nesfatln-%l\)%‘f %1 polypeptide, a nucleic acid
molecule (SEQ ID NO: 8%) nucleic acid molecules encoding the above
15 nesfatin-1 polypeptides, there can be mentioned a nucleic
acid molecule (SEQ ID NO: 18) encoding the human
nesfatin-1 polypeptide, a nucleic acid molecule (SEQ ID
NO: 19) encoding the mouse nesfatin-1 polypeptide, a
nucleic acid molecule (SEQ ID NO: 20) encoding the rat
20 nesfatin-1 polypeptide, and the like.
As nucleic acid molecules encoding the above
nesfatin-1M30 polypeptides, there can be mentioned a
nucleic acid molecule (SEQ ID WNO: 44) encoding the human
nesfatin-1M30 polypeptide, a nucleic acid molecule (SEQ
25 ID NO: 46) encoding the mouse nesfatin-1M30 polypeptide,
a nucleic acid molecule (SEQ ID NO: 45) encoding the rat
nesfatin-1M30 polypeptide, and the like.
As nucleic acid mclecules encoding the nesfatin-1M16
polypeptides, there can be mentioned a nucleic acid
20 molecule {(SEQ ID NO: 74) encceding the human nesfatin-1Mle
polypeptide, a nucleic acid molecule (SEQ ID NO: 80)
encoding the mouse nesfatin-1M16 polypeptide, a nucleic
acid molecule (SEQ ID NO: 77) encoding the rat nesfatin-
1M16 polypeptide, and the like. |
35 &s nucleic acid molecules encoding the nesfatin-1M14
polypeptides, there can be menticned a nucleic acid
molecule (SEQ ID NO: 75) encoding the human nesfatin-1M14



encoding the mouse nesfatin-1M14 polypeptide, a nucleic acid molecule (SEQ ID NO: 78)
encoding the rat nesfatin- 1M14 polypeptide, and the like. 5 As nucleic acid molecules
encoding the above nesfatin-1IMIOM polypeptides, there can be mentioned a nucleic acid
molecule (SEQ ID NO: 76) encoding the human rle%fﬁtin-lMIOM polypeptide, a nucleic acid
molecule (SEQ ID NO: 82) encoding the mouse nestatin-1IM10M polypeptide, 10 a nucleic

acid molecule (SEQ ID NO: 79) encoding the rat nesfatin-1M10M polypeptide, and the like. As
nucleic acid molekete@&rRtdding ﬁerlﬂffgé%i-l\ﬁ%bd pBR/peptides! ﬁ%re@aﬁ e r%%egntioned a

nucleic acid molecyled SEQ 1D:NO 04 rerndeding thE HurmanNECB £M36 15°pelfieptide, a
nucleic acid molegute: (SEQ-H) NO: 186) rencedingdhednouse:NUCR1-M30 polypeptide, a
r_luclelc acid r_nolti [ (?OEl Ilgply%el‘og)n%c&%cgngggg rat NUCBl-MBQ polypeptide, and the
like. As nucleic acid molecuies encoding the NUCB1-M16 20 polypeptides, there can be
mentioned a nucleic acitf Moiethie (SESIBNG 1187 eﬁ%ﬁﬁggn%et tinfaiy KUCB1-M16
polypeptide, a nucteic atid:nmidléeHle(SECHID: NT3:s1 22 &ffcodig e Miolise NICB1-M16
polypeptide, a nugleic acid Jnolecite 4SEQ IDINQ: 11 9)@ncoging the dabNUCB 11625

polypeptide, and the like; As fucleic agid molecules encoding the, NUCB1:Mdd, polyeptides,
there can be mentioned a nucleic acid molecule (SEQ ID NO: ,117%\@%?&@ the human

0 NO:
NUCB1-M14 polyBepfide f4 nueiéizhdid méredlife (SECF D No 1 encading héhouse
NUCB1-Ml4 polypeptide ca aueteie deid arivleculéRSED IBNO! A0 eiréodiAg the ratt
NUCBI-M14 polypeptishe; antitheikes ‘A auclele acichtmaleeuleskencoding the above NUCB1-

MIOM polypeptides, thete can.-be mentioned & pucleic;acid-35: molecle§aR 1:NO0: 118)
encoding the human NUCBl-MlOMrPeoI)ép%ptid%ea nucjﬁigge%d gnolegyle. (;S%Q'% NO: 124)

encoding the moﬁ%%@ﬁ?@%ﬁ%ﬁ@l\)f pofypepa%le, a nucleic acid <53 molecule ID NO:

121)encodmgth@?é?ﬁﬁﬂ?BK&ﬁQﬂ%D NO: 104) encoding the human NUCBL-MZO0
15 polypeptide, a nucleic acid molecule (SEQ ID NC: 10¢)

encoding the mouse NUCBL-M30 polypeptide, a nucleic acid
molecule (8EQ ID NO: 105) encoding the rat NUCB1-M30
polypeptide, and the like.

As nucleic acid molecules sncoding the NUCBL-Miég

20 polypeptides, there can be mentioned a nucleic acid
molacule (SEQ ID NO: 116) encoding the human NUCB1-M16
polypeptide, a nucleic acid molecule (SEQ ID NO: 122)
encoding the mouse NUCBL1-M16 polypeptide, a nucleic acid
molecule (SEQ ID NO: 119} encoding the rat NUCB1-Mlé

25 polypeptide, and the like.

As nucleic acid molecules encoding the NUCBLl-M14
polypeptides, there can be mentioned a nucleic acid
molecule (8EQ ID NO: 117) encoding the human NUCB1-M14
pelypeptide, a nucleic acid molecule (SEQ ID NO: 123)

30 éncoding the mouse NUCB1-M14 polypeptide, a nucleic acid
molecule (SEQ ID NO: 120) encoding the rat NUCB1-M14
polypeptide, and the like.

As nucleic acid molecules encoding the above NUCBL~
M10M polypeptides, there can be mentioned a nucleic acid

35 molecule (SEQ ID NO: 118) encoding the human NUCB1-M10M
polypeptide, a nucleic acid molecule (SEQ ID NO: 124)
encoding the mouse NUCBL-M10M polypeptide, a nucleic acid



polypeptide, and the like. Also, the nesfatin polypeptides etc. of the present invention include,
as described above, those in which at 5 least one amino acid has been added to the N
terminal or the C terminal, and those in which at least one amino acid residue has been
modified by a compound or a peptide. As nucleic_acid molecules encoding such nesfatin
polypeptides etc., in the case of the nesfatin 10 polypeptide for example, a nucleic acid

molecule encoding .a polypeptide in which a polypepti s.heen added to, the N\,terminal of
the sequence of &8%%0%9@; IB&NQ?g{ore%%(gﬁDp Ct)t%% can be obtained by adding a -
nucleotide sequeRe¥Afg e Jtitfe $&Gfience ATG 15 and a codon encoding an amino

acid sequence desired td be, added-ehind ittoothie BehdGfsSEQCID NO 1@, SEF 4D NO: 11
or SEQ ID NO: 12,,4ls0, a-pucleic asid molecule: enceding a-Rolypeptide inwhichia at
recognitio (clea\iigg)S Sequence, %‘%3%05(?35% fissucrlge%% prahormone.gonvertase has 20, been

ern of t I

added to the N terminal and/or the mina he amino acid sequence of the nesfatin

polypeptide etc. isF&ntompassee by tipréssitt ineltiohbatit 1€ AdE ItfitedotRem. In
addition, a nucleigeicid malédule issinchrled REitHatccbiprises armgeledtide sequence in

which a gene segugneaencogling anAequarea:desives flueressepeengrajeithor a secretary

alkaline phosphatase has been, addedtg the,5'; or 3:end.of the gepe sequense-encading a
polypeptide comprising an a ing acid sequence set forth 30 in SEQ ID NO:; 3, SEQ ID NO: 6
or SEQ IFPNO: 9%t SURRRE fofmhat e Arino &cill Sequehcs sf e ch %(f&Ie n'canba"®

can
translated. Nuclefc acidmefetides tatericie thre abovetdifsred Aesfiih efddAclirle nucleic
acid molecules engedingta 35 palypeptitde:that compeses aseamino scid Sequencehaving a
homology of at legst 69% withiany of the amingacid sequence sef fadhin SEQ ID NOs: 3, 6,
9, 13-15, 39-41, %%zc%%—ggi&(Ql&:;]é%%lé)rgc;léﬂﬂg\]fén%nqc}l%atnﬁ%iggt%%glitge%cuence ATG
15 and a codon encoding an amino acid sequence desired to be
added behind it to the 5'-end of SEQ ID NO: 10, SEQ ID
NO: 11 or SEQ ID NC: 12. Also, a nucleic acid molecule
encoding a polypeptide in which a recognition {(cleaving)
sequence of protease such as prchormone convertase has
20 been added to the N terminal and/or the ¢ terxminal of the
amino acid sequence of the nesfatin pelypeptide etc. is
encompassed by the present invention, but it is not
limited to them.
In addition, a nucleic acid molecule i1s included
25 that comprises a nuclectide seguence in which a gene
sequence encoding an Aeguorea-derived fluorescence
protein or a secretary alkaline phosphatase has been
added to the 5'- or 3'-end of the gene sequence encoding
a polypeptide comprising an amino acid sequence set forth
30 in SEQ ID NO: 3, SEQ ID NO: 6§ or SEQ ID NO: 9 in such a
form that the amino acid seguence of each protein can ke
transiated.
Nucleic acid molecules that encode the above altered
nesfatin etc. include nucleic acid molecules encoding a
35 polypeptide that comprises an amine acid sequence having
a homology of at least 60% with any of the amino acid
seguence set forth in SEQ ID NOs: 3, 6, 9, 13-15, 39-41,



suppressing food intake and/or suppressing body weight gain, and preferably said homology
is 70% or greater and more preferably 80% or greater. As the representative 5 example
thereof, there can be mentioned, in the case of the nesfatin-1M30 polypeptide for example, a
nesfatin- 1M30 polypeptide of a non-human animal gpecies. For example, nucleic acid
molecules encoding a polypeptide that comprises an amino acid sequence having a homology

10 of 60% or greglerauith fhe amino acid seqence (SEQ.D NO: 39) athumap nesfatin-LM30

polypeptide etc. arid that as an activity o §uppressmg food intake and/or supgressing body
weight gain includEZPREERIC ECIEP Fholethfs ESEES 5 NGV EBY shtoBhd e nicuse -
nesfatin-1M30 15;polypeptidep aciucteiclacidandlécule (SEQ 1D NO: 45) eneadiry i€l rat
nesfatin polypep?i@ema_gyglﬂ%@%@ r@@_m&f @\5‘5&&&@.N0m04h@n@@gm@s&ée_caum
NUCBLM30 polpoptcl arih& ntcile 40 ackt moloous (SEG NG, 109) cnsodng the ra
NUCB1-M30 polypepfiié et fiethicd, B Adtihited t5theS& “tididic Acid fotedliies. Also,
nucleic acid moleptites pntodingthécalbdve altered:nesfatiniate !l inshide #ose icleic acid 25
molecules encoding. apolypeplide: comprising an-amine agig-sequencepist wiich some of the
forth n SEQ 1D NO&. 6.8, 1415 39L41 687 73, 105100 o 107115 il e 2 actiiy of
30 suppressing f6od W%k@%rﬁ?SFgﬁﬁpfﬁéﬁnéfb%W?ghﬁcé in; Fur necr?nd[rg(;kﬁj%{he present
invention also relaes ftPa ndcleicracidmofedule-thie Rybrdizesitba Aulcotide sedidénce set
forth in SEQ ID NQ$: 47 2bki42,¢18,409,3520: 44146, 7482, 104=166:0rdVb6-124, or a partial
sequence thereofsH_gg%éﬁ%gg%td@owﬂgﬂtaegitnasn%qqgf@saawi%mvmg an
activity of suppressing - 3 109d Intake,3nd/on Suppressing bady weight 9l RYEh flso
i5 polypeptide, a nucleic acid molecule (SEQ ID NO: 45)
encoding the rat nesfatin polypeptide, a nucleic acid
molecule (SEQ ID NO: 104} encoding the human NUCBI-M30
polypeptide, a nucleic acid melecule (SEQ ID NO: 106)
encoding the mouse NUCB1-M30 polypeptide, and a nucleic
20 acid molecule (SEQ ID NO: 105) encoding the rat NUCBI-M30
polypeptide and the like, but net limited to these
nucleic acid moiecules.
Also, nucleic acid molecules encoding the above
altered nesfatin etc. include those nucleic acid
25 molecules encoding a polypeptide comprising an amino acid
seguence in which some of the amino acids have been
deleted, inserted or substituted in any of the amino acid
sequence set forth in SEQ ID NCs: &, 9, 13-15, 39-41, &5-
73, 101-103 or 107-115 and that has an activity of
30 suppressing food intake and/or suppressing body weight
gain.
Furthermore, the present invention also relates to a
nucleic acid moiecule that hybridizes to a nucleotide
sequence set forth in SEQ ID NCs: 4, 7, 11, 12, 18, 18,
35 20, 44-46, 74-82, 104-106 or 116-124, or a partial
sequence thereof under a stringent condition, and that

encodes a polypeptide having an activity of suppressing



nucleic acid molecule can be obtained by a hybridization method that employs a nucleotide
sequence set forth in SEQ ID NOs: 4, 7, 10, 11, 12, 18, 19, 20, 44-46, 74-82, 5 104-106 or
116-124, or a partial sequence thereof. Specifically, a library is constructed in which a plasmid
vector or a phage vector having inserted therein a cINA or genomic DNA fragment derived
from any type of organism has been introduced into a host such as Escherichia coli 10 (E.
coli), and then the_library is cultured n an agar medium plate con a suitable selection
drug. Then, the rgguﬁ{Jl é‘re%]?ﬁnﬁlna T E Feiohe ora p%a%e gloﬁ sg%ransferreg to a
nitrocellulose memibtaae %téc%d“@héﬁtfhé cels drephage Bredyzed in AHHIkEA-76F 18"
surfactant-containiagcenditian serasl to;inmabiliZze &NAe contaired ¢hersin Gntoithén

membrane. To the4n egqprrggg is reacted @ sgiﬁqblpghngdizggonﬁplutg@n,@ga suitable
temperature in w I eariz r obtained b belling DNA co rlsm a nucleotide
sequencetr'set forrI:LugZ‘O in 0 i\%’ ?B 70‘10 1}?Lm¥1 FB 1%}“581%@4 g] 2, 104-106 or
116-124, or a parﬁaﬁseéaeqéérhereohhﬁﬁeap%a@ﬁeéﬁ%éa ﬂﬁé?li‘hé (BAEABHthe
membrane is washetkwitho« 2:S 5E-Agremove thaextessives probe, ahd:thén washgd under a

highly stringent C%@dI&@Ho%ﬁéughﬁsf%Qa%é%C@ﬁ%aoeedmee%m@@ege@t eondition, such
as x 0.5 SSC at 61;5C %nd then %m uemQran is c%ntagted vvhth an g( @fy f|Im |n thg dlark for
a

1
exposure. After an X-rayfi Ffilm that was exposed ina dee “treezer for a few hours foafew .

days is deVeloped o detedt'the3t ekpéied Epotd PZRAE. Jc%lF&rlﬁﬁéﬁg ¢tonés I6&Eted at
positions correspordingtostheteriginat platérfrom whidhatrensfed wasipradéntosthe Aiembrane

are harvested and ncuUltwed: the sequenssofihe genes thatthave:beenainserted ta the vector
's analyzed to obiain gepes bat 3n /e Hiohl hamolegous Lo Juaiesfatin gerie, Jag nesfatin- 1

gene or the nesfatln 1M30 gene. Also, by obtaining clones by hybridjzation of cDNA or a

genome I|brary uding? 58 %h&gere §€q88ﬁ88 Gt identifiiy the Srfoutiting ©°

surfactant-containing condition so as to immobilize DHA
contained therein conto the membrane. To the membrane 1s
reacted a sultable hybridization solution at a suitable
temperature in which a linearized probe obtained by
labelling DNA comprising a nucleotide sequence set forth
20 in SEQ ID NCs: 4, 7, 10, 11, 12z, 18, 19, 20, 44-4%, 74-
82, 104~108 or 116-124, or a partial sequence thereof
with **P has been dissolved. After the reaction, the
membrane is washed with x 2 S3C to remove the excessive

probe, and then washed under a highly stringent condition
25 such as x 0.1 S5C at 65°C, or a medium stringent condition

such as x 0.5 S38C at 65°C, and then the membrane is
contacted with an X-ray £ilm in the dark for exposure.
After an X-ray film that was exposed in a deep freezer
for a few hours to a few days 1s developed to detect the

30 exposed spots, and E. coli or phage clones located at
positiohs corresponding to the original plate from which
transfer was made to the membrane are harvested and
cultured, the sequence of the genes that have been
inserted to the vector is analyzed to obtain genes that

35 are highly homologous to the nesfatin gene, the nesfatin-
1 gene or the nesfatin-1M30 gene. Also, by obtaining

clones by hybridization of cDNA or a genome library using



sequences by the primer extension method etc., the gene structure encoding the protein can
be elucidated to obtain nucleic acid molecules homologous to nesfatin, 5 nesfatin-1,
nesfatin-1M30, nesfatin-1M16, nesfatin-1M14, nesfatin-1IMIOM, NUCB1-M30, NUCB1-MI6,
NUCB1-MI4 or NUCB1- M10M. Furthermore, among.the nucleic acid molecules that hybridize
under a stringent condition to the nucleotide sequence set forth in SEQ ID NOs: 4, 7, 10, 11,
12, 18, 10 19, 20, 44-46, 74-82, 104-106 or 116-124 or the partial sequence of said nucleotide
sequence, the nuEldic 4ERE rﬁSf@éﬁ%%n%dWﬁ%%béﬁtl&@%ﬁﬂﬁ%%ﬂﬁty of suppressing
food intake and/o# sappressing bodyeweightegairktan becseleetde By dntroduting agpelypeptide

encoded 15 by said nueleie acie maelesyle-ae saicbnueleic agid - analeguleslocally:er systemically
to a test animal apd.ly; gellglgm a rgu&i%lcn%qlg Jﬂglescq{%mat sHppresses Jood t|r111take and/or

suppresses body weight. In alternative method, it can be performed by introduicin ﬁi@

antibody 20 that BiRds 6 tRe ]polﬂ?egﬁt?dﬁgnmagd 63%5?0%%%@ %’cﬂ?ﬁ&%bbﬁ’e
antisense oligonuctedtide. moldcilé o GCRNAT Foletilé thét¢an SUpplessSes the @Xpeéssion of
the gene encodediby saidrmueleic-acignolecule legally or 1systemicallyrinte autest anigal, and

then selecting a %@BEE'&%@C%@&J@%‘J@%@%SHRPV%%%‘%%@ ﬁml%‘“u% faad , intake by and/or

the body weight of said animal. <Vector> The E resent invention aso relates to a vector

comprising a nucﬁﬁg‘é%fbcﬁwo*f&uléoernt&dllﬁg SPtHE S0 dbove nESfatint polypeptide etc. By
construclifig a reddmbafant 4dhith is alhdst-clP$uéh asea nliefodrganismthaviry inttdduced
therein the nesfatiz geaeeicotsingia veeciDecomprisiaga:nusleie asicxmoleculeseneoding

such nesfatin polypeptideete, said gene can be.stably. 3b.conserved orreplicated: The
nucleic acid molecule of sald e e enco %%e anEF fﬁtlnlpolyépqptlde |33te ated |gto a vector
C

having a function &%elng rep cated ina - hos a eep“r’(gr:)%l rge Antities by

gain can pe selscted by introducing a polypeptide encoded

15 by said nucleic acid molecule or gaid nucleic acid
molecule locally or systemically te a test animal and by
selecting a nucleic acid molecule that suppresses food
intake and/or suppresses body welight. In alternative
method, it can be performed by intrcducing an antibody

20 that binds to the polypeptide encoded by said nucleic
acid molecule or an antisense cligonuclectide molecule or
a RNALI melecule that can suppresses the expression of the
gene encoded by said nucleic acid molecule locally or
systemlcally inte a test animal, and then selecting a

25 nucleic acid molecule that suppresses the amount of food
intake by and/or the bedy weight of said animal.

<Vector>
The present invention also relates to a vector

comprising a nucleic acid molecule encoding any of the

3C above nesfatin polypeptide etc. By constructing a
recombinant which is a host cell such as a microcrganism
having introduced therein the nesfatin gene etc. using a
vector comprising a nucleic acid molecule encoding such
nesfatin peolypeptide etc., said gene can be stably

35 conserved or replicated. The nucleic acid molecule of
said gene encoding the nesfatin polypeptide integrated

into a vector having a function of being replicated in a



culturing a recombinant cell in a suitable medium, by cellular growth or by amplifying the copy
number of the introduced gene in the cell. 5 Said nucleic acid molecule may be operably
linked under the control of a regulatory nucleic acid molecule that controls the expression of
said nucleic acid molecule. As the regulatory nucleic acid molecule that controls the
expression of said nucleic acid molecule, 10 therecatf be mentioned a nucleic acid molecule
encoding a regulatory sequence for expressing the integrated gene in the host cell such as a
promoter sequence oF areérhancel segrarces Which lcarobe setedtetias appropriate by a
person skilled in the:art.:By integratingiai Augleic-acid 18 nolegute eneoding the nesfatin

polypeptide under th control of.a puslels acid molecule-encodingeuch. g teaylatary.

sequence, the ne§ atin polypeptide etc. can be ‘produce arge quantities in any host cell
(such as a microbfat €8 "4 tHaffalian cel®annsect cell etc.). 20 Also as the vector that can
be used irbthe present fnvention; tkere eanbenmentionediaweetorthat Hakva Lpromoter

upstream to the gene-to be expressed. ard a pelyadenylationsite; ranscaptiondermination

sequence etc. downstream. thereta. fis sych anuexpressian vecior a5 for verabrates, there
can be mentioned pSV2dhir (Mol. Cell. Biol., 854, 1981) having the SV40 early promoter,

PCDNA3.1(+) (Invri]t?c}&&ﬁl&Tp.ﬁ%nﬁhﬁcﬁﬁéé‘a{@éﬁfeﬁ‘ﬁlﬁé@- 366 18915 ahtfthid fike, but
they are not limitiagaheb banhe setactedsasappiopriate By alsarsonsskilled ire ehvé 80 art. Such
a vector tan alsodie=introghuceskinte a- naagumaliameel for the treatmest: 0& supprassed f0od

intake and/or suppressed body wejght gain: When .. coli s, used %%%?9%%8%@%%'@22 and

an improved vect%r thgreof can be used, but the¥ are not 35 I|mitin%, and varioys known

. . . the ogt ce SUC as a2 omoTter, seguenc O a1 en ncexy
microbial strains IiN€s ana "vectors tan alko be tsed”ASthe omoter, there ¢an'be

‘mentioned, but nSEifHREG Yo, ProMbtetdTsich 48 EETHil 57 RigRSSPHART.SEPE04i trp and the
like. Said promoteksrson skilled in the art. By integrating a nucleic acid

i5 molecule encoding the nesfatin polypeptide under the
control of a nucleic acid molecule encoding such a
regulatory sequence, the nesfatin polypeptide etc. can be
produced in large guantities in any host cell (such as a
microbial éell, a mammalian cell, an insect cell etec.).

20 Alsc as the vector that can be used in the present
inventicn, there can be mentioned a vector that has a
promoter upstream To the gene to be expressed, and a
polyvadenylation site, transcription termination sequence
etc. downstream thereto. As such an expression vector

25 for vertebrates, there can be mentioned pSVidhir {(Mol.
Cell. Biol., 854, 1981) having the SV4(0 early promoter,
peDNAS. 1 {+) (Invitrogen Corp.), and pCAGGS (Gene 108:193-
200, 1%991) and the like, but they are not limiting and
can be selected as appropriate by a perscon skilled in the

30 art. Such a vector can also be intrcoduced into a
mammalian cell for the treatment of suppressed food
intake and/or suppressed body weight gain.

When E. coli is used as the host cell, pBR322 and an

improved wvector therecf can be used, but they are not

35 limiting, and various known microbial strains lines and
vectors can alsc be used. As the promoter, there can be

mentioned, but not limited fo, promoters such as E. coli



are those that have already been characterized and known to a person skilled in the art, and
can be assembled synthetically or from known plasmids. 5 Working Example 5 as a specific
example demonstrates that by integrating a nucleic acid molecule encoding a nesfatin
polypeptide into a vector to construct an E. coli recambinant, a nesfatin polypeptide retaining
an activity of suppressing food intake and/or suppressing 10 body weight gain could be
prepared. Also, Working Example 16 dem,o,nstrateg ﬁg%g‘é allljgl\éving tge agwino acid

romoters

sequences descrifsd i 8EQ TH/NO° 1310 15 28 udish Proteinswith gidtat ione
S-transferase (GST} etéctoche hedpresseda anaasitifyriglusimyr thet gdsepliontd &navLs
desorption from a gluiathiere.immabilized cardee felewethby cleavage: efthesGSIT portion, the

nesfatin-1 polypeptide could: be produeed;by.a gene recqmbinant technology. By introducing
the vector of the present invention 20 into a mammalian C?Il usir;gdthq teccpnolo% fo;&gsene
C?j 1C & ml%geboéimon =

therapy fot the purpose’ 6FsupisteS&HY oo 5t weight gain, the

intaké andisr suppréess
therapeutic effect&art e attaissd athe méthodcdrieaifdg Hiseassd by mitfotiticiAga gene
encoding a proteirethad pravidesthe-25 therapetitic effecty ket the:nesfatincpolypeptide etc.,
into a mammaliap gell and.ihen allowingit fo Qﬁ%f%%%%%k@@wnr@%%&%%f%@ﬁ
Pharmacologica Japonica, |sstue(11Il in Egosliﬁ’o"f%%é’ Bgta%g-%%@/éTgaunsfg:rrgng 30 The
present invention al 6 Telates to A fransformant comprising a nucleic acmpr%o(feculrégencodlng
any of the® aboverREsTatiniBlypeptide €. Subk sPiFaRdfdimant'da? he'Bbtaifgd by
introducing the geneepicedirg saitbrpolypeptide into ®host telt and trarsforming it 35
Methods of transformation.incliude. biglagicah methods, rehysigakmethods, chemigal methods
and the like. As_biolqaicglmethods, there can.be mentgned 2 methed i7al: 58 employs a
Vvirus vector, a mgt 0] that employg a SpECI%IC ‘ )
expressed. and purifying using the adsorption to and
15 desorption from a glutathione-immobilized carrier
follewed by cleavage of the GST portion, the nesfatin-1
polypeptide could be produced by a gene recombinant
technology. .
By introducing the vector of the present invention
20 intc a mammalian cell using the technology for gene
therapy for the purpose of suppressing food intake and/or
suppressing body weight gain, the therapeutic effect can
be attained. The method of treating diseases by
introducing a gene encoding a protein that provides the
25 therapeutic sffect, i.e. the nesfatin pclypeptide etc.,
into a mammalian cell and then allcowing it to be
‘expressed is known (Kaneko, Folia Pharmacologica
Japonica, issued in 20601, Vol. 117, pp. 28%-306).
<Transformant>
30 The present invention alsoc relates to a transfcrmant
comprising a nucleic acld molecule encoding any of the
above nesfatin polypeptide etc. Such a transformant can
be obtained by intrcoducing the gene encoding said
polypeptide into a host cell and transforming it.
35 Methods of transformation include biological methods,
physical methods, chemical methods and the like. As

biological methods, there can be mentioned a method that



receptor, cell fusion (Sendai virus (HVJ), polyethylene glycol (PEG), electric cell fusion,
micronucleate cell fusion (chromosome transfer)), and the like. Physical 5 methods include
the microinjection method, an electroporation method, the method that employs a gene
particle gun. Chemical methods include the calcium -phasphate precipitation method, the
liposome method, the DEAE-dextran method, the protoplast method, the 10 erythrocyte ghost
method, the erythrocg‘(te memgr.anue ggosg Omvethaoc%lr,E etltweonf]icr}cj)g p%tlgnlemeéhod,swhé%@ggn be
selected and per?gpmgéf L:élsa‘ap;%rzf)psfiatgCb”y a’person Skil e& in'the drt. Fhe transformant
obtained can be é@fifeldccaiting B standErd hetidd; @nd te neskatiry pblypeiitfde etc. 15
can be producedgAgdhe media used dor-cukturing,L variolsrmedia:commbnbtused can be as

appropriate selegted;depending.on the host celt@dopted,andycultyring capalsohe
performed.under a %%%%’;40” sqitaclgletfgr the cqrrgwth of the host é:ell. 20 Various means for

3 I nct e mi 1n Ltion metho an -
expressing the pro?eln of interest in an euilgaryotlc délf are known pér se in said field of art. For
example, an expresiTF Systent irPjeRstittIudds @ THe eRpredsion BFprotém in Jeast"
described in Japarese. UhexaminedPatent Publications(Kokaip Ne. 57 25:159489, an
expression systephin-plant cells includes cAn, improved method: and squipment dor inteoducing
a biological substance intg.a living cell” Cplestchriebed in_Patent Publication.Ng. 2517813 or "A
method of introducing a gene into a plant cé and a p(ignt cell 30 freatment equipment for

gene intrbductior® ibedtiR JapanessUnexamired PAtenPBYbficafidl TRORaH N6 2003-
274953, an expressitw gystem iminsectagetisliaciutessth metlidd of produsingea recdombinant
baculovirus expression cvawter-deseribes b dapanese jJnexamined Patent35 Rublication
(Kokai) No. 60-37988, and, an.expression. sysigm.in,mammalian cells includes mprpyement

in eukaryotic expression” described in Ja{_:Panese Unexamined - 59 Patent Publication (Kokai)
N0.2-171198,bdf?hgﬁfgﬁgdard method, and the nesfatin polypeptide etc.

15 can be produced. BAs the media used for culturing,
various media commonly used can be as appropriate
selected depending on the host cell adopted, and
culturing can also be performed under a condition
suitable for the growth of the host cell.

20 Various means for expressing the protein of interest
in an eukaryotic cell are known per se in said field of
art. For éxample, an expression system in yeast includes
"The expressiocn of protein in yeast" described in
Japaness Unexanmined Patent Publication (Kokal) No. 537~

25 155488, an expression system in plant cells includes "An
improved method and equipment for introducing a
biolegical substance into a living cell"™ described in
Patent Publication Nc. 2517813 or "A method of
introducing & gene into a plant cell and a plant ¢ell-

30 treatment eQuipment for gene introducticon” described in
Japanese Unexamined Patent Publication (Kokai} No. 2003-
274953, an expression system in insect cells includes "A
method of producing a recombinant baculovirus expression
vector" described in Japanese Unexamined Fatent

35 Publication (Kokai) No. 60-373888, and an expression
system in mammzlian cells includes "Improvement in

eukaryotic expression"” described in Japanese Unexzamined



many other systems in addition to these. As host cells for use in transformation, both
eukaryotic host cells and prokaryotic host cells can be 5 used. Eukaryotic host cells include
vertebrates, yeast, plant cells, insect cells and the like. As plant cells, there can be mentioned
tissue sections of dicotyledons and monocotyledons,gells isolated from the tissue, cells
derived from callus formed from the tissue and the like. 10 Vertebrate cells include, for

example, CHO cells, 293T _cells, COST cells %nd the Iike._{’gglgﬂ%j)éotic host cells include, for
I k)

example, E. coli, BACiffiE stBtifid S Streptomye %léna] thed as B coli Bsehdfichia cell
strain K12 is oftermased. Wineh & verebiatelisigsed 15°as thé ost cell, the transformant
obtained can be introdugedibto-assamimabfor.cell therapyof stippressing feach intake and/or

suppressing body weight, gain. As spch. ranstormants, thase thatwere capiitmed {o express
the gene encoding the introduced nesfatin ol)é%%gltlde etq.u%o are preferred. In administering
i

said transformant it & prefétféd ¥6 atiministér Fansforiisnt By dRpesite

transforhvant by dispersing i Vatious
buffers, physiologica#saline &t6. (Japanesec enexatiihed PatentcP ubf¢atior: (Kokah No.
2003-342201) <Artiboely==2b Therpresent invention:telates to;antibody that bingsode any of
the above nesfatin palypeptide:ete. Such an.antibody cande pbiainedby aJngthod known to
a person skilled nalthe art. Tpe antlbg\%iorfuse in th’{f (;é)re% nt invention cgn,q)e polyclonal
antibody or monoc %ﬁéf@& anlffﬁ)%d@a istein at ; gf.j, ilire n&léﬁ%&ﬁsgﬂedtone ctober 6,
1983, Vol 805, NJ 593215525 37-549) 1 For:@kanislé, &poiyépnat dntibddy agaifst the
nesfatin polypeptide; the nestatiredipalypeptidesthel hesfatin:IMM30polypéptide cells

nesfatin-1M16, nesfatin:dM14Jiesfatin 361 M OMNUCB1MB30, NUGR1-M1LE, NUCBI-M14 or
NUCB1-M10M cagtbe collected from th&ge&u etc, of.a magw_mgﬁgnsléigggle with the antigen.

. TEpLOMyCes an e nd £1C
Furthermore, in anather exaynrﬁe, It -d60 Cani be collécted from the sefum étc. of a mammal
coli strain K12 is often used. When a vertebrate is used

15 as the host cell, the transformant obtained can be
introduced intoe a mammal for cell therapy of suppressing
feod intake and/or suppressing body weight gain. As such
transformants, those that were confirmed to express the
gene encoding the introduced nesfatin polypeptide ete.

20 are preferred. In administering said transformant, it is
preferred to administer said transformant by dispersing
in wvarious buffers, physiocleogical saline etc. {Japanese
Unexamined Patent Publication {(Kokai) No. 2003-342201)

<Antibody>

25 The present invention relates to antibody that binds
to any of the above nesfatin polypeptide ete.  Such an
antibody can be obtained by a methed known to a person
skilled in the art. The antibody for use in the present
invention can be polycleonal antibody or monoclonal

30 antibody (Milstein et al., Nature (England), issued on
Cctober &, 1983, Vel. 305, No. 5934, pp. 537-540). For
example, a polyvclonal antibody against the nesfatin
polypeptide, the nesfatin-l polypeptide, the nesfatin-~
IM30 polypeptide, nesfatin-1M16, nesfatin-1M14, nesfatin-

35 IM10M, NUCB1-M30, NUCBL1-M16, NUCB1-M14 or NUCBI1-M10M can
be collected from the serum etc. of a mammal sensitized

with the antigen. Furthermore, in another example, it



sensitized with a peptide having a sequence comprising a partial sequence of the nesfatin
polypeptide etc. In a more specific example, as shown in Working Example 3, an 5 antibody
that binds to the nesfatin polypeptide etc. can be obtained by binding a peptide (SEQ ID NO:
24) having sequence corresponding to amino acids AA1-152 of SEQ ID NO: 8 to a carrier
protein and using it as the antigen to immunize an animal. When administered to an animal,
this 10 antibody exhibiés an f[lect of éenfhancin food intake and increasing body weight of said
animal (Working EXampie “7). 17 stiii-andtRer examiple-a peftide (SEFTBNO: 32) having a
sequence correspBAdintitocamitid Bcils 4862 of ISEQMD NO 8 s bornerra tartier protein,
which is used 15m@srthesantigeru to amumnize amasifaal so thatarpotibedy: that hinds to the

nesfatin polypeptide gtc, can;be obtained (Warking Example,A0), The polypeptide set forth in
SEQ ID Ng): 32 caon%sbtggf aming acid sequenges common to the nesfatin polgpeptide,
nesfatin-1"polypeptide and 20 Resfatin-TM30 of hufiah: fiotis® oF YACand thetefore™a"
antibodied obtaine? BinERte Il oPthese PP eptisest imehSa@mitistitedad) ahanimal, this
antibody exhibitssanyeffect of enhancing foed intake:and increasingibody weightofrsaid

animal (Working fexample l4). i, addition.25:to them, it is.passible to.craate antibody by
preparing, as ap%%&rl%qtzeéa %e%tloll% tolbe L\%%ec]z!1 as <jImhle a_;LnStl eernegom the se uence of .
disclosed nesfatifi-1 polypeptide etc. A monoclonal antibody against the abbv&nesfatit®

polypeptide etc. A bajstepared by colrttintimihune I caIRiRentardanithaksenstized
with the antigen and sebjectindgotheévceltsitgnceh fusishdvith myelome celis to Fealiectdhe
antibody from the gulture, Such anansibady canhe labelled.as appropriater gngh cagbe used
to detect the aboye nesfatin polypeptide etc. .35 Also, instead of labelling this.antibodly,
substances that sgecifiéall bi% to saeidca%r%fﬁgéﬁnsgulci}?ajs: Protein A %ﬁﬂg%régeiﬁ ,O can be

labelled for indirett detEction. As * &1°Preifieniethsas ¥6F dBtectisht forEx&mplé, EEFSA

15 as the antigen to immunize an animal so that an antibody
that binds to the nesfatin polypeptide ete. can be
obtained (Working Example 10). The polypeptide set forth
in SEQ ID NO: 32 consists of amino acid sequences common
teo the nesfatin polypeptide, nesfatin-1 polypeptide and

20 nesfaﬁinmlMBO of human, mouse or rat, and therefore
antibodied cbtained bind to all of these polypeptides,
When administered to an animal, this antibody exhibits an
effect of enhancing food intake and increasing body
weight of said animal {Working Example 14). In addition

25 to them, It is possible to create antibody by preparing,
as appropriate, a peptide to be used as the antigen from
the sequence of disclosed nesfatin-1 polypeptide etc.

A monoclonal antibody against the above nesfatin
polypeptide etc. can be prepared by collecting immune

30 cells from the animal sensitized with the antigen and
subjecting the cells to cell fusion with nmyeloma cells to
collect the antibody from the culture.

Such an antibody can be labelled as appropriate, and
can be used to detect the above nesfatin polypeptide etc.

35 Also, instead of labelling this antibody, substances that
specifically bind to said antibody, such as Protein A and

protein G, can be labelled for indirect detection. As



methods can be mentioned. The antigen used to obtain the antibody of the present invention
can be obtained by integrating, for 5 example, a gene encoding the nesfatin polypeptide, the
nesfatin-1 polypeptide, nesfatin-1M30, nesfatin-1M16, nesfatin-IMI4, nesfatin-1MiOM,
NUCBI-M30, NUCBI-M16, NUCBL-M14 or NUCB1-M10M mentioned above, or altered
products thereof, or part of it into an expression 10 vector, introducing the expression vector
into a suitable host cell to construct a transformant, culturing said transformant to express a
recombinant prot&fi aht pufiRying e EXpress&a réeBmuiRantFrteirT froit i€ culture or the
culture supernatant.tAkernatively;amesoligopeptide can be chemically synthesized that
comprises an amino acigseguengeencogded by said gene-er a:partiakamina-aeid sequence

of the amino acid,seguence, encaded by he fullenarh, sbNA,and used.as the imgunogen.

Animals to be immunized include mice, rats, rabbits, goats, orses, hamsters and the like,

and can be selectgtF 48 *GppfopHate By 4 Perian Skildt it e AP AV EGBStHTce that
suppresses the activifyz bi- rexpressiorcofta polypeptide havintp n activitytof slidpfessing food
intake and/or suppsessingbody: weighis 25tcontiol>dn, thetovestigationof thepresent

invention, when  ap anfibdy was prenarer agajnst  nesfatin polypepfide, .a pesfatin-1

polypeptide and a nesfatin-1M30 polypeptide, and administered to the brain of an animal, an
i

increase 30 in thé ARTOUHt 0f T088 Mtake by ¥RE animat was hétet (W8GR EXamples 7 and
14). Also; Svhen affafitisense’ RNAYeligentiefectite)ahat supprasses e expressicniote
nesfatin was administerediinta thebrainwof@an animal sthereaphanpcemeant:afifgos-ntake and the

increase in the 35 body aeight of the animal were natedy(Warking Example A15). This indicates
that the nesfatin Et%IyE?gtide, ttq? nesfatin-| D Iylpeecptiqoe and the nesfatin-flrl\élgot%cgypeptide -

62 actually operates inthe brain fof 1604 ihtake onmrol - = FrOtSLs

culture or the culture supernatant. Alternatively, an

15 oligopeptide can be chemically synthesized that comprises
an amino acid sequence encoded by sald gene or a partial
amino acid seguence of the aminoc acid sequence encoded by
the full-length cDNA and used as the immunogen. Animals
to be immunized include mice, rats, rabbits, goats,

2G horses, hamsters and the like, and can be selected as
appropriate by a person skilled in the art.

<A substance that suppresses the activity or

expression of a polypeptide having an activity of
suppressing food intake and/or suppressing body weight

25 control>

In the investigation of the present invention, when

an antibody was prepared against a nesfatin polypeptide,
a nesfatin-1 polypeptide and a nesfatin-1M30 polypeptide,
and administered to the brain of an animal, an increase

30 in the amcunt of food intake by the animal was noted
(Working Examples 7 and 14). Alsoc, when an antisense RNA
(cligonucleotide) that suppresses the expression of
nesfatin was administered into the brain of an animal,
the enhancement cf food intake and ths increase in the

35 body weight of the animal were noted (Working Example
15). This indicates that the nesfatin polypeptide, the

nesfatin-1 polypeptide and the nesfatin-1M30 polypeptide



- and/or body weight control. Furthermore, the increased concentration of the nesfatin
polypeptide, the nesfatin-1 polypeptide or the nesfatin-1M30 polypeptide in a 5 peripheral
(peripheral blood) or a brain caused the suppression of food intake and/or the suppression of
body weight gain, and a substance that suppressesghe_activity or expression of said
polypeptide exhibited an activity of enhancing food intake and/or increasing body weight, 10

and therefore the nestatin polypentide, the nesfatin:1. palypeplide andior the pesfatin-1M30

polypeptide was ‘demonstrat fo bé a céentral factor responsible for food intake control and/or

body weight cont?éIc AeEoRAIAGIY’ S Stibstarce per setfiat MHBRE the Hetivit) O °F5 8Xpression
of the nesfatin palypeptide;themesfatinile palypeptide mntlorthel desfatins 1 MSO pblypeptide

can be used in the freatment.diagnosis andiarsereening pbitherapautic ageats for the

suppression of food ini%ke alnd or the %’(@QF%ﬁon (g}f bady, weight r1g_a(,:igu letq 20 diseases and

-, h] . Or.
conditions for which d&creased food mtake and bo y WelgEﬁt reduction are a problem, such as

cibophobia, functiorat dyapepRis karesd, iepimaAH/ Uiséases HEtreaseduntcheof the
pituitary, the thyroiddtive adrenal glahd: eta:p post-sargémyt or @5rexcessive stresstdnd the like.
Thus, the present inveptiopelatesde a substanca.dbat inhibits the agtivity, ox Hre preduction of
the nesfatin polypeptide, the nesfatin-1.. polypepti e .nesfatin-1M3 y ide,
nesfatin-1M16, ngg‘a?fﬁgﬁ\}llfi,ngo ﬁ%% at%r%%- %Agfoﬁ/lggl\/lét}cé%%l\%%SI%IL’}%:BQ%%JI(SB%\%gélM14 or
NUC31-M10M. Mte Preréraphy it fstaftsiord SinRtanes that exhibifs 25 Jctivit) of
enhancing food iptakerard/or cepirahicing Yody weightigaint! Substances thatsupisress the
activity of the nesfatia polypeptide: eta;dncluderthose 3% characterized hybhindiag tadhe

nesfatin polypeptide eic. a8t ibase hat/da notasanuecindingohese olynentidas An
example of the former, Is antibody +.03 243Inst 1N, Neplatin polvpeptide.efc,, and as the
- 15 expressiocn of the nesfatin polypeptide, the nesfatin-1
polypeptide and/or the nesfatin-1M30 pclypeptide can be
used in the itreatment, diagnosis and/or screening of
therapeutic agsnts for the suppression of food intake
and/or the suppression of body welght gain due to
20 ~ diseases and conditions for which decreased food intake
and body weight reduction are a problem, such as
cibophobia, functional dyspepsia, cancer, inflammatory
diseases, decreased functions of the pituitary, the
thyroid, the adrenal gland etc., post-surgery, or
25 excessive stress and the iike.

Thus, the present invention relates to a substance
that inhibits the activity or the production of the
nesfatin polypeptide, the nesfatin-1l polypeptide, the
nesfatin-1M30 polypeptide, nesfatin-1M16, nesiatin-1M14,

30 - nesfatin-1M1i0M, NUCBl—M30, NUCR1-M1&, NUCB1-M14 or NUCBLl-
MLOM. More preferably, it relates to a substance that
exhibits an activity of enhancing food intake and/or
enhancing body welght gain. Substances that suppress the
activity of the nesfatin polypeptide etc. include those

35 characterized by binding e the nesfatin polypeptide etc.
and those that do not require binding to these

polypeptides. An example of the former is antibody



antibody those described above can be used. An example of the latter is a dominant negative
polypeptide against the nesfatin polypeptide etc. The "dominant negative" is 5 a mutant that
dominantly acts on the wild type both quantitatively and qualitatively so as to inhibit the
function of the wild type. The dominant negative canhe_prepared by deleting or converting
part of the amino acids of the wild type. 10 The present invention also relates to a substance
that suppresses the expressjon of a gene encoding the, nesfatin polypeptide, the nesfatin-|
polypeptide, the %%asﬁt?r?-ﬂ\}ifo fb%‘?‘yf%‘eﬁt?der‘},oné] 3%%3%1%%Cné’sfﬁi?r}élI\ﬁﬁ%neesfatin-lMIOM,
NUCB1-M30, NUCB1tqdB, Nt9EB19RH4 b NGCET 15 IMABMESHER SubstanceSititide, for
example, an antisense =oligonucteatide, afRkNA:nolecylecand the likeefhedgeneaénesoding the

nesfatin polypeptide etc..as,used fierein. refers to nucleie acidmolegule thatcomprises the
entire nucgeotide sequence or part thereof Qg‘ the ngécsleic Zgﬁgid rq: egule egggging the

. ? iy %ant that gominan %%)ac _OT1 Wil ¥ﬁe 2
nesfatin polypeptide etc. as a contiguous of n-contliuous unit. Also the expression of gene

comprises a stepZ8fa htiefdié Gold nddIé ctile: ericodifng the Hestatirt polyideptide &€ being
transcribed fromtsaidgene, & stepeofistabilizipg the transtribied: 25 nusieitiacid mroleécule, and

a step of the nesfatin, polypeptide. etc. Bejng produsedly trapslation:fremsthe. transcribed

nucleic acid molecule, Th%suji1 e sua%ression of gene expression refers to suppress any of the
acids o the Wi Type. . : i RN

steps of transcrlpﬁon From thie gene encd ing the nesfatin 30 golypeptlde etc.; stabilization;

and trantfation. The abbV& aHikerRe aiijéHticiestide tantse Hesigried Sy a8y ToF example,
a gene sequence eatodingrthes nresfatire pelpeptidecrAs Sueh@amantiserse raigdrucleotide,
there can be mentioned a-mgrmhelina-typs 3brantisenseraliganyelectidehasing the structure of
e o SLEAT o sl 5 Ui s i, i
nesfatin-1M10M, NUCR1-M30, NUCB1-MiB, NUCRI1-M1l4 or NUCBl-

15 M10M. Such substances include, for example, an antisense
oligonucleotide, a RNAIL molecule and the like. The gene
encoding the nesfatin polypeptide etc. as used herein
refers to a nuclelc acid molecule that comprises the
entire nucleotide sequence ox part thereof of the nucleic

20 acid molascule encoding the nesfatin polypeptide etc. as a
contiguous or non-contigucus unit. Also the expression
of gene comprises a step 0f a nucleic acid molecule
encoding the nesfatin polypeptide etc. being transcribed
from said gene, a step of stabilizing the transcribed

25 nucleic acid molecule, and a step of the nesfatin
polypeptide etc. being produced by translaticn from the
transcribed nucleic acid molecule. Thus, the suppression
of gene expression refers to suppress any of the steps of
transcription from the gene encoding the nesfatin

30 poelypeptide etc.; stabilization; and translation.

The above antisense oligonucleotide can be designed
by using, for example, a gene sequence encocding the
nesfatin polypeptide., Az such an antisense
oligenucleotide, there can be menticned a merpholino~type

35 antisense oligonucleotide having the structure of SEQ ID
NO: 31. As shown in Working Example 15, by admninistering

this to an animal, sald antisense oligonucleotide



body weight gain. For an antisense oligonucleotides, various modifications or binding formats
are known in order to avoid decomposition in the cell, and a person 5 skilled in the art will be
able to select the structure of a suitable antisense oligonucleotide (Curreck at al., Europian
Journal of Biochemistry) (UK), 2003, Vol.270, pp.1628-486). As the structure, there can be
illustrated the natural form (D-oligo), the phosphorothioate type (S 10 oligo), the
methylphosphonate .type %M-Qligo he . phasphoroamidate type (A-oligo), the 2'-0-methyl type
(D- oligo), the mo?ﬁl%lldla & type ?)F OQSEQS% a polyamide %Ouég: eit Bdid and heTikE “Fr8dength
used is 10 bases A870 Basss afd Preferably 15 bHses 63130 usercaiecis st RNA
interference (RNAi} refers teradiifeénemenon inrwhich andodblesstranded RNAwof 2%-23

residues decompgses ra farget RNAconfaining the same.sequence thereby. to, greatly

suppress its expr%%sllgtjé'cll'hgg, NA cggtaqugrig gezoagﬁ?uble strafdeg structure ha;/lng the
same nucleotide seqlience as MRNA of the 'gené encoding the nesfatin' polypeftidéete. can
be used for suppressigthe: Bxpessibh Githe gend of tivé Tiistain pelpeptidesstc Lin order
to obtain the RNAi#effgct atisTprefesredoto 25 aseca double stramdedRMNA havingzasequence

of at least 20 contjgupsissnugleotides s The double stranded structure, may be composed of
different strands, @qu of twoggagds pravided b thet%tgm loop structure of one RNA.

B
adding a two-baseé overhang 1o the 3-e d%?égcﬁ Strand, 30 the: 8ﬁ8§%&fz gl}ﬁpr%\é%?nd%ﬁye
expression of theyertan the diftanted Borthe etyiaie, {¥ngthi&Rd thé BBructure used in
designing RNAI, aipersdio skiletintthetan svolild obe @abile torgptiMize-RM& havinga potent
effect of suppressinggene expressign throughovarigus medification | 33 attempts; Jhe above
antisense oligonyglegtide. ”LOJ%U'&%”%@ﬁ 1@5}? melecule can be produced Py, integrating a

nucleic 65 acid molecule comprising a nucleotide sequence
to bases, and preferably 15 bases to 30 bases arse

15 used.
RNA interference (RNAi) refers to a phenomenon in
which a double-stranded RNA of 21-23 residues.decomposes
a target RNA containing the same sequence thersby to
greatly suppress its expression.. Thus, RNA containing a
20 double stranded structure having the same nucleotide
seqguence as mRNA of the gene encoding the nesfatin
polypeptide etc. can be used for suppressing the
expression of the gene of the nesfatin polypeptide stc.
In order to obtain the RNAL effect, it is preferred to
25 use a double stranded RNA having a sequence of at least
20 contiguous nucleotides. The double stranded structure
may be composed of different strands, and of two strands
provided by the stem loop structure of one RNA. By
adding a two-base overhang to the 3'~end of each strand,
30 the effect of suppressing the expression of the gene can
be enhanced. For the sequence, length and the siructure
used in designing RNAL, a person skilled in the art would
be able to optimize RNAI having a potent effect of
suppressing gene expression through various modification
35 attempts.
The above antisense oligonuclecotids molecule and the

RNAL molecule can be produced by integrating a nucleic



complementary to the nucleic acid sequence of said molecule into a vector, introducing this
into a host cell for transformation, and culturing the transformant. The 5 host cell used and the
method of transformation could be selected as appropriate by a person skilled in the art as
described in the above <Transformant>. <A pharmaceutical product for enhancing appetite or
enhancing body weight gain> 10 The present inveritidy afso relates to a pharmaceutical
composition for enhancing appetite or enhancing body weight gain, said composition
comprising as an®ctiveliAgrsdiént asubstance thatrinhibits thke aotivityrarahe production of
the nesfatin polypeptige dibeetcs 0r a substance: thatdnhiits the,expression gf the gene

encoding the nesfatin holypeptide.etc..Said_ ph ical composition can be used fo
diseases and co Oitionts%(%r \%ﬁjﬁl t%we‘%?p?grg%ggrﬁgf%og ir%ag}aplosr 58%9 V\a}e?é%?%acfﬁji a
problem. Diseases and ¢onditions 2ot whidh he'Sugpredsidie of foottfritareé B body veight
gain is a problem ifdid&sfoF examiplen ¢ibdphoisial dinefionahdyspepsia i onthe suppsession
of food intake andfel ¢he suppressipnafhody:wejght gaindue @ canecer,; inflapmatory, .

diseases, decreasedfunations;of the 25 pititany, fhe hyroid. the adrenal etc., post-surgery, or

excessive stress and the%ikeghe harglaceutlcal composition of the present invention may
contain any pharmaceuticaly’ Sceaptable” Gtidifives Phafmacsiiea Tormulativiis B&irF 30
pharmaceutically &teepEbie abieitveseriaythe ptapared by a method described in
"Remingtbh: The Sciencéang rRracticeiaf-RPhatmacy] 20th-edition; Wniversity of the Sciences

in Philadelphia, Viliape &\WVilking; issugd,on. Dacermber. 15, 20000 Qpe dasage form of such
a35 pharmaceutiggh%%rgpgsitigg dis Qﬂrgfe&e% as a Iigugd pre arec(fT by dissolving, suspending
or emulsifying in an aqueous or ofeagindus solution. “Such S3IEHS Us¥Y “6BPICIAdE, for

exanuﬂe,dBﬂHed%ﬁaﬁﬁfaFﬁﬁaﬁkﬁﬁgredient a substance that inhibits the
activity or the production of the nesfatin polypeptide

15 etc., or a substance that inhibits the expression of the
gene encoding the nesfatin polypeptide etc. Said
pharmaceutical composition can be used for diseases and
conditions for which the suppression of food intake or
body weight gain is a2 problem. Diseases and conditions

20 for which the suppression of food intake or body weilght
gain is a problem include, for example, ¢ibophebia,
functiconal dyspepsia, or the suppression of food intake
and/or the suppression of body weight gain due to cancer,
inflammatory diseases, decreased functions of the

25 pituitary, the thyroid, the adrenal etc., post-surgery,
or excesslive stress and the like.

The pharmaceutical composition of the present
inventicn may contain any pharmaceutically acceptable
additives. Pharmaceutical formulations using

30 pharmaceutically acceptable additives may be prepared by
a method described in "Remington: The Science and
Practice of Pharmacy, 20th edition, University of the
Sciences in Philadelphia, Williams & Wilkins, issued on
December 15, 2000". One dosage form of such a

35 pharmaceutical composition is presented as a liquid
prepared by disscolving, suspending or emulsifying in an

aquecus or oleaginous solution. Such solvents used



physiological saline etc. as an aqueous liquid, and in addition, an osmoregulatory agent (for
example, D- glucose, D-sorbitol, D-mannitol, and sodium chloride), a 5 suitable solubilizing
agent such as alcohols (for example, ethanol), polyalcohols (for example, propylene glycol
and polyethylene glycol), nonionic surfactants (for_ example, polysorbate 80,
polyoxyethylenated hydrogenated castor oil 50) and the like may be used. 10 Also, as the
solvents, an oleaginous solution may be used, and said oleaginous solutjon includes sesame
oil, soybean oil et¢: Féﬁﬁ? a5t %rsﬁg%ﬂlﬁjrr?g ageht ersy| wﬁé%fo & vdhzyt aic8hol etc. may
be used in combiR&EH.C P §aeh lighiids, thefé eandse aBedlss@ppropiiate. 15 additives such
as buffers (such asiphasphatehuffers-and vacetaie buffers), soothing-agents (such as

benzalkonium chigride.apd procaing; hydrochlqride); stabilizers (sueh,,as-human.serum

albumin and polyethj,ylene %cholg, gr:iser,vatlves (s%ch as ascorbjc acid, er()j(thorblc acid, 20
and salts thereof)® ¢bloiants (&0ch-as toppér “Siiorophiil’ (3 tatotene, Bed N6.2, and Blue
No.1), preservativ&ég/(such ag aseorbic:acitl epythorsié acido antsalks therebf), ahtiseptics

(such as paraoxybenzedtez eatero phenol;kerzethonivim chierideand benzalkoaitns 25

chloride), thickeners(such.as hydroxypropylcellulase, samhoxymethylsellulose, and salts
thereof), stabilizers (such as hu({nan serum aﬁ%'n, m nnlﬁol an sorbitoQ, and corrigents
& t J the e .

b ooenar caster, oL an ma 1Sed. ..
(such as menthol and mﬁ'us&ﬂbgrances). Ano osage form of pﬁarm%lceutlcal compositions

(in 30 ortfer to urifySthe éxpréssioP Wit the alidve s6¢6rat *\phaifiadedicalenisositions")
includes solid formsssuchzag poviders], 4abletsugramules, icapsules$ upils, ssuppesitoties, and
lozenges. In the casgQf:solidiforms: for administrationdn the formn; of,oral breparations, 35
additives used inggg% Oeggg)ie%tgn sujﬁh %Eé‘ gaé%alligg cggulc;ge, éa%tgsgnaréd r%Ea.rrclh)c, ilggricants
(such as magnesium steardte an fa cja, inders (such as ehydsroxypropy(f ceﬁuﬁ)se, ’

hydroxypropyl met[ﬁyfg@émﬁl(}gé:lu‘ids’ there can be used, as apbropriste,
i5 additives such as buffers {such as phosphate buffers and

acetate buffers), socthing agents {such as benzalkonium
chloride and procaine hydrochioride), stabilizers (such
as human serum albumin and polyethylene glycol),
preservatives {(such as ascorbic acid, erythorbic acid,

20 and sazlts thereol), colorants (such as copper
chlorophyll, P-carctene, Red No.2, and Blus No.l),
preservatives (such as ascorbic acid, erythorbic acid,
and salts therecf), antiseptics (such as paraoxybenzoate
ester, phencl, benzethonium chloride and benzalkonium

25 chloride), thickeners (such zs hydroxypropyl cellulose,
carboxymethyl cellulose, and salts thereof), stabilizers
{such as human serum albumin, mannitol and scorbitol), and
corrigents {such as menthol and citrus flagrances).
Another dosage form of pharmaceutical compositions (in

30 order to unify the expression with the above several
"pharmaceutical compositioﬁs") includes solid forms such
as powders, tablets, granules, capsules, pills,
suppositories, and lozenges. In the case of solid forms
for administration in the form of oral preparations,

35 additives used include excipients (such as crystalline
cellulose, lactose and starch), lubricants {(such as

magnesium stearate and talc}, binders (such as



and macrogol), disintegrants (such as starch and carboxymethyl cellulose calcium) , and the
like. Also, as needed, there can be used antiseptics (such as benzyl 5 alcohol, chlorobutanol,
methyl paraoxybenzoate and propyl paraoxybenzoate) , antioxidants, colorants, sweeteners
and the like. Furthermore, another form also includes a pharmaceutical composition for
application to the mucosa, and for this form of forrﬁul@%io‘ns, in order to impart 10 adsoptivity to
the mucosa and retentivity, there can be contained additives such as tackifiers, tackiness
enhancers, thickeRers" HiERERERhCagE s Ghich! &S e cagalr, Beldtin, pectihztatagennan,
sodium alginate, locust-hean gum, xanthanguamys tragacanth gums 15:giimaatrabic, chitosan,

pullllullan,)vvaxly Sﬁa@iﬁ%zgw&éﬁ 1694@@%@5}9 iE%@@Eri]Mﬁ‘SiYel%(%Ili@Fxésl lxﬂgéqua@ﬁy,: methyl
cellulose), polyglycerin fatly acid esters, acrylic- (meth)acrylic alkyl copolymers or salts
thereof, and polyéﬁ"ggﬁ%fat?ﬁ%i% ggférg)e. Iﬁ&?vév%ﬁ%o%&%fe‘ 50 forms of Phatmadeutical
compositions and $of/diid andl AgikftRiEs rbe detivered k6 tRefiviriy:Bedy are Tbteliftited to
the above, and capzbe:selected, cas: approptiate, oy atpersonl siiied i) theyatt: &Hosthepugrpose

of ameliorating disease;canditions, 25he-aR0ve phermaceutical compasitions. can be
administered orag;/hor prareenl'ggﬁal In the case_.of orgl radmiqistrationhd%ga%% forms such as

I
armac CXII c?mﬁods:u_lon O Eljgfé) 1Ccaclo e TMUCOSa, .
granules, powders, tablets, capsules; liquids, Syrups, émuisions or~ suspéensions, and elixirs

can be selected. IR%Re t35e 030 paréhteral’adiiristrafiva; it'car bé trarisnaaragents, and
liquids, suspensions orsolid formutations caxdre: selected: Othér agents inethe form ot
parenteral adminisgation.can hedn the form afiinjectionsand. iniections, selected may be
hypodermic injections, 35 intravenaus injections, drip injections, intramuscular injections,
intraventricular injectic?ns, or fntrapecrltgnea i'njecg(:?née and the Iﬁ(%?%tﬁe?%%g{?oﬁr%ulations for

. : ] ‘
use in parenteral ddifimistrafGy - 98tatin, pectin, caragennan, sodium
alginate, locust bean gum, xanthan gum, tragacanth gum,

15 gum arabic, chitosan, pullulan, waxy starch, sucralfate,
cellulose and its derivatives (such as hydroxypropyl
methyl cellulose), polyglycerin fatty acid esters,
acrylic-(meth)acrylic alkyl copolymers or salts thereof,
and polyglycerin fatty acid esters). However, dosage

20 forms of pharmaceutical compositions and solvents and
additives to be delivered to the living body are not
limited to the above, and can be selected, as
appropriate, by a person skilled in the art.

For the purpose of ameliorating disease conditions,

25 the above pharmaceutical compositions can be administered
orally or parenterally. In the case of oral
administration, dosage forms such as granules, powders,
tablets, capsules, liguids, syrups, emulsions or
suspensicns, and elixirs can be selected. In the case of

30 parenteral administration, it can be transnasal agents,
and liguids, suspensions or solid formulations can he
selected. Other agents in the form of parenteral
adminlstration can be in the form of injections, and
injections selected may be hypodermic injections,

35 intravenous injections, drip injections, intramuscular
injections, intraventricular injections, or

intraperitoneal injections and the like. Other



include, for example, transmucosal preparetions other than suppositories, sublingual tablets,
transdermal preparations, transnasal preparations and the like. 5 Furthermore, intravascular
local administration can be performed in embodiments wherein they are contained or applied
to stents, or anti-intravascular embolism agents. Tbe%os_age of the above pharmaceutical
composition may vary depending on the age, sex, body weight of the 10 patient, condition,

therapeutic effectmag:rnrg&qigttrgtirqn r?gimen, treatment period, or the types of active ingredients
contained in said pharmaceutical compdaition! Batf %%a&oélg&&félﬁ%ﬁar&ﬂﬁhe range of 0.1

- 500 mg per perso oicgdults rarfdk prefetablyimrtbeiemyelob 151055 eng 5120 migieEhe dosage
may vary dependirigzan yaripusicondiionss antl thyissa dosagewsmakersthan that;described
above may somefimes-he sufficient, or at other times.a . desage greater,than itEg.above may be

required. The aboEyg %ntlesrerpge oli or%ucleotidelor the RNAI 20 molecule may be integrated
downstream to a suﬁal?le_ Promoter SEGUENEE "akd tar e AdMiRfsicret A8 the RNz
expression vectoPfhat prévitestha effstt idrtiseises bligbhagleotideconRNAR When the
expression vectorispinteatlucedsin=a ferm dhat can reachdhe hrainef the 25 subjest patient, the

effect of the antisense aligonuclagtide r RNALgffect of the,ge0e allows the, expression of a

!
polyn_ucleotide th%ta Suppresses tgg Cie%glpresnsi(%rgl gf said gene, and the reduced expression level
of said gene can attain t%eythergpeuﬁc &ffect for 36 Condifois Bf)gﬁpﬁf’e]s%}éﬁ fod fttake
and/or sdppressed? bbey weitFR Ghi & Trarsyeric animafst ffithal avsdelicfobsdetadiposis>
The present inventar refates:-teea transgeric noh- humahanimat eopiprisingwa gene encoding
the above 35 nesfafif: palypeptidecsiea 101 vestargontaining them. ; More spegifically, it
e e S MO A P e g g
mg per person for adults, and preferably in the range of
i5 0.5 mg - 20 mg. The dosage may vary depending on various
conditions, and thus a dosage smaller than that described
above may sometimes be sufficient, or at other times =a
dosage greater than the above may be reguired.
The above antisense oligonuclectide or the RNA1
20 melecule may be integrated downstream to a suitable
promoter seguence, and can be administered as the RNA
expression vector that provides the effect of antisense
oligonucieotide or RNAL. When the expression vector is
introduced in a form that can reach the brain of the
25 subject patient, the effect of the antisense |
oligonucleotide or RNAL effect of the gene allows the
expression of a polynucleotide that suppresses the
expression of said gene, and the reduced expression level
of said gene can attain the therapeutic effect for
30 conditions of suppressed food intake and/or suppressed
body weight gain.
<Transgenic animals, zanimal model of obese/adiposis>
The present invention relates to a transgenic non-
human animal comprising a gene encoding the abovs
35 nesfatin polypeptide etc., or a vector containing them.
Mere specifically, it relates to a transgenic non-human

animal that exhibits the state of suppressed food intake



expression of said gene is enhanced systemically, preferably, in the hypothalamus. A
transgenic non-human animal in which the expression level of the gene encoding 5 the above
polypeptide has been artificially enhanced can be used as an animal model that exhibits
suppressed food intake and/or suppressed body Wei%lgt gain. The present invention relates to

a transgenic non- human animal that has introduced therein the above 10 substance (such as

antibody, antisense oligonucleotide, and RNAi molecule) that suppresses the activity or the
expression of a poffpeptide’hiaving dn SvitF of SSuprEssiivg food Hitake 'Hiftl6F Buppressing
body weight contrékarreEthatexhibits edhaacedi@ppetite-orentsanded 164iddy weight gain. A
non-human transgepicranimalproduced by jptroducing a gene epcading.such a-substance

can be used as an,anjmal mods| that exhibits snhanced food intake o enhanced body weight
gain. Also, said transgenic non-human animal can be used as an "ammal% modef for ' ®
diseases stich as ObEsif UishBESHRARGES Hyperisition *hyperffibidentis Hyberaricentia, fatty
liver, cardiac dise&ses:tetebralvasoulardiseases, sleep aphéhisyndrome corthdpédic
diseases such as asteeathsitis, Jnepstipakdiserdersiandsnalignant tumors. 25 The method of

obtaining transgenic animals with a. spegific.gene as.the farget is known, Thus, transgenic
animals can be obtained l:;g/ a method in which a gene and an egg are mixed and then treated

with calcium phosphala” & iéthod iftwhich JRhESRGirstty Mttt celiifits #& 230 nucleus
of the egdlif the proHtiEléts phasedkita a micropipette Undes enphkase tontrast micioscope (the
microinjection methad, Ei8iPat1Neu4873101), amethodsof using an-embeypnic stem cell (ES
cell), and the like. n addition, there Q%@ﬂg%%@@?&{g'%%@@mgﬁh%%ﬁ%m%h gpageneis

n

inserted into a retrgyirus vector and then infected é%}hg egg, a sperm-vector method in which
a gene is introducedihto the 839 Via thé Spefn, Hid te -Sg?%pﬁﬁg.s?ﬁg SpRTh-VEHBHmethod
iszagenereconwmﬁﬁﬂtrOl' and that exhibits enhanced appetite or enhanced

15 - body weight gain. A non-human transgenic animal produced
by introducing a gene encoding such a substance can be
used as an animal model that exhibits enhanced food
intake or enhanced body weight gain. Also, said
transgenic non-human animal can be used as an animal

20 model for diseases such as obesity, diszbetes mellitus,
hypertension, hyperlipidemia, hyperuricemia, fatty liver,
cardiac diseases, cerebral vascular diseases, sleep apnea
syndrome, orthopedic diseases such as ostecarthritis,
menstrual disorders and malignant tumors.

25 The method of obtaining transgenic animals with a
specific gene as the target is known. Thus, transgenic
animals can be obtained by a method in which a gene and
an egy are mixed and then treated with calcium phosphate,
a method in which a gene is directly introduced into the

30 nucleus of the egg in the pronucleus phase with a
micropipette under a phase contrast microscope (the
microinjection method, U.S. Pat. No. 4873191}, a method
of using an embrycnic stem cell (ES cell), and the like.
In addition, there have been developed a method in which

35 a gene is inserted into a retrovirus vector and then
infected to the egyg, a sperm-vector method in which a

gene is introduced into the egg via the sperm, and the




method in which a foreign gene is incorporated into the sperm by adhesion or electroporation
and then the sperm is allowed to fertilize the egg to introduce the foreign 5 gene (Lavitranoet
M. at al., Cell (1989) 57, 717-723). Also, if a promoter of which transcription is regulated by a
suitable substance such as a drug is used as a promgter for use in the expression vector, the
administration of said substance can regulate the 10 é)QpFession level of the substance that
controls the activity or expression of the gene encoding a foreign nesfatin polypeptide etc. or
said polypeptide irgékﬁans@@ﬁi@é’rﬁ%?ﬁﬁ%@rﬁ*ﬁﬁﬁ?@hé présérftifvantoniterses toa 15
knock-out animal whketein the erititeregiofrorpart thereafof the genereneading-the-nesfatin

polypeptide etc. haghgen,deletedand %@%@%—&%ﬁ@@mw%éa&w@n&e%&w
replaced with anotpgrgiepg igg?l%% encompasse higt e rggent |tnveé1t|on. For exarfr#)le, a 20
knock-out animal of the nesfatin polypaptide etc. can be® uséd A5 ah aHimat hodaf st exhibits
enhanced food infikecand/Y enfareal Bbdy? weight gai: Furitféiorg! thé presdéat invention
also relates to an animahirnodel it which foed éntake ahdidr bodyrweighit 26rgain has been
suppressed comprising apeA-hmananimal in whishthe abave nesfatin polypeptide.ete. per
se has been admigistgredm%[o%ne 3gm'gnal modelriln_ 1y}ghich food intake and/or bodxeweight gain

. Qr use i LEDYession vectorn
has been enhancedscom%rlsmg a nonFnuman anlmgl in \ﬁhlc a Substance l“hali suppresses

the 30 activity or expFESEISH of saitl pblypeptide has bt dtffintstéreld: tFhé on-human
animal in which foedintakeiandlerisddy-weight gairehas beerhenhanced can béreised as an
animal model for dispases:sueh as.ghesity: diabatesnmellitus, hypsdension, ayreripidemia,
hyperuricemia, 35 If;%_t%g‘é% CE%Q% e%j@(iag%e%,t%qreo ralsg%culggygge% 3%% sllgeg apnea
s;t/ndrome, orthopetdgggé%%%s§§ ?al‘:rlg_bnaals osteoarthritis, menstrual disorders and malignant - 71
- tumaors.
Furthermore, the present invention relates to a
15 knock-out animal wherein the entire region or part
therecof of the gene encoding the nesfatin polypeptide
etc. has been deleted, and a2 knock-in animal in which
said gene has been replaced with another gene is also
encompassed in the present invention. For example, a
20 knock~out animal of the nesfatin polypeptide etc. can be
o used as an animal model that exhibits enhanced food
intake and/or enhanced body welght gain.
Furthermore, the present invention also relates to
an animal model in which food intake and/or body weight
25 gain has been suppressed comprising a ncn-human animal in
which the above nesfatin polypeptide etc. per se has been
administered, or an animal medel in which food intake
and/or body weight gain has been enhanced comprising a
non-human animal in which a substance that suppresses the
30 activity or expression of said polypeptide has heen
administered. The non-human animal in which food intake
and/cr body weight gain has been enhanced can be used as
an animal model for diseases such as obesity, diabetes
mellitus, hypertensicn, hyperlipidemia, hyperuricemia,
35 fatty liver, cardiac diseases, cersbral wvascular
diseases, sleep apnea syndrome, orthopedic diseases such

as osteoarthritis, menstrual disorders and malignant




The animal species of the present invention for use as an animal model can be prepared
using any vertebrate other than a human. Specifically, for vertebrates such 5 as mice, rats,
rabbits, minipigs, goats, sheep, monkeys, dogs, cats, and cattle, animal models can be
prepared by the introduction of a gene or the admi_r1is]t£ation of a substance. <Method of
producing a polypeptide having an 10 activity of suppréssing food intake and/or suppressing
body weight gain> The present invention relates to a method of producing the above nesfatin
polypeptide etc., usiif fite above transformant that expresses the gene encoding said 15
nesfatin polypeptide etc.Tbe the abaVvesdtransgenicharm<hgmansanimalwand adrarfsgeniseplant
comﬁridsing theoI gene @ﬂg@dliilngaaaiﬂmﬁ@aﬂdﬁ@@%%@E@é@%@iﬂ@gﬂmﬁ v@%&%-?lf]at&e abovg
method of producing,said.polypeptides .20 of the present invention, various modifications an
alterations can be%‘%ﬁ% tgn%ﬁé a%bct)})\?ue%ﬁ)rﬁ'A sge %%%%é?t.qg y|o’la§ron}|:d ,\é%rdtt%%r\?i}ﬁs? iy %Cr:grer to be
compatible’with eXprE6<i6n, FARScriphidl transAtBRREESN #i bansTbARENt BP#YE fansgenic
non-human animafidEer, 25 &xample doetto degemneracy ofthelgenetic bedey ductedtides can

be substituted thraugh the: eptite:€eding regiaon: ot protein Such. &-sequence,san he, predicted
from the amino acig,sequence of the nesfatin polypeptide or nesfatin-1 polypeptide, or from

the nucleotide sequence 30 of the gene encoding said polypeptide, and can be assembled by

a conventional synthetic TEtHEE d8ScABE i, ‘Shch Ar§thefic Mathed &&n be performed
by the méthod of #akiiFa by ab {Itakors et aln Science 198:1059n4937) aumcbthresmithod of
Crea et al. (Crea etc3bsalePros NatlnAcad. Sci. USA 75:5765, 1-978). Thus, the gene

encoding the above nesfatin polypeptide.gfc. for. ysen the method of producing the
polypeptide of thep—

gégdcing the above nesfatin polypeptide ete., using the
above transformant that expresses the gene encoding said

15 nesfatin polypeptide etc., or the above transgenic non-
human animal and a transgenic plant comprising the gene
encoding said polypeptide or a vector containing the
gene.

In the above method of producing said polypeptides

20 of the present invention, various modifications and
alterations can be made to the above DNA seguence, the
plasmid and the virus in order to be compatible with
expression, transcription, translation etc. in the
transformant or the transgenic non-human animal. For

25 example, due to degeneracy of the genetic code,
nucleotides can be substituted through the entire coding
region of protein. Such a sequence can be predicted from
the amino acid segquence of the nesfatin polypeptide or
nesfatin-1 polypeptide, or from the nuclectide sequence

30 of the gene enceding said polypeptide, and can be
assembled by a conventional synthetic method described
below. S3uch a synthetic method can be performed by the
method of Itakura et al. (Itakura et al., Science
198:1002, 1977) and the method of Crea et al. (Crea et

35 al., Proc. Natl. Acad. Sci. USA 75:5765, 1978). Thus,
the gene encoding the above nesfatin polypeptide etc. for
use in the method of producing the polypeptide of the



present invention is not limited to those employing the specifically illustrated nucleotide
sequence, the plasmid or the virus. The production of the above polypeptide using a 5
transformant can be performed by culturing said transformant. As the culture medium used for
culturing, various media commonly used may be selected as appropriate depending on the
host cell adopted, and the culturing may be performetfunider a condition suitable for 10 the
growth of the host cell. Also, the above polypeptide can be produced in the transformant
intracellarly or extizcefiary; ororethe cellimemisrane: As other methedsaf preduging:e

polypeptides using agene eacodingithesnesfatin 15 polypeaptide etg: there canbgmentipned
a method based o&cg%—éregig(%o]stgin synthesis, a representative of which is an in vitro
translation reaction system. In this in vitro translation reaction system, 5' upstream to the
gene encoding the nesfalinpdlypaphide ¥tc o SEGuEREE 20°thal eBRtrdiS tramsekipfion,
preferably SP6 prometer: I8upromoter, 57 peorfiotareedtd mmay besadded sand the gene is
transcribed into the eellordp:vitie fo prepare adRNA: raolecuieencoding the nestatin g,

polypeptide etc., and.a cell extract fg&&ggrﬂl_tr@gg&r@gggn&reﬁgigd gréoC{n 25 wheat germ, E.
e o

cell, reticulocytes etc. to carry out the praoduction. One examp the prodguction can be

accomplished by tRE7REHOE dEsEMFET TH SRz aki At 2 tPr6tein, 4GB acR End Enzyme,
2003, Vol. 48, pp. §49: 5540 P ol ptides: pifoducet byduchratrarsfoimantor 36kdell-free
protein synthesis cat:be separatet] and pusiied: asidesired by various separation processes

using the physical propegties, chemical properies.etc. Jsee The Japanese Biechemical
Society ed., "Biochemistry Databook 11", The Firﬁi edition, the Firstgrint, iIssued by Tokyo 35

Kagaku Dojin Co., 118" 6n Jtne 23, 1686 5p 11 78- 56~ nrakawa atal. Biothemitry (USA),
issued on Decemb&t! 167 E886 26t 25: NG 25 ppe8R?4B8 277 PEI8EYE Lamgley -'73

polypeptides using a gene encoding the nesfatin

15 polypeptide etc., there can be mentioned a method based
on cell~free protein sYnthesis, & representative of which
is an in vitro translation reaction system. In this in
vitre translation reaction system, 5' upstream to the
gene encoding the nesfatin polypeptide etc., a seguence

20 that controls transcription, preferably SP6 promoter, T3
promoter, T7 promoter etc. may be added, and the gene is
transcribed inte the cell or in vitro to prepare a RNA
molecule encoding the neéfatih polypeptide etc., and a
cell extract for in vitro transcription prepared from

25 wheat germ, E. coli, reticulocytes etc. to carry out the
production. One example of the production can be
accomplished by the method described in Sawazaki et al.,
Protein, Nucleic acid and Enzyme, 2003, Vol. 48, pp. 549-
554, Polypeptides produced by such a transformant or

30 cell~free protein synthesis can be separated and purified
as desired by various separation processes using the
physical properties, chemical properties etc. [see The
Japanese Biochemical Society ed., "Biochemistry Databook
11", The First edition, the First print, issued by Tokyo

35 Kagaku Dojin Co., Ltd. on June 23, 1980, pp. 1175-1259%;
Arakawa et al., Biochemistry (US3a), issued on becember

16, 1886, Vol. 25, No. 25, pp. 8274-8277 (1986); Langley




et al., European Journal of Biochemistry (Germany), issued on March 2, 1987; Vol. 163, No.
2, pp. 313-3211. Said methods specifically include, for example, conventional reconstitution
treatment, treatment with a 5 protein precipitating agent (salting out), centrifugation, the
osmotic shock method, ultrasonic disruption, ultrafiltr gon gel filtration, various
chromatographic methods such as adsorption chromatography, ion exchange
chromatography, affinity 10 chromatography, and high performance liquid chromatography
(HPLC), dialysis, and ﬁmbm%iﬁﬁ%e@tﬁe%r Bhd the Ifke> Priiicaliion USiRg ity with the
above polypeptideicaniade Hforéxaniple, thé dbovés mentiched antibodyithat bindtd the
above polypeptides 15.and:can be a@%@nﬂiigbeﬁp% deserption=ef.saidpolypeptide and said

antibody. The aboye method of qroggg Qﬁ@ply et pea%f thnec prgsenttlnveantlon .can also be

accomplished by producing a protein in WhIC an affinity tag was '‘fused 1o sai ﬁblpolypeptlde

in a transformant ¢ ﬁ%ﬁ%g@ﬁ%ﬁ%@n%ﬁﬁ aRfial, éﬁ%ilthé‘“ngsé?p]&rh{mg and purifying said
affinity tag-fused protdin: Byexpressing saidsaffinity tatfusedeprotein, affimity putification
using this tag can bespegermad. Assaid affinity {ag, these cambe mentioned 2p-glytathione

S-transferase (GSJ), %%X%gu%‘%%@'"ﬁet@ﬁo Lisk at.al., J-) VroI ng SA)l issued in February
1994, Vol. 68, No. 2 ?ﬂ‘? and FLAG tag (Hopp ata otechnolog%/ issued in 1988,

Vol. 6, pp. 1204- 1ff(}f) Y 586 Bf &@Sf?ﬁ%@ﬂlﬁ%fé}iﬁ WAGRGREREY30 & oveipalypeptide
was fused'to GST CihecaBeVES polypeptitied danbe produced using agldththione-immobilized

carrier, i.e. said pelypeptide gande purified)ysingabserptioanand desorption©f GST and the

glutathione bound cawier, sand then gleaving the&%ImH@QJaomstbng§Ff§%e&35 frgtein

and purifying it. In he case of a His tag-fused protein, the above peptide can be produced
usmg a metal ion ¢ e?ate% _yE po?y gptl(?@ gan uge, 1.§or exgmp)_[L the above-

mentioned antibody that binds to the above polypeptide,
15 and can be accomplished by desorption of said polypeptide
and said antibody.
The above method of producing the polypeptide of the
present invention can also be accomplished by producing a
protein in which an affinity tag was fused to said
20 polypeptide in a transformant or a transgenic non-human
animal, and then separating and purifying said affinity
tag-fused protein. By expressing said affinity tag-fused
protein, affinity purification using this tag can be
performed. As said affinity tag, there can be mentioned
25 glutathione S-transferase (GST), poly-Histidine (His tag,
Sisk et al., J. Virol. (USA), issued in February 1994,
Vol. 68, No. 2, pp. 766-775) and FLAG tag (Hopp et al.,
Biotechnology, issued in 1988, Vol. 6, pp. 1204-1210).
In the case of a GST-fused protein, in which the
20 above polypeptide was fused to GST, the above polypeptide
can be produced using a glutathione-immobilized carrier,
i.e. said polypeptide can be purified using absorption
and desorption of GST and the glutathione bound carrier,
and then cleaving the GST portion from the G8T-fused
35 protein and purifyving it.
In the case of a His tag-fused protein, the above
polypeptide can be produced using a metal ion chelate




carrier, i.e. said polypeptide can be purified using absorption and desorption of the His tag and
said metal ion chelate carrier, and then cleaving the His tag portion from the His tag-fused
protein and purifying it. 5 In the case of a FLAG tag-fused protein, the above polypeptide can
be produced using a carrier to which anti-FLAG tag a7n4tib_ody is bound, i.e. said polypeptide
can be purified using absorption and desorption of the "FLAG tag and said metal ion chelate
carrier, and then 10 cleaving the FLAG tag portion from the FLAG tag-fused protein and
purifying it. The nestatit-2 polyp&ptidd CarPalstse ptepafed:bytreatingthe nestatin
polypeptide obtainedsin:the abovweadneationedimethod with & protealytic.enzyme such as 15
protein convertase; fractipating the digest by areverse -phase.chromatography, and

confirming and collecting fragments, containing the nes atin-]‘a olypeptide by mass
spectrometry etc. ‘Fﬁég%%?e n%%f%ﬁlrﬁt can %%go ggs% taine QII:‘L]%/I %freéilgrur%%ﬁle?gzbtrhe

thus obtainéd nesfatin polfpépd&@te Githe PréSentinvertbh caiParst be MGdifieeat the
N-terminal after translatientand such modifiedpotypeptide; motecutes are @lso:éncompassed
in the present invegtion - FQiexample.& Relypeptide-of.which N-teyminabhas heen; 28

converted to pyroglutamine can. be obtained b)é}%( %e%%iigg the agove neﬂsfatln dgplyé%%ptide etc.

: G ; :
of the present invention etc. so that the N-teérminal becomes a glu%aasrﬁlrﬁge ési ue, and treating

the polypeptide obfdif€d et 2h SFeidictordition vf d'547% acetic&€id SIEtSATPark at 30
al., Proceédings oftheaNatignahacadémytefiSpiericesoft ther Uniite d States=af - Amerita (USA),
issued in March 1994 +pp2046-2050) £ Aipeptide of which N-terminal has been acetylated

can be obtained by expreﬁyglggefgpgxglnepség 'E @&X%%pt(i%%eécrsq tgg %rggggtr \iena/_ebntion SO

35 that the N-terminal becomes any amino acid ‘having an a- amino group, an treatmd’the

polypeptide obtain&d With ‘aIfo"RHEAtRAR SPad& hhfA§dRae Stth a méhddsr7s™

mentioned methoed with a proteclytic enzyme such as

15 protein convertase, fractionating the digest by a reverse
phase chromatography, and confirming and collecting
fragments containing the nesfatin-l polypeptide by mass
spectrometry etc. The altered nesfatin-1 can also be
obtained in a similar manner.

20 The thus obtained nesfatin polypeptide etc. of the
present invention can also be modified at the N-terminal
after translation, and such modified polypeptide
molecules are also encompassed in the present invention.
For example, a polypeptide ¢f which N-terminal has been

25 converted to pyroglutamine can be obtained by expressing
the above nesfatin polypeptide etc. of the present
invention etc. so that the N-terminal becomes a glutamine
residue, and treating the polypeptide obtained under an
acidic condition of a 5-10% acetic acid soluticn {Park et

30 al., Proceedings of the National Academy of Sciences of
the United States of America (USA), issued in March 1991,
pp. 2046-2050). A peptide of which N-terminal has been
acetylated can be obtained by expressing the above
nesfatin polypeptide etc. of the present invention so

35 that the N-terminal becomes any amino acid having an o-
amino group, and treating the polypeptide obtained with

sulfo-NHS-acetate or acetic anhydride. Such a methed of




modifying the N-terminal of the polypeptide after translation is well known in the art. In
addition, the nesfatin polypeptide etc. of the present invention can also be treated with a
fluorescent substance to be 5 modified (Hermanson at al., Bioconjugate Techniques (USA)
issued by Academic Press in 1996). A transgenic non-human animal can also be used to
produce the above nesfatin polypeptide etc. Accorcﬁn&%‘ such a method, for example,
fractions containing the 10 peptide of interest can be collected as a liquid component
separated from the:sglid conipdient) of asm Higuid tomporentextradtéd withean aqueous
solvent or an organic sehent drom proeessed pradusts:-abtained by reutting, miling.ek

fractionating an organ.-tissye, 15 blood, milk gtc. harvesied from. a transgenic non-human

animal having a gene encoding the above nesfatin polypeptide etc. or a vector comprising
said gene. The péptide GFintere’t &an be-Sefarated arid putified Hom s4id-ftakfions by
various separation"précédares sirigethec20 above-métitiohed: phydiealproperties s cliédical
properties etc. It is alse=possible-toiuse a trarsgenic plamtia produce the above nesfatin

polypeptide etc. The method. can he perfarmed referring fo.Japanese Unexamined Patent 25
Publication (Kokai) No. 2003-116335 "A transggenjc plant comprising a gene encoding

Japanese encephdlitid?v58cing®. AfS37 % Fardgenic piantRaR profuted by Fersting t°
Japanese Unexaminéd: Patést-PuBlicdtioh qkakaieNot 20021 PTE86 cTarisyeric Plants”. From
the 30 tissue of leaves; stemsfraotsfruits, rinds sprovits cand petals of sughia transgenic

plant or callus tissug,derjved fropysuch atissug, oneptienally fremprpcessed, pradycts

obtained by cuttin Peeligg miIIing or comgrestsigg of said tissue, the po pe tide of interest
S350} Omponilent extracre 1t an_agueous S% vent

35 can be collected i & exirACt With An AaUSoUS Solvent of "an Srganic SOVERT a Shudkze

obtained by the coR¥@ssionsBr AR G, B R HEI AT s B8 POIGHEpide tahbe 76

cutting, milling, or fractionating an organ, tissue,

15 biood, milk etc. harvested from a transgenic non-~human
animal having a gene encoding the above nesfatin
polypeptide etc. or a vector comprising said gene. The
peptide of interest can be separated and purified from
said fractions by varicus separation procedures using the

20 above-mentioned physical properties, chemical properties
etc.

It is also possikble to use a transgenic plant to
produce the above nesfatin polypeptide etc. The method
can be performed referring tc Japanese Unexamined Patent

25 Publication (Kokal) No. 2003-116385 "A transgenic plant
comprising a gene encoding Japanese encephalitis
vaccine®. Alsc, a transgenic plant can produced by
referring to Japanese Unexamined Patent Publication
(Kokail) Wo. 2002-17186 "Transgenic Plants". From the

30 tissue of leaves, stems, roots, fruits, rinds, sprouts
and petals of such a transgenic plant or callus tissue
derived frcm such a tissue, or optionally from processed
products cobtained by cutting, peeling, milling, or
compressing of saild tissue, the polypeptide of interest

35 can be collected in an extract with an aguesus solvent or
an organic solvent, a squeeze obtained by the compression

or an ©il, and furthermore said polypeptide can be




separated and purified by various separation procedures using the above-mentioned physical
properties, chemical properties etc. The above polypeptide of the present invention can 5

also be obtained by chemical synthesis. In this case, a commonly used peptide synthetic

method such as solid- phase synthesis or liquid-phase synthesis can be used. For the
condensation and protection of amino acid protecting groups in peptide synthesis and the 10
elimination of the protecting groups after synthesis, a known method can be used (Izumitani et
al., "Basis and Experiment-of Reptide Synthesisy(PRERUIIDQ GQSEING KISOTQ: JUCKENN)",

issued by Maruzen Cg,.Lddn 4975, HiloshioXaiima.; The Japangse Bladhemigg] Saciety ed.
15 "Biochemistry Exlperlment Series (SEIKAGAKU JII(KENN OUZA) 1, Chemistry of Protein

IV", issued by Tokyd ®agaki Dofin®Co., Ltd. in 1977). It is also possible to synthesize the
entire peptide sequence &tdne-tirvie, Whilecg miéthod: cdi:be misesdnwhichepartiat peptides of
said proteirbare 20:synthesized-separately andthea the partiakpeptides are icondensed (The

Japanese BiochericalSaciety sy e, Blodhemislny Experment Serjes (SINPRIKAGAKU
JIKKENN KOUZAé}%Proteln 1V, Sg/nthess and Expression”, issued by Tokyo Kagaku Dojin

uea by /
Co., Ltd. in 1991). 2% TRoigh e a-8mite of GMind aciHs Cofimbly Tsedin® pepiite-synthesis
is usually protected With-& B8R GIOUR2 bt @PFAT6t GG, ThePeptidetolbe farally obtained may
retain the protectingrgrotp-ormayrbe deptatecied: As neetedsihe depratested amino terminal

of the peptide mayéi%@daegmedawit%y@gl%@ﬁﬂ9@igmeﬂggeMQQHQﬁt%efgiwy' group
(Hermanson et aI.,ﬁI?iocoanyeg%eél'ecthlglées USA} |ssuetd b¥ Acadelmlc ress in 1996). In a _
|

specific example, the above polypeptide of tie presént inventioR “having gfitaming &t the

N-terminal is synth&$iett %l 35 Sald peptitle T4t besdytliz8H B treatifg Whith a dilfeTacid
such as a 5-10% acéti€@Eid to convertdobpytoglutamicacid (Paik atal.]l Procerdings: of the -
77 Yajima - The Japanese Biochemical Scciety ed.,

15 "Biliochemistry Experiment Series (SEIKAGAKU JIKKENN KOUZA) -
1, Chemistry of Protein IV", issued by Tokyo Kagaku Dojin
Co., Ltd. in 1977). It is also possible to synthesize
the entire peptide sequence at one time, while a method
can be used in which partial peptides of said protein are

20 synthesized separately and then the partial peptides are
condensed (The Japanese Biochemical Society ed., "New
Biochemistry Experiment Series {(SINSEIKAGAKU JIKKENY
KOUZA} , Protein IV, Synthesis and Expression”, issued by
Tokyo Kagaku Dojin Co., Ltd. in 1991).

25 Though the a-amine cf amino acids commonly used in
peptide synthesis is usually protected with a tBoc group
or a Fmoc group, the peptide to be finally obtained may
retain the protecting group or méy be deprotected. As
needed, the deprotected amino terminal of the peptide may

30 be modified with pyroglutamic acid, an acetyl group or a
formyl group (Hermanson et al., Bioconjugate Techniques
{U5RA) issued by Academic Press in 1096, 1In a specific
example, the above polypeptide of the present invention
having glutamine at the N-terminal is synthesized, and

35 said peptice can be cyclized by treating with a dilute
acid such as a 5-10% acetic acid to convert to

pyroglutamic acid {(Park et al., Proceedings of the



National Academy of Sciences of the United States of America (USA), issued in March 1991,
pp. 2046-2050). Also, as needed, synthetic peptides in which an amide group or a fluorescent
substance has been added at 5 the C-terminal of the polypeptide after synthesis can be
prepared. For example, in order to obtain a synthetic peptide having introduced therein an
amide group at the C-terminal by solid-phase synthesis,a commercial resin that allows the
amidation of the C-terminal can be used 10 in a reaction of cleaving the peptide from the solid-
phase carrier (resid Al médifidationaits Flgorestent stbstahtes:etcs at the C4ferminal can

be carried out bya-knawa method (Hermansen etalsnBiasonjugate Technistes) (USA) issued

by Academic Press in 15,1996), 5’%13@5&%@&@9@8{ enggQicgig&q& i$g£1rc1)s‘iﬂir}gL '&he state of food
intake control and/or body weight control> The present invention relates to a diagnostic

method for use i theudghi&ht GFdideisEs Bisotikited Wi 1866 36 ke caitrsrand/or

~ body weight controhin framimais atheaonitering land predictiohtof :severity: antprogress of
disease conditiong.the-judgmentof prognesis and theqadmipistiationoktheabave;
pharmaceutical C%I’EIBQ_SLE@% MQeiIH@JM Jhe,present gr}]veﬂiggere&tg%toa% 25 method

of predicting or diagnosing the state of food intake control and/or body weight control using a

sample derived ffont & Maramat Yo B tested: Which Metficd ScompreBLdomparingthe amount
contained of a nuéleid atid avsletbre Grhdeleieacki nidlectetcomprisihgra3(eauekstide
sequence Set forthin anyefcSENID NQS.ch- 12, 18204446 7482, 104-106 and 116-124)

encoding nesfatin, thenesfatin polypeptids etc. {apolypeptide .compyising an amino acid
sequence set fortEy of SE NOs: 3, 6, 9, 13-15, 39-41, 65-73, 101-103 and 107 35

115) in said samp ei %v‘?t%g%%ﬁﬁ gsélagr%ﬁenagﬁvéﬁg Yo a Hormial iRdvidGal. &RoHfal individual
as used herein réferEta Mdtmal brauntfeaBdiRdividudfle7grnson et al.,

Bioconjugate Technicues (USA) lssued by Academic Prass in

15 1996) .

<Assay method of'predicting or diagnosing the state
of food intake control and/or body weight control>
The present invention relates to a diagnostic method

for use in the judgment of diseases asscciated with food

20 intake control and/or body Qeight contrel in mammals, the
monitoring and prediction of severity and progress of
disease conditions, the judgment of prognosis and the
administration of the akove pharmaceutical composition
and the like. Thus, the present invention relates to a

25 methed of predicting or diagnosing the state of food
intake contrel and/or body weight control using a sample
derived from a mammal to be tested, which method
comprises comparing the amount contained of a nucleic
acid molecule {a nucleic acid molecule comprising a

30 nucleotide seguence set forth in any of SEQ ID NOs: 10-
12, 18-20, 44-46, 74-82, 104-1086 and 116-124} encoding
nesfatin, the nesfatin polypeptide etc. (& polypeptide
comprising an amino acid sequence set forth in any of SEQ
I NOs: 3, 6, 9, 13-15, 39-41, ©65-73, 101-103 and 107-

35 115} in said sample with that in a sample derived from a
normal individual. A normal individual as used herein

refers to a normal or untreated individual.



Specifically, the present invention relates to an assay method of predicting or diagnosing the
state of food intake control and/or body weight control, which. method comprises the steps of
comparing the amount 5 contained of a nucleic acid molecule comprising a nucleotide
sequence set forth in any of SEQ ID NOs: 10- 12, 18-20, 44-46, 74-82, 104-106 and 116-124
in a sample derived from a living body of a mammal {6 be tested with that in a biological
sample derived from a normal 10 individual, and detecting the decreased or the enhanced
expression of said gene S&s bidlbgical inatarfals 16 B lised "fheré Cantbé Aifehtioned blood,
urine, cerebrospinal fuid, isativac brainstissues hagvested: fsomcbiopsytete. withtislood being 15

most preferred. Blpgd for yse,as asample inclydss whole hlood:: ok plasma or.serum derived
from whole blood. Methods of collecting these biologjcal samples arehlénown. Preparations

such as lysates of eS8 hidTaGical Eaim CH

65 Taralsd be USed as the sample. Alternatively,
MRNA 20 &xtractedPfrofi i phepar ationsrhay e tisBa &4 sanpieP fordéérimining mRNA
corresponding to theabkave genesdarnthe extradtion of lysatey of biciBgical sabspleslor

mRNA, commerciglly ayailable kits can bescenvenigatly qused.cAltematively, Jiquid biglogical

samples such as 25 blood ar%d cerebrospinal Iuig can be diluted as ne%deg wghaa nyﬁgr etc.
1ve rom a Liying Do Oof 4 mammal to be tegte 1 .

to prepare sample%l%r determining” protein‘or gene. The amount contained of a nucleic acid

molecule comprisiiga ridtlgotide segliente SEHORNIAENES SEG 30 TOO5: 10-12, 18-20,

44-46, 74382, 10406 and d46-124dndebiotagical shmple of eamainmal tan eldeterdined by

using a polynucleqtide, campsising:the nycleotide sequence of said nucleic acid molecule or an
oligonucleotide with a length, of atIeast,18,bases pmRisind a.0ugealide 3> sequsnce

complementary to the complemer?t%’?L chain as a PCR primer or a probe. In this case, a skilled

in the art can desRyf& bPmser 618 Pobb stitabl& FOERA SR 2+ fluid, saliva,

brain tissues harvested from biopsy etc. with blood being

15 most preferred. Blood for use as a sample includes whole
blood, or plasma or serum derived from whole blood.
Methods of collecting these biological samples are known.
Preparations such as lysates of these biological samples
can also be used as the sample. Alternatively, mRNA

20 extracted from the preparations may be used as a sample
for determining mRNA corresponding to the above gene.
For the extraction of lysates of biclogical samples or
mRNA, commercially availlable kits can be conveniently
used. Alternatively, liguid biclogical samples such as

25 plood and cerebrospinal fluid can be diluted as needed
with a buffer etc. to prepare samples for determining
protein or gene. ‘

The amount contained of a nucleic acid molecule

comprising a nucleotide sequence set forth in any of SEQ

30 ID NOsm: 10-12, 18-20, 44-46, 74-82, 104-1C6 and 116-124
in a biclogical sample of a mammal can be determined by
using a polynucleotide comprising the nucleotide sequence
of said nucleic acid molecule or an oligonucleotide with
a length of at least.18 bases comprising a nuclecotide

35 sequence complementary to the cemplementary chain as a
PCR primer or a probe. In this case, a skilled in the art

can design a primer or a probe suitable for an



application, using variety of computer program. Such a polynucleotide or an oligonucleotide
may be bound to a suitable label or immobilized to a suitable support depending on the assay
format. Such a PCR primer or a 5 probe can be recombinantly or synthetically produced, or

may be produced by any means available to a person ¢skilled in the art. For example, the PCR

- primer that can be used in the present invention include, but not limited to, SEQ ID NO: 22

(forward primer) and SEQ ID NO: 23 10 (reverse iErin%er . Asut e roboe tpa%canﬁ%gsgd in the
present invention fétddE i hot I8 (52 5ne that 'is Obtained by labelling a fragment

amplified using thecabove prinfdriwith therDRAL§EGUEHES bf SEQAD RO PPES e femplate
(see Working Example 2). 15 The-measuredoralues of expressiondevekobamuctsic acid

molecule comprising a nueleotide sequence setforth. dn any,of SEQAR NOs:10-12, 18-20,
44-46, 74-82, 104-1(536 and 116-124 can be corrfcted USi”IQEﬁ kcn:{)(\:/\é pethggd By, (Perggrming
correction, the exptesEdndlel 5t 4 HUdIEIL ™20 acitl moléclile Comptising a nucleotide ™
sequence set forthmdy dny oFSECCD NOs2129- 1831 8:207 a4laB 174582 2 04108 and 116-124
can be compared betweesn the: biolegical sanple to:bertesied anditbie biologicalsarnptefrom a

normal individual, The, coprection of the measuser, values-may-he 25, caried-eut hased.on the

measured value of the expression Ie\é%IE?éff%geneésuch as Ehe h8u§gge§8i%g_e%) of which

expression level d68s nd %rgﬁlff %ry. ampveasrof lr'<--:-mg‘;eerne of which expression level does

not greatly Yary inéleiee T6reRaHpts,) (3-abfin @it GAPHH! B0 WATREh RIRN2SR dded F the
determination of expression levelofianucteid adid nisvlécuoletcémptising amuctestideat

sequence set forth;ig any.ok SEQ H) NOs: 10112, 18-20a ARAS, 24827 104-106.and £26-124,
a format compatiblebwith the method fﬁd@%n%ﬂi n;%\éggn%%rri&g %ba§§5N%qpr§prgaste.
. 1 :

When, for exampleef rﬁﬁﬁlf&{?ggtewdl rom the .bI0|O§I0a| tissue is used, the RT-PCR method
or the Northern bl&&iRg TRBRG&tc! & Be'setdded*aRE Whéh - 80

15 The measured values of expression level of a nucleic
acid molecule comprising & nuclectide sequence set forth
in any of SEQ ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106
and 116-124 can ke corrected using a known method. By
performing correction, the expression level of a nucleic

20 acid molecule comprising a nucleotide seguence set forth
in any of SEQ ID NOs: 10-12, 18-20, 44-4¢, 74*82,.104—106
and 116-124 can he compared between the bioclogical sample
to be tested and the biological sample from a normal
individual. The correction of the measured values may be

25 carried out based on the measured value of the expression
level of a gene (such as the housekeeping gene) of which
expression level does not greatly vary. Examples of the
gene of which expression level does not greatly vary
include, for example, P-actin and GAPDH.

30 When mRNA is used in the deftermination of expressicn
level of z nucleic acid molecule comprising a nuclectide
segquence seﬁ forth in any of SEQ ID NCs: 10-12, 18-20,
44-46, 74-82, 104-106 and 116-124, a format compatible

with the method of diagnosis may be carried out as

3}
o

appropriate. When, for example, mRNA extracted from the
biclogical tissue is used, the RT-PCR method or the

Northern blotting method etc. can be selected, and when




tissue specimens are used, the in situ hybridization method etc. can be selected. For

example, Working Example 8 discloses that in situ hybridization method indicates that an
expression of the nesfatin gene is 5 suppressed in rats enhanced appetite by fasting, and the
expression is enhanced in a state of suppressed appgtite by food intake. When the expression
of a gene comprising a nucleotide sequence set forth in any of SEQ ID NOs: 10- 10 12, 18-20,

44-46, 74-82, 104-106 and 116-124 in a test sg@plenve\/aﬁ rgeste%te t§)bg§ gggggﬁggd compared
to that of a_biologicaf S&nipie GiAY fism & Tiormal individual the “state 6f enhanced food

intake or enhanced Hoey WeightCgaintis pretictedor diEghoseerand fufthefitte the onset 15
of a disease selected:from ebesity, diabetes mellituss ihypeértensionz hyperlipideivia,

hyperuricemia, fatty Jiver, cardiac.d ic%e;aégig rcerefyal vaseular diseases, sigep apnea
synqlrome orthopedic diseases, menstrua giésg(r:%%rsaan% trfaéigkr)\an%g%rp%s cqgnlgie_ predicted
or dlagno§ed. OrftHE 36 Btiéer hEnd 2 Wheh the expression of said'gene in a’ biological sample
was found to be intrezstd the FAapTmar testetlisin tha Stafd of BPPEEEEd fodeFintake or
suppressed bodywwetght gaim ts: peedicted or diagnosed, and furthermore, cibophobia,
functional dyspepsia, oqugnZFEgés%gg@qg@n@pfaswgs&ﬂg@@g intake or suppressed
body weight gain resylting fiom cancer, Inflammatory disegses. decregsed fyngtions of the
pituitary, the thyr&ﬂ, & adrénalete: post-surgery, or excessive stress and the like can be
predicted &r 30 didgndsed Furfiehfiore, thB preseht iftferftith reibiesitd a mizth6d of
predicting or diagsnesirg:thesstate offoed intake: controt aneforcieau: Weslghitcdiél, Whith
method comprises g-sigR of deteciing the deceensed state-arihei3s enbancedistate. of the -
amount contained of the nesfatin polypepfide eic. (abalypeptide comprizing,an gmino acid
sequence set forth in 6 ID R}Ss: §¥g 9, 13-15, 39-41, - 8
gain is predicted or diagnosed, and furthermore the onset
15 of a disease selected from cbesity, diabetes mellitus,
hypertension, hyperlipidemia, hyperuricemia, fatty liver,
cardiac diseases, cerebral vascular diseases, sleep apnea
syndrome, orthopedic diseases, menstrual disorders and
malignant tumors can be predicted or diagnosed. On the
20 other hand, when the expression of said gene in a
biological sample was found to be increased, the mammal
tested is in the state of suppressed food intake or
suppressed body weight gain is predicted or diagnosed,
and furthermore, cibophobia, functional dyspepsia, or the
25 disease conditions of suppressed food intake or
suppressed body weight gain resulting from cancer,
inflammatory diseasés, decreased functions of the
pituitary, the thyroid, the adrenal etc., post-surgery,
or excessive stress and the like can be predicted or
30 diagnosed.
Furthermore, the present inventicn relates to a
method of predicting or diagnosing the state of food
intake control and/or body weight control, which method
comprises a step of detecting the decreased state or the
35 enhanced state of the amount contained of the nesfatin
polypeptide etc. (a polypeptide comprising an amino acid
sequence set forth in SEQ ID NOs: 3, 6, 9, 13-15, 39-4%,



65-73, 101-103 or 107-115) by comparing the amount contained of said polypeptide in

biological sample of a mammal with that in a biological sample derived from a normal
individual. Said method can be carried out by 5 determining the nesfatin polypeptide etc. As
biological samples to be used, there can be mentioned blood, urine, cerebrospinal fluid,
saliva, brain tissues harvested from biopsy etc. with Blood being most preferred. Blood for use
as a sample includes whole 10 blood, or plasma or serum derived from whole blood. Methods
of collecting thesé bividgical sariples aré khiown.) Préparatiiis stch'a#s RRSHY of these
biological samplescean atsaibelised: asithe sampleid-orthepreparation oirlysates: ok

biological sampleg.commercially.available 15 kits can-he copvegniently.-used. Alternatively,
liquid biological sam[ranlef s,ucgll.as Q'O(?Ld angag%rergég%gicglacleHidb ecacnag%deiglt%% asbneeded with
a buffer etc. to prgﬁgrea sajr‘rrfp esor etermining protein of gene. In order to de ermine the
nesfatin pélypeptidle‘&ten i 20%hn iifhutoldgicat ethtePot safd Pbfypeptide can be used in
which an antibody that binds te the hesiatirrpdlypeptidesetcsean benesedcSuchan antibody
int;:tludez tt)hose m@e&e@@%@%ﬂdwgﬁgpﬂgﬁ%ﬁ%ﬁn?& r@@uti@,rge@ @%%_et,i?dy
obtained by immuynizin eptide erived fro e nesfatin polypeptide obtained in
Working EXampIEs 3-and 160F an SHtag ST AT by Feth e Dbt dermeirom
the nesfatin-1 polp&ptidie of & eﬁesfaﬁﬁ%’l@l3%)%0I@ﬁ%pﬁﬂe?Tﬁ%@B?fnﬁﬁtfdiég%?e‘“ﬁ&le
limiting, drid any pdlyclonad antibedyoranorecionai80.artbddyagainstihelmgstatin
polypeptide etc. cag:be usagkwithout spesific:limitationo T hg antibadyforause inthe, present

nvention may be hound [ 2 sutalle jade) denending.on he asay Jornat. o sajd aptbody

r
: P .
may be immobilized to a Suitable support 35 depending on the assay format. An

immunological mERBACHIPbEEarAEd Gt as AptBphiate i 8 format RoRMGABIE With the

method of - 82 lysates of biclogical samples, commercially available
15 kits can be conveniently used. Alfernatively, liguid
biclogical samples such as blcood and cerebrospinal fluid
can be diluted as needed with a buffer etc. to prepare
samples for determining protein or gene.
In order to determine the nesfatin polypeptide etc.,
20 an immunological method for said peclypeptide can be used
in which an antibody that binds to the nesfatin
polypeptide etc. can be used. Such an antibody includes
those mentioned above, and speciflcally there can be
mentioned an antibody obtained by immunizing a pepiide
25 derived from the nesfatin polypeptide obtained in Working
Examples 3 and 10, or an antibody obtained by immunizing
a peptide derived from the nesfatin-1 polypeptide oy the
nesfatin-iM30 polypeptide. These antibodies are not
limiting, and any polyclonal antibedy or monoclonal
30 antibody against the nesfatin polypeptide etc. can be
used without specific limitation.

The antibody for use in the present invention may be
bound to a sultable label depending on the assay format,
or said antibody may be immobilized to a suitable support

35 depending on the assay format,
An immuneological method can be carried out as

appropriate in a format compatible with the methed of



diagnosis. For example, when blood samples or lysates are used, the ELISA method, the RIA
method, the Western blotting method etc. can be selected, and when tissue specimens are
used, immunohistochemical methods etc. may 5 be selected. In a more specific example, the
Western blotting method as shown in Examples, the immunohistochemical method as shown
in Working Examples 4 and 11 can be mentioned, arid itis possible to construct an assay
system for the nesfatin polypeptide etc. using 10 appropriate using antibody. For example, the
Western blotting fietkioe is-showhdn Workibgez xanple 8L cimmemohistechemigakimethods in
Working Examples 4-and &; ,and. the: Et $8Aumethad (eampetitiveif methpd) in Warking

Example 21. 15 When the, amount contaiped af the nesfatin. pelypeptidg v the nesfatin
polypeptide etc. in a blolo%lbcal sample was found to be decreased compared to that of a

biological sample deTivelTrom 3 Roriar indiVitia™ i Sate bréhhalfcet fhod frtakBor
enhanced 20 body Weightgdinds prédicted ot eiagreséd cand sfupthernidre thesdrset of a
disease selected fromebesityydiabetes meltis, hypertensien, hyperlipidemia,

hyperuricemia, fatty liver, cardiac:disqases..cerebral, vaspular diseases, sleep anned .

syndrome, orthopedi 215 diseases, menstrual disorders and malignant tumors is predicted or

diagnosed. On thé'Bthetrhard: wire the lﬁﬁ%ﬂht%%téiﬁeﬁ%?é’aﬁﬁ BolSp&HidE I B biofogical
sample was foundito BE Ficfea¥edsthel staté of suppréssed Plobrdintdkeier stppressed body
weight gain is predicted:30 oridiagnased zand furthermpee, eibephobia, fuactieralk fyspepsia,

or the disease conditions Qf suppressedsfoad.jntake arsunpressed.hady weight gain resulting
from cancer, inflammatorx di%ea%es decieas%%l anctjon%of the iuitag the thyroid, the
MIMUuno OC methods &

il 3 )
adrenal etc., post-lsurgery, 35 or excessive Stress and the fike ca bex‘E‘)lfn eted o?rﬁlla%hosed.

<Kit for use in the #HEthtkFof predfictifg-bPcgsompetitive BIA method) in Werking
Example 21. '

15 When the amount contained of the nesfatin
pelypeptide or the nesfatin polypeptide etc. in a
biclogical sample was found to be decreased compared to
that of a biclogical sample derived frem a nermal
individual, the state of enhanced food intake or enhanced

20 body weight gain 1s predicted or diagnosed, and
furthermore the onset of a disease selected from chesity,
diabetes mellitus, hypertension, hyperlipidemia,
hyperuricemia, fatty liver, cardiac diseasess, cerebral
vascular diseases, sleep apnea syndrome, orthopedic

25 diseases, menstrual disorders and malignant tumors is
predicted or diagnosed. On the other hand, when the
amount contained of said polypeptide in a biological
sample was found to be increased, the state of suppressed
focd intake or suppressed body weight gain is predicted

30 or diagnesed, and furthermore, c<ibophobia, functional
dyspepsia, or the disease conditions of suppressed food
intake or suppressed body weight gain resulting from
cancer, inflammatery diseases, decrsased functions of the
pituitary, the thyroid, the adrenal etc., post-suxrgery,

35 or excessive stress and the like can be predicted or

diagnosed.

<Kit for use in the method of predicting or



diagnosing the state of food intake control and/or body weight control> The present invention
also relates to a kit for use in the method of predicting or diagnosing the above state 5 of food
intake control and/or body weight control. Such a kit includes, for example, a kit for detecting
the amount expressed of the gene encoding nesfatin etc. (a gene comprising a nucleotide
sequence set forth in any of SEQ ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116 10
124) or a kit for detecting the amount contained of the nesfatin polypeptide etc. (a polypeptide
comprising an arfiirdPacia SEqueiited setTofth incaRy b SEG 1IBFROE8,259691 3205¥39-41,
65-73, 101-103 and k07126 CEhe: kit for detecting the amount expressed of the 15 gene

encoding the nesfatin etg. ingludes at leastone of, a PCRprimer a probe pr:a BNA chip for
detecting said gene. . The PCR primer contained in the kit of the present invention refers to an
oligonucleotide with af’ Pe% teCLo%g 0 %?trléjar::?t81 ef)}arslgsocroréﬁﬁgfﬁ%&?h%gnt}é%o |%%v§e5’§§§§e of a

gene encoding nésfafif ¥tc 1014 FRickStide eqlienes E6Mplemtmtdryeriheéompiemientary
chain thereof, and would:be preparedfas approptiate based divtheibasetsequehee of a gene

encoding nesfatin,gtc.deseribed 25-herain hy-aparsonskilled, in the.art: For example, the
PCR primers conigined in the kit of the present invention_can inclu e,%J]tt%re.not limited to,

2 5 r

SEQ ID NO: 22 (%orward pr‘lmer)lar?d %Eng ID'NO: 23 ;fe%%%é: rlmerg e pr%rbeaggnt%med in
the kit of the presentinverition:3d ficiddes *6aCnot fimited 16 ofe-that fs bBfaiRdd By Gabelling
a fragmert amplified using thekalbove pridsdreand nthet DN AsegquencersfaSEQIID NOL21 as the

template. The DNAschip containggddnthakitetthe preseniinvention Gan beprepargd by
immobilizing the gy Prolie oplo, < substiate sueh as,0iasy. Uradgifion, ls it gf the
present invention may includg, as;additiong] elements, g yffer for, dilting ; 84
The kit for detecting the amount expressed of the
is gene encoding the nesfatin etc. includes at least one of
a PCR primer, a probe or a DNA chip for detecting said
gene.
The PCR primer contained in the kit of the present
invention refers to an oligonucleotide with a length of
20 at least 18 bases comprising the nucleotide segquence of a
gene encoding nesfatin etc. or a nucleotide seguence
complamentary te the complementary chain thereof, and
would be prepared as appropriate based on the bhase
sequence cf a gene encoding nesfatin etc. described
25 herein by a person skilled in the art. For example, the
PCR primers contained in the kit of the present invention
can include, but are not limited to, SEQ ID NO: 22
(forward primer) and SEQ ID NO: 23 (reverse primer). The
probe contained in the kit of the present invention
390 includes, but not limited to, one that is obtained by
labelling a fragment amplified using the above primer and
the DNA segquence of SEQ ID NO: 21 as the template. The
DNA chip contained in the kit of the present invention
- can be prepared by immobilizing the above probe onto a
35 substrate such as glass.
In addition, the kit of the present invention may

include, as additional elements, a buffer for diluting



reagents and biological samples, positive controls, negative controls, a substrate for
determining the label, a reaction vessel, an instruction describing the assay protocol etc.
These elements may be mixed in advance as 5 needed. Also, as needed, preservatives and
antiseptics may be added to each element. The kit f%r4d§termining the amount produced of
the nesfatin polypeptide etc. includes an antibody that recognizes said polypeptide, a
standard peptide and at 10 least one modified peptide for competitive binding reaction. The
antibody containetfin®fe kit 6f thePpre'seht SiiveRtiBh ! &imilaty td tHE antibody-iised the above
method, may be, batistiotdimited tolan antibodytthat 4 5frecognizes: the nesfatin pebypeptide

etc. The standard-peptide-gontainad in the kit of theprasentinvention is, usgd for constructing
a calibration curve th@t degwontstratef, a dose deTperLdent bin%inqﬂof thC? above antibodg to the
DI C ncg e 1xe in

nesfatin polypeptide etc. Stch a 20 stgﬁagrc? :[ILJ% yepeptidr?aa%c udes,xfor exarﬁﬁgégcﬁo@/peptide

recognized by theé'&66\7€ antiboay suth &8 & Neshatfit Folgpeptide dte. TRé MsafietFpeptide
for competitive binding-reactibs contamed inltmekit of the present invention, 25 refers to a
peptide recognized by the,abpye antibody; wherein the peptide has anp-abilityof.competing with
the nesfatiin polypeptide or the like in.higlogical samples, to be determined for binding to said
antibody. Also, the mod%ﬂléld epﬁag%%% c%mpéii'tivjé %ﬁ?ﬁg rggct?gﬁ%ggyus%{éﬁlé used by

labelling it as appF6 AR The KIEOFtHE present iffentior L deRRfing 16 aRfourt of the
nesfatin p8lypeptitiesete. contdined il ad biclogicdt shmpledyydor examplep@)rgonstructing a
calibration curve ebtasrad from the standard peptide and 35 the above antibody in the

presence of the above madified, nggjgeggﬁggm%tit%g binding reactiqn, e(zg adding the above

antibody in the presence of the aboye modified - 85 ,
invention, similarly to the antibody used the above

method, may be, but is not limited to, an antibody that
.15 recognizes the nesfatin polypeptide etc.

The standard peptide contained in the kit of the
present invention i1s used for constructing a calibration
curve that demonstrates a dose dependent binding of the
above antibody to the nesfatin polypeptide ete. Such a

20 standard polypeptide includes, for example, a polypeptide
recognized by the above antibody such as the nesfatin
polypeptide etc.

The modified peptide for competitive binding
reaction, contained in the kit of the present invention,

2h refers to a peptide recognized by the above antibody,
wherein the peptide has an ability of competing with the
nesfatiin polypeptide or the like in biological samples
to be determined for binding to said antibody. Also, the
modified peptide for cempetitive binding reaction is

30 usually used by labelling it as appropriate.

The kit of the present invention can determine the
amount of the nesfatin polypeptide etc. contained in a
biological sample by, for example, (1} constructing a
calibration curve obtained from the standard peptide and

35 the above antibody in the presence of the above modifisd
peptide for competitive binding reaction, (2) adding the

above antibody in the presence of the above modified



peptide for competitive binding reaction in the biological sample, and (3) determining the
amount bound of the modified peptide for competitive binding reaction and the antibody using
the standard calibration curve. 5 It is also possible to determine the amount of the nesfatin
polypeptide etc. using two kinds of antibodies that recognize the nesfation polypeptide or the
like and that do not inhibit each other. In this case,’tﬁtg primary antibody is usually
immobilized on a solid-phase, 10 and the secondary antibody is suitably labelled for use. The

kit of the present FRERtOR cHF deféthfihe thE amaithHtsf therésfatin idolypeéptide etc.
contained in a bidlbgical saaipledny; for examplé, (Decenstiucting ahstangdard:calibration curve

by adding the stapdard,peptide 15:t9 thejmmebilized-primary.anfibady,and reacting the
peptide with the primer, and the a%dlngsa Iabetlﬁed Seco dra({y antlhodglﬁg) adding and
lo]

h n
) . ad - th r . ; EY . .
reacting the biological sample to the' simitarfy immobilized prinmiary™ antibody and then adding

the labelled] secondary dritiboty? PtPara {3¥, teterminitetHlamotint belmersf the s6eondary
antibody in the reaetida with thel biotogitabsample using theccalibration tusve ikwaddition, the

kit of the present iwentiondnay; include, as additional,elements, abuffer fordiluting, 25
reagents and biolpgical samples,. posifive controls, negative go%rﬁpls,cg glébsl;[rgte for
determining the label,” a reaction vessel, an instruction describing the assdy p‘r%tocol etc.

These elements MaYHEHiXEE it atVance 38" eblied 86! A3 Heeted preséfativesand
antiseptiéd 30 may:betdddet:tordehelementodMethoduGftseregning-a Candidate therapeutic
compound> The presentinventionrelates tora saethodh ok scregning.a theraneutic ek
preventive candidgls gempqund 35 [ar diseases ycondijans assogialpd With fogd Intake
control and/or body weight caontrol, said compoun ﬁavm]g an effect of | foodnlntake control
andhm’body\Ne@HfPé%qlcal sample by, for example, (1) constructing a

standard calibration curve by adding the standard peptide
i5 to the immobilized primary antibody and reacting the
peptide with the primer, and then adding a labelled
secondary antibody, (2) adding and reacting the
biclegical sample to the similarly immobilized primary
antibody and then adding the labelled secondary antibody,
290 eand (3) determining the amount bound of the secondary
antibody in the reaction with the biological sample using
the calibraticn curve.
In addition, the kit of the present invention may
include, as additional elements, a buffer for diluting
25 reagents and biological samples, positive controls,
negative contrels, a substrate for determining the lakel,
a reaction vessel, an instruction describing the assay
protocol etc. These elements may be mixed in advance as
needed. Also, as needed, preservatives and antiseptics
30 may be added to each element.
<Method of screening a candidate therapeutic
compound>
The present invention relates to a method of
screening a therapeutic or preventive candidate compound
35 for diseases or conditions associated with food intake
control and/or body weight control, said compound having

an effect of food intake control and/or body weight



control. Thus, the present invention relates to a method of screening a therapeutic or
preventive agent having an effect of suppressing food intake and/or suppressing body 5
weight gain, said method comprising the steps of contacting a test substance with a
mammalian cell, and detecting the induced expres_:_sign of the gene (a gene comprising a
nucleotide sequence set forth in any of SEQ ID NOs: 30-12, 18-20, 44-46, 74-82, 104-106
and 116-124) 10 encoding nesfatin etc. in said cell or an increase in the amount of the
nesfatin peptide €t€"(a"folypeptide comprising an amino acid sequence set forth in any of
SEQ ID NOs: 3, 6, 9, 131155 39-44, 65:23:101+103andrl 0A1Et5):cantainect irmsaidcell or
extra_celullarly segreted: A@rgytaofttﬂg&%!gdyﬂ@s @g%gemgﬂs;@tggbgggt H}g,isrgbopargssiqn of
food mtakc_e or thee%?agggsa@n %f bg):%g Svjyggﬁgh% Sain is {gﬂglrerq dn of essllltg/- ggqsbsetgs rgggltus,
hypertension, hyperlipidemia, yBgru_rlcem a, fatty liver, caralac ISeas ? cérebral vascular
diseases, Sleep apned™?0 §jndromal OriRtpetic drfeisEs! tefhdtfudlidigdrddrs and malignant
tumors. By the abovetscreéning: niethods ab terapeutictdr preventiveiagentSol saich diseases
can be obtained.c@ndbe other hands the-presentinventianaise 125 felates 1o aumethod of
screening a therapsuile of; pEeveniive agentnaving.an elfeet of paflancing Iogd Jntale andior
enhancing body weight gain, sald method comprising the steps o contacting% test substance
with a mammaliaﬁ‘Pci-“lP,Sa’ndlaéﬁgctinjgf‘?ﬂﬁ-:psu[:‘4)1[:31r?a’js@tad7é>?[fc)3r%'ssiLd}n“1 36t theyene ehedting
nesfatin &fc. in saitheefl bra dedirense inthe amognt of e hesfatimpeptide®te. tontained in
said cell or extracelularty secretedoui ofcthe gelbdt hasheean demonstrated:that the

enhancement of faad intake or the_enhancemant of body.weight gain is 35 required in,

cibophobia, functional dyspepsia, or the_state of suppressed food intake or su presseoQbody
weight gain resuur(tc;jng r(%/r'n §énc§%r, ?rhfla%r%ﬁ%tbr);%i_s%%se%sg,_-gﬁ 1017403 and 107~
115) contained in said cell or extracelullarly secreted

15 cut of the cell. It has been demonstrated that the
suppression of food intake or the suppression of bedy
welght gain is required in obesity, diabetes mellitus,
hypertension, hyperlipidemia, hyperuricemia, fatty liver,
cardiac diseases, cerebral vascular diseases, sleep apnea

20 syndrome, orthopedic diseases, menstrual disorders and
malignant tumors. By the above screening method, a
therapeutic or preventive agent for said diseases can be
cbhtained.

On the other hand, the present invention also

25 relates to a method of screening & therapeutic or
preventive agent having an effect of enhancing food
intake and/or enhancing body weight gain, said method
comprising the steps of contacting a test substance with
a mammalian cell, and detecting the suppressed expression

30 cf the gene encoding nesfatin etc. in said cell or a
decrease in the amount of the nesfatin peptide etc. .
contained in said cell or extracellularly secreted out of
the cell. It has been demonstrated that the enhancement
of food intake or the enhancement of body weight gain is

35 required in cibophobia, functional dyspepsia, or the
state of suppressed food intake or suppressed body weight

gain resulting from cancer, inflammatory diseases,



decreased functions of the pituitary, the thyroid, the adrenal etc., post-surgery, or excessive
stress and the like. By the above screening method, a therapeutic or preventive agent for said
diseases can be obtained. 5 Compounds that either increase or decrease the expression level
of said polypeptide or a gene encoding it are compounds that act in a promoting or
suppressive manner on any step of gene transcrimioar{", stabilization or translation, and the
secretion, activity expression or 10 stabilization of protein. As used herein, compounds that
decrease the expressitit vl b acgend aréfcompotnhds Hhmthave an ifhibitady effeet on any
of these steps. Theamethad of screening-a candidgtethesapeutic wompeusd of thetpresent

invention for diseasgs.or 13 condifions, agsaciated with foad infake control and/or, body weight

control may be carried out |n vivo or in %ntro. Thi; %Qreenln in an in vivo case, for example,
may be carried out Zecording o the TollbWing 3tépst A 3 step 8 admifisterly d candidate
compound®o 20 a test &fifRral{E)a Sk of Hetermiting the expressibndntensitye of the
nesfatin polypeptiderete s ©f dhe genel encodint said polypeptidein a bielogical sample from
the above test anjmal;.and.gr{3).a-stepQfiselecting a compound that enhances. or.,8
compound that decreases, the e§pre%S|on intensit gf the_nesfgtln Ipolggegt;%e _et%., or the
gene encoding said poiypeptideYas cmparedto the' Control that Teceived no “Eaididate
compound. 30 A &ﬁnﬁééﬂé%ﬁéﬁ@ﬁhaﬁé& thé predtetion’of the “rdsfatinggslypeplice éte. and
the expression intehsity bf ztheigene encoding said pslypeptidescan be acapdidate aha

therapeutic agentfatsuppressing food infakeAnd/or 1supPIessing: bady weight gain.

Substances havin%jsal{ct}lgge%agctiviw i)n&lc%q:e %l%tfré%tt Iirg}@}te&iﬁto, a fPlgﬁeR eaggnist gnd the

like. On the other hand, a compouna that suppresses the prodﬁctlon of the nestatin

polypeptide etc. or - 88 The method of screening a candidate therapeutic
cempound of the present invention for disesases or

15 conditions associlated with food intake ceontrol and/or
body weight contreol may be carried ocut in viveo oxr in
vitre. This screening in an in %ivo case, for example,
may be carried out according to the following steps:

{1) a step of administering a candidate compound to

20 a test animal;

(2) a step of determining the expression intensity
of the nesfatin polypeptide etc., or the gens encoding
said polypeptide in a biological sample from the above
test animal; and

25 {3) a step of selecting a compound that enhances, or
a compound that decreases, the expression intensity of
the nesfatin polypeptide etc., cr the gene encoding said
polypeptide, as compared to the control that received no
candidate compound.

30 A compound that enhances the production of the
nesfatin polypeptide etc. and the expression intensity of
the gene encoding said polypeptide can be a candidate of
& therapeutic agent for suppressing food intake and/or
suppressing body weight gain. Substances having such an

35 activity include, but not limited to, a PPARY agenist and
the like. ©On the other hand, a compound that suppresses
the production of the nesfatin pelypeptide stc. or



decreases the expression intensity of the gene encoding said polypeptide can be a candidate
of a therapeutic agent for enhancing food intake and/or enhancing body weight gain.
Substances having such an activity include, 5 but not limited to, an antibody that binds to the
nesfatin polypeptide etc., an antisense oIigonucquti%ee against the gene encoding said
polypeptide, a PPARy antagonist and the like. As the test animal for use in the screening -
method 10 of the present invention, normal animals can be used and pathological animal

models for diseas$e¥ a§S65G et With* RIS fritake ‘Corftrol anbi/BF bbd§ Waiht Cortrotean also
be used as approptiate PAS tverXanwmpleaof suck pathologicat apimal nicdelsethere can be
mentioned the 15:65/BL#6l: Ham SleyXpbese micezthe Zueker-fa/fa obesegats sand the like.
Also the transgenic anjpals,aof the prgsent, inventiop.or.animal models thatreceived the
nesfatin polypeptide ‘etc., or a substance that suppresses the activity or the expression of said

polypeptide can 5& 20" ¥ed: THe GEterinalioA or exptésSiohtintensity 5P tHe hesfatin

polypeptide etc., be tie generencoekng said epolypeptiderdarsbe carriédoutini antide

immunological method, or by.detesmining-mRENA. In the ﬁg%@ggg@ method,.a 25 format
0g

compatible with theéour ose of deter ina}ion or the biological sample may be used as

. antaggnist a the like. . - .
appropriate. For exan% e, Fheh C100 samp?es or lysates of biological tissues are used as
the biological sample, thé ELISAL fféthweilthe RIR metRod tHeWestens biotingahettod etc.
30 can hetselected, and:whenstissuei speeimens are tsetl, dinimunohistachemiealimethods etc.

may be selected \Mhesm SRNA is10;he determined; a-fosmatcompatible-withhe,, pugpose of
determination or %1%?3 iologic Isa@gjc%gla%rgg/ useg
r

intake O %ls}gaggrog%qateén hg?’ ]::Oar e)%'r\?ngle’
MRNA extracted om the |oi:og|cal tissue is useg, e RT2PCR Method 6f thé Northern
blotting method et€. C4if BestIEERACRRAHE When figsi6 Spetffians & Js&d: the in situ
hybridization - 8athoclegical animal medels, there can be mentionad the
15 C57BL/6L Ham 51c™ obese mice, the Zucker-fa/fa obese rats
and the like. Also the transgenic animals of the present
invention or animal models that received the nesfatin
polypeptide etc., or a substance that suppresses the
activity or the expression of said polypeptide can be
20 used.

The determination of expression intensity of the
nesfatin polypeptide etc., or the gene encoding said
polypeptide can be carried out by an immunoclogical method
or by determining mRMA. In the immunclogical method, a

25 format compatible with the purpose of determination or
the biclogical sample méy be used as appropriate. For
example, when blood samples or lysates of biclogical
tissues are used as the biclogical sample, the ELISA
method, the RIAR method, the Western blotting method atc.

30 can be selected, and when tissue specimens are used,
immunchistechemical methods etc. may be selected. When
mRNA 1s to be determined, a format compatible with the
purpcese of determination or the biological sample may bhe
used as appropriate. When, for example, mRNA extracted

35 from the biolcogical tissue is used, the RT-PCR method or
the Northern blotting method etc. can be selected, and

when tissue specimens are used, the in situ hybridization



method etc. can be selected. An example of in vitro screening can be carried out according to
the following steps: (1) a step of contacting a candidate compound with a 5 mammal-derived
cell or tissue; (2) a step of determining the expression intensity of the nesfatin polypeptide
etc., or the gene encoding said polypeptide in thematé%ve“cell sample or the tissue sample;
and 10 (3) a step of selecting a compound that enhances, or a compound that decreases, the
expression intensity of the nesfatin polypeptide etc., or the gene encoding said polypeptide,
as compared to th& tBhftoftHat reG8iVed f5-E&ndidate compound. 15 In this case, a
compound that enhancesthexpradactidn of thie nesfatin polyipaptide: ete: ard-thiesexpression
intensity of the gene-ereadingsaid hpolypeptidencan be-a candidate of a therapeutic agent for

suppressing food intake and/or ressi ight 2 in. Sub ces having such an
activity include, but not iia'ﬁqite%, %%BP%F?ZIQQHE%%SJW%% t%%%%@égr% th%ﬁ%tﬁgr%aﬁl%?ha%
{

itea y A
compound’that stPPFERSES thie prodiction BF thebfid&fatin polypeptide etc. or decreases the
expression intensity of the gené eicoding skid pohpeptideecanbe a25 candidate bfa

therapeutic agentfor enhaneithiond jotake-andiny enfiancing bady weight-gaina Supstances
having such an activity include, but notimited to, an .antihqdy. thay hinds to.the,nesfatin -~
polypeptide etc., an antisense oligonucleotide against the gene encoding said 30 polypeptide,
a PPARy antagorﬁgfngng’thgﬂﬁe. As the test cell for use in the screening method of the
present iifention, a cell separatédasdppropriate "fom afaimat orlsr-established celfline

can be mentioned indhexase aftcallsiderivad fromanimale 35 Their exampies include a

non-small cell lung-canger cell; ling.apadipose call, a braineengrvesderived Gell, &, gell line

Orthe"ke'AStheﬁ%ﬁ%ﬁ%g@@%ﬁqf%ﬁ”ééﬁ%ared to the centrol that received no
candidate compound.

15 In this case, a compound that enhances the
production of the nesfatin polypeptide etc. and the
expression intensity of the gene encoding said
polypeptide can be a candidate of a therapeutic agent for
suppressing food intake and/or suppressing body weight

20 gain. Substances having such an activity include, but
not limited to, a PPARy agonist and the like. On‘the
other hand, a compound that suppresses the production of
the nesfatin polypeptide etc. or decreases the expression
intensity of the gene encoding said polypeptide can be a

25 candidate of a therapeutic agent for enhancing food
intake and/or enhancing body weight gain. Substances
having such an activity include, but not limited to, an
antibody that binds to the nesfatin polypeptide etc., an
antisense cligonuclectide against the gene encoding said

30 polypeptide, a PPARy antagonist and the like.

As the test cell for use in the screening method of
the present invention, a cell separated as appropriate
from an animal or an established cell line can bhe
mentioned in the case of cells derived from animals.

35 - Their examples include a non-small cell lung cancer cell
line, an adipocse cell, z brain- or nerve-derived cell, a

cell line or the like. 2As the tissue derived from



animals, organs or tissues harvested as appropriate from the animals can be used, and as an
example a brain tissue section in the form containing the hypothalamus can be used. 5 The
determination of expression intensity of the nesfatin polypeptide etc., or the gene encoding
said polypeptide can be carried out by an immunalogical method or by determining mRNA. In
the immunological method, a format compatible with the purpose of determination or 10 the

biological sample  may ] q% usggcas %pBroanatg For, ex mg%e when thg samgletls ag ceII
derived from an animal, flow cytometry or cyt0|mmun oglcal stalnlng etc- can be Ut used and

when tissue spec?ﬁ%n@ﬁé?‘ﬂ/]eﬁ frofh Zhitids aréised iR GHOMSIGCRermical nBifcHs etc.
may be 15 selectedsWihen preparatidmsrsuch: agilysatestfremsamples zaresused, the ELISA
method, the RIA method, the Western blotting method etc. can be selected. When mRNA is to

be determined, aformarthceorgggggllelwgp tgg %Lgpg)sgr%f determlnatloni or the bfgloglcal
I]e ‘animal-de

sample, may be used as 20 ap @ro priate. When, for examp erived cel samples or

tissue samples aRe 5843 ey Yetah e ?ﬁ&pho%gj?ht?meaﬁ”ﬁttfﬁ%ﬁél%tl%l&ethod etc.
can be selected rFaridmdenimiRNArexXtracted:fiem saitl damplesiisnuseds tHe KT -RCRomethod,
the Northern blottingipethots 25ietc. ganhe selectedn Ehepresent invention-discloses that the

PPARy agonist eahances. iig expression.of thed s%fegeseocyeecpeeersagsed the gene

encodln% it. Thus, Inthe above step of "contacting a candidate compound wit

mammal-derived &l oY it the EBMpouNYY tHat gﬁﬁﬁr&%e@%ﬁogfﬂ%%%ron ]B?the
nesfatin polypeptidérngtes ortheyeieeenedeiRy ofsaid-gelypeptidesst whigh @xpression is
enhanced can bexscreghedrhy eontacting:-PPARY csueh astroglitazene with:the sanaple.

simultaneously with, 35-before or after gontact;afthe s@e@%&sgoms%%%%ﬁhe sample,

and the compounds that enharice expression of sald polvpentide, of e gene encoding it in a

15 selected. When preparations such as lysates from samples
are used, the ELISA method, the RIA method, the Western
blotting method etc. can be selected. When mRNA is to be
determined, a format compatible with the purpose of
determination, or the biological sample, may be used as

20 appropriate. When, for example, animal-derived cell
samples cor tissue samples are used as they retain the
morphology, the in situ hybridization method etc. can be
selected, and when mRNA extracted from said samples is
used, the RT-PCR method, the Ncrthern blotting method

25  etc. can be selected.

The present invention discloses that the PPARy
agonist enhances. the expression of the nesfatin
polypeptide etc. and the gene encoding it. Thus, In the
above step of "contacting a candidate compound with a

30 mammal-derived cell or tissue”, the compounds that
suppresses the expression of the nesfatin polypeptids
etc., or the gene encoding of said polypeptide of which
expression is enhanced can be screened by contacting PPARy
such as troglitazone with the sample simultaneocusly with,

35 before or after contact of the candidate compound with
the sample, and the compounds that enhance expression of

said polypeptide or the gene encoding it, in a mechanism



that does not involve PPARYy, can be screened. The compound can also be screened by
determining the reaction. of the cell that occurs when the nesfatin polypeptide etc. acts on the
cell. As an example of such 5 screening, there can be mentioned those that include the
following steps: (1) a step of contacting a candidate %qm_pound with a mammal-derived cell or

tissue; (2) a step of contacting the nesfatin polypeptide 10 etc. with said cell or tissue sample;

and (3) a step of determining the presence or absence of the reaction of the cell, or intensity,
by the nesfatin pblipeptidesetesas empsiedtdithe EaRtroFtHAtHESHBt contacted with the
candidate compound. 15Hs thisrgase,ca compadund thatsenhanees the teactivel iitensity=of the

cell by the nesfatinpolypeptide etc. cambe a.candidate of . therapeutic agept for suppressing
food intake and/or s#)gressqu bod weicqfht gain, Iso,@g lcom ound that de reasfes th%
S iae

reactive intensity f %tcle by the Estatin polypeptide etc. can'be 3'Gakdidate 6t'a
therapeutie agentsfor @ihaneing f6a¢ irtake Fhdl6F ‘efhascingBedy Welght gdind Substances
having the latter activityinciude zbdt are not limited to, an antibody that binds to the nesfatin

polype_ptide etc. _25 As tt@g)te§t g%!é'pa 8@_”&%9@@%?5@99@{9&5@5%é r@@n@{é@;@ﬁ“@l% an
established cell line canﬁe ment:%nedllf the Qtase of cells derived from animals. The
mMamm [ Qr 1

examples include & non-smail cef u%% cancer ce?l%ﬁlnee’, an adipose cell, a brain- or
nerve-derived cell, a cell 30 Iiné bFEhé fike OAS RE HiRSuE dGenved Hom arfimarsPbidans or
tissues habvestedeas apprapriateifioneiie @nimalscanshewsed, and as an example brain

tissue section in a formegntainingthehypothalamys san-he used 3% The rgactioninthe
above cell refers 19,2 physieal.and chemical ehange induced oy the,etion of the nesfatin
polypeptide etc. on the cel?, and include, for example, - 92
polypeptide etc., as compared to the control that was not
contacted with the candidate compound.

i5 In this case, a compound that enhahces the reactive
intensity of the cell by the nesfatin polypeptide etc.
can be a candidate of a therapeutic agent for suppressing
food intake and/or suppressing body weight gain., Also, a
compound that decreases the reactive intensity of the

20 cell by the nesfatin polypeptide etc. can be a candidate
of a therapeutic agent for enhancing food intake and/or
enhancing body weight gain. Substances having the latter
activity include, but are not limited to, an antibody
that binds to the nesfatin polypeptide etc.

25 As the test cell, a cell separated as appropriate
from an animal or an established cell line can be
mentioned in the case of cells derived from animals. The
examples include a non-small cell lung cancer cell line,
an adipose cell, a brain- or nerve-derived cell, a cell

30 line or the like. As the tissue derived from animals,
corgans or Tissues harvested as appropriate from the
animals can be used, and as an example brain tissue
section in a form containing the hypothalamus can hbe
used.

35 The reacticn in the above cell refers to a physical
and chemical change induced by the action of the nesfatin

polypeptide etc. on the cell, and include, for example,



changes in cell morphology, membrane potential, cell growth, intracellular calcium
concentration, migration reaction, intracellular secondary messenger molecule (cAMP, dGMP
etc.) concentration and the like. 5 Furthermore, in the screening method of the present
invention, a transcription regulatory region that is in g genome of the nesfatin and that controls
the expression of said gene is obtained, and can be’used in a reporter assay system that

employs the nucleic acid molecule of 10 said transcription regulatory region. The reporter
assay system referét§ &h ass&iFSysBiT e a (FaREEAptor Tegtlatdty f&€tbt that acts on
said transcription gregutatory négioreisiscreened withithecameuntrexpressedi of theaeporter

gene disposed d%&ﬁf@@m,tOiEh@rla@é@l@%i_@ti@@d&gﬁﬁ%%@rhﬂéggi&?gﬁ% aﬁdggﬁ%_aés an f
example of such screeping, there can,be, _mentioned.those that.inc the following steps o
(1) to(3):(1) a sséep (J)?igontéctineggﬁie) cé?ﬁai%%?é: %%%8&;%8%?%%?9“2 éiceeﬂ having introduced
therein a viector comprisiiig the “fran&eriptiort FégSat6R FeioR VT IRE gene 8RcBdfF e
nesfatin polypeptidevamnd tlve repofter geneiridenthe: eohtiol of the tramscriptioniregulatory
region; (2) a step pfdeternining dhe.activity of said 125 reperter gener and43) a-step f
selecting a compgund that degreases,,qr.a compaund (hat increases, the expression level of

said reporter gene as compared to the control that was not contacted with the candidate

compound. 30 In #i&asey 2€8mpduhdthat 8hhahites e expréssion Thtersiy ofthe reporter
gene can be a candidateohatherdpeuticcagessforsuppressing fobek inakerand/grssay

suppressing bodysweight gaifie Stibstances: having suichan activity include ahut arg fioddimited
to, 35 a PPARy agonist and the:like. Alspy, a.compoupd'that decreases fhe expression

intensity of the reportes gene, can he a candidate o 2 thefapeyic agent for enhancing - 93

of the reporter gene disposed downstream to the

15 transcription regulatory region as an index.

As an example of such screening, there can be
mentioned those that include the following steps of (1)
to {(3}):

{1) a step of contacting the candidate compound with

20 a cell having introduced therein a vector comprising the
transcription regulatory region of the gene enccding the
nesfatin polypeptide and the reporter gene under the
contiol of the transcripticn regulatory region;

{2) a step of determining the activity of said

25 reporier gene; and

(3} a step of selecting a compound that decreaseé,
or a compound that increases, the expression level of
said reporter gene as compared to the control that was
not contacted with the candidate compound.

30 In this case, a compound that enhances the
expression intensity of the reporter gene can be a
candidate of a therapeutic agent for suppressing food
intake and/or suppressing kody weight gain. Substances
having such an activity include, but are not limited to,

35 a PPARy agonist and the like. Also, a compound~that
decreases the expression intensity of ths reporter gene

can be a candidate of a therapeutic agent for enhancing



food intake and/or enhancing body weight gain. Substances having such an activity include,
but are not limited to, an antibody that binds to the nesfatin polypeptide etc., an antisense
oligonucleotide against 5 the gene encoding said polypeptide, a PPAR7 antagonist and the
like. As the transcription regulatory region, there canjde _mentioned a promoter, an enhancer,
a CAAT box commonly seen in the promoter region, or a TATA box. As the 10 reporter gene,

there can be used the chlora{nphe jzgl ac%tyltransfe%asg‘yi(CAT%tg neégge luciferase gene, the
S

e
growth hormone ggﬁe arid-the like.“AS thé ten ifito Which r"é%’o er g%ne‘Vector Is introduced,

there can be mentighetra cell lfie’separated 15 crdstablighed from anifials a¥6n ammalian
cells such as yeastranddhedikes/As:thiei methodrofintrodusing:thenreportetzgene vector into

the host, there can.be illustrateddhe biolagical method, the physical method, the chemical 20

method and the like. As the biological method, there can be illustrated a method that employs
a virus vector, a mMsthoathaterploys S &pecifit Teeaptor Rell TuSion™ (SENH- Virts (HV ),
polyethylene glycot¢PER)¢electric cell fusion, micronucleate cell fusion (chromosome 25
transfer)), and the like. Zheqphysicalypethed ingludesa Micrginjectionnmethedeanan e
electroporation mrgéhggbae@eghog gggtcgrmpl%s a gg,%%% g}grti%lecg&r}c 'l'ohex cggr@gg method
includes a calcium Ehosp ate pl%mpitation' method, a liposome methoc?, a DEAE-déxtran
method, a protopfst 30 MethGdP AR 8y frot§E GRostmethdd an &ithrosite- Hiembrane
ghost méthod, andcamicescapsyle rhgthed.cPolyruclestidéscantibodiesrbelt fines, or model
animals required {eevarieus sereening methods;efthe present nvention cambe assembled in
advance to makeg 35 Kits.. These kit Ay contain.as additional elements, a substrate

compound for usé in Iabelling, a medium or a vessel for culturing cells, a positive, or negative -
94 As the ce into which a reporter cene vector is

introduced, there can be mentiocned a cell line separated
15 or established from animals, non-mammalian cells such as
yeast, and the like.

As the method of introducing the reporter gene
vector into the host, there can be illustrated the
biological method, the physical method, the chemical

20 . method and the like. As the biclogical method, there can
be illustrated a method that employs a virus vector, a
method that employs a specific receptor, cell fusion
{(Sendai virus (HVJ)), polyethylene glycol (PEG), electric
cell fusiocn, micronucleate cell fusion {(chromesome

25 transfer)), and the like. The physical method includes a
microinjection method, an electroporation method, a
method that employs a gene particle gun. The chemical
methed includes a calcium phosphate precipitation methed,
a lipcsome method, 'a DEAE-dextran method, a protoplast

30 methed, an erythrocyte ghost method, an erythrocyte
membrane ghost method, and a microcapsule method.

Polynucleotides, antibodies, cell lines, or model
animals required for varicus screening methods of the
present Invention can be assembled in advance to make

35 kits. These kits may contain, as additicnal eslements, a
substrate compound for use in labelling, a medium or a

vassel for culturing cells, a positive or negative



standard sample, and instructions describing the method of using the kit. The elements may
be mixed in advance as needed, and each element may contain preservatives and/or
antiseptics as needed. 5 The present invention will. now be explained in more detail
hereinbelow with reference to Working Examples, _byt it should be noted that these Examples
do not limit the present invention in any way. In the following Working Examples, unless

- otherwise specified, each 10 procedure was.performed in_accordance with the methods
esenibed m Mol o B B e o Rt ol
Spring Harbor Labbrafor) Press irr-1989) I br wHer &dhimefeialy dvaitshlel teagemtser kits are
used, they were usedas:described ir d5thel mstructions attacked inetiees eomrhéreially
available productsy iy experiments using animalsid4nless otherwise specified, animals (male

rats) were §<ept under ar:i,}glegumri%atgia%r; Cc clge%tc%%rpqwqrf]of tgrg I!'geht ep}gripadifrgg 6 a.m. to 6 p.m.
and 12 hours of the dark'peri%d from 6 20 p.m.to 6 a.m. the next moPn"lng at 218 and the

experiment was cafiéd but theferthié QUthdiity ortie Aifd experimédt ey tiGunma
University. WORKINGLEXAMPLE 3> W orkingl Exaanple:¢25 Slemingsf the gerie induced by

stimulation with the, L RARY=agonist, by order to.idgnfifyihe gene that acts op.foed intake
control andior bogty ejglat eonalamong.he.genes. .l which gxprassion is tequlated by
I i hen SQ-5c¢

I
PPARy,lﬁenes that are 30 specifically’induced when SQ-5 cells (mainly derived from humans)

are stimuidted with tAe PBARY a§oRist WarkElonkd® &Ad FroHiThem: yeres thatHddikely to
- function as a sectetary tactdr werdMsdlectelh: e prathpd ofehtaining-.gehes fwtvich:
expression is 35specificallynaduced by PPARy:pan=small celldghgnganeerwas carried out

g‘i‘;‘igi?sgoto the meihod. pEsateh 95 &t alocogengEngland). 2002; Yol..21iRby1 e

reagents or kits are used, they were used as described in
15 the instructions attached in the commercially available
products. In experiments using animals, unless otherwise
specified, animals (male rats) were kept under an
illumination cycie of 12 hecurs of the light period from &
a.m. to 6 p.m. and 12 hours of the dark period from 6
20 p.m. to & a.m. the next morning at 22°C, and the
experiment was carried out under the authority of the
animal experiment facility ¢f Gunma University.
WORKING EXAMPLES
Working Example 1

25 Cloning of the gene induced by stimulation with the
PPARY agonist '
In order to identify the gene that acts on food
intake centrol and/or body weight control among the genes
of which expression is regulated by PPARy, genes that are
30 specifically induced when 85Q-53 cells {mainly derived from
humans) are stimulated with the PPARy agonist were cloned,
and from them, genses that are likely to function as a
secretary factor were selected. 7
The method of obtaining genes ©f which expression is
35 specifically induced by PPARY in non-small cell lung

cancer was carried out according to the method of Satoh



The method is briefly described below. From each of SQ-5 (Riken BioResource Center
RBCO0110) cultured for 48 hours under stimulation with 10-9 N of troglitazone (Sankyo Co., 5
Ltd.), a PPARYy agonist, and SQ-5 cells not stimulated with troglitazone, poly(A)+RNA (mMRNA)
was prepared, and was subjected to a reverse transcFiption reaction to prepare double
stranded cDNA. A subtraction method was carried out in which the gene expressing in

common cDNA (driver) 10 usingtbgcellsheingexpressed indhe non-stimulated -celisois

subtracted from cDNA (tester) prepared.f omdthe cells (;t'mlilated ith troggrt one u ing the
double strandedicﬁNﬁ%c%ﬁ}gﬁ)]eld? The St Yrac%E’)(r:lrr%ﬁ::}tehoéO \E/Eva%wba\rl\r%é ‘out uz}ﬁ]g fragaments

obtained by cleaviiig {8 15\ 3tsrand rkat CONREVRA Hresthction @hzifite RsdIWHT by the
Clontech's PCR-based cloning kitziccording:td thé lttathedqurbtoecioThe (tsidual EDNA after

subtraction was sppjected to.electropharesis an.a 19 agargse gelin TAE buffer (QmM
Tris-acetate, 1ImM ED)FA , and then cDNA 20 with a length corresponding to 0.5-2.0 kb was

collected and lighf&tFlo e BEEMERY-T BAs)ectBRsing the pEERRS: T E4sy Féctor
System | (PromegaCop: cCat.N6. AE360} cateerdity to tHenttaghedisrotéeolr THeligated
vector was introdueed inte arkngeli strain. DHSasand aleweio:25 form calories:dran agar

medium prepared with LB, medium. containing 50.9/ml ampicillin,.and thecolanies.ohtained
were picked up to optain Iones(é:#ntz%lnmrg cDNA of the en%gf which egtf)nrle sion s
specific&IR/ induc%?jlbriﬁ tFogﬁitézf ¢ stimuldtionr 36 faec% cfone Was identified y analyzing the
nucleotide sequete’st the cloned eDNA. £ 6o BitEach-ERirié obbdified Fas tutturéds
overnight in a 10aual bf the ikB reeditin coantaining 50-pg/md ampicillinkanda:plasmid was

prepared from the cells using: Hig, QIAGE N QIABFEP(A):35- Spin Miniprepddt ageording to the
attached protocol. E(r)righde glﬁa,_smid .%figa{ﬁh clonetgb%agneaqh%ée%ctaﬁe-a96 for Qﬁjcleotide

sequence analysflzsawas prepafealajéln reag'l'm/ﬂf)rlmer romega Corp., Cat. No. 65021 and

the[ﬁgDV% tester and driver cDNA with a restriction enzyme Rsal an
by the Clontech's PCR-based cloning kit according to the
attached protocol. The residual cDNA after subtraction
was subljected to electrophoresis on a 1% agarose gel in
TAE buffer (40mM Tris-acetate, 1mM EDTA), and then cDNA
20 with a length cerresponding to 0.5-2.0 kb was collected
and ligated to the PGEM™-T Easy vector using the pGEM™I-
T Basy Vector System I (Promega Corp., Cat. No. A1360)
according to the attached protocol. The ligated vector
was introduced into a E. coli strain DHS5a and allowed to

25 form colonies on an agar medium prepared with a LB medium

containing 50 pg/ml ampicillin, and the colonies obtained
were picked up to obtain clones containing cDNA of the
gene of which expression is specifically induced by
troglitazone stimulation.

30 Each clone was identified by analyzing the
nucleotide seaquence of the cloned cDNA. E. coli of each
clone obtained was cultured overnight in a 1C mL of the
LB medium containing 50 pg/ml ampicillin, and 2 plasmid
was prepared from the cells using the QIAGEN's QIAprep'™

35 Spin Miniprep kit according to the attached protocol.

For the plasmid ¢f each clone obtained, a reactant



Terminator Cycle Sequencing FS Ready Reaction kit (Cat. No. 4303149) of Applied
Biosystems according to the 5 attached protocol, and its nucleotide sequence was analyzed
using the AB1337 type DNA Sequencer (Perkin- EImer). By subjecting the nucleotide
sequence of cDNA of each clone as a query to the BEAST method with the 10 sequences on
the EMBL and the Genbank nucleic acid database, a sequence was obtained for which the full-
length cDNA seqrigpcg, was kpown. fFrom the full-langth-cDNA sequence obiained:inthe
above process, cjlj)J\lA e.ncodirl% a %roteinchaving a S{gn% 15 #%%Lﬁe was %r?%ly%edg% the
Signal P software in ordérto sefedt acref)d:rg} factors. <Reésuft> nés ‘obtained I%y he

subtraction of cDNA B fife- SSQ-5 ehiisSTotstirndiated Witk trdy literorie tgingithe (56 €DNA
obtained from the SQ-bzcelts: stimedatedhwithdtraghitazone:wete SQ6iclonesc Fon213 clones

among them, remarkable homology was.noted.with theJegisigred sequencessin the nucleic
acid sequences in E_IYIBL %:ld Genbta.nk.AFBu,r%Q more, bé(Nt]be %ngl §isegf iig(ggq{gg_peptides, 9
clones were sugﬁé}fteazt% élvselg%igﬁgl peip ide §é/éfl?ence. Sn% of thé 9 ¢clones was the
human NEFA géré'fotwhich a function had not been identified (SEQ ID NO: 1). Working
Example 2 30 Inductiorsef the:R=FA gensexpression inta cudturedceelt fineAPPARY agonist

stimulation In ordertg confim the induction ef theNEE/A geng. expressien bytkoglitazone, cell
lines HT%LSS and 8%5 exgressir%ggP and a %di&?%E cq{ll Iin%§T3-LI were 35 analyzed

for the expressioﬁeocf he N F%\ngene by ort?mré?n lotting. 565 E{Ikgﬁ %igﬁésource Center
RBC0110) was -G Zieatufed iTASRPMIVEEAG Hédiuf? (MitrdgéBRIESCAE No.
11875-085) contaimingg 1026 Bdvitafatabsepan known.

From the full-length cDNA segquence obtained in the
above process, chNA encoding a protein having a signal
15 peptide was analyzed by the Signal P software in order to
select secretary factors,
<Result>
Clones obtained by the subtraction of ¢DNA of the
805 cells not stimulated with troglitazone using the
20 cDNA obtained from the 30-5 cells stimulated with
troglitazone were 596 clones. For 213 cleones among them,
remarkable hoﬁology was noted with the registered
seguences in the nucleic acid seguences in EMBL and
Genbank., Furthermore, by the analysis cf signal
25 peptides, 9 clones were suggested to have a signal
peptide seguence. One of the Y clones was the human NEFA
gene for which a function had not been identified (SEQ ID
NG: 1}).
Working Exanmple 2
30 Induction of the NEFA gene expression in a cultured
cell line by PPARY agonist stimulation
In order to confirm the induction of the NEFA gene
expression by troglitazone, cell lines HTB185 and 305
expressing FPPARy and an adipose cell line 3T3-L1 were
35 analyzed fcor the expressicn of the NEFA gene by Northern
blotting.
5Q-5 (Riken BiloResource Center RBCO1l10)} was



(Invitrogen-GIBCO). Human cerebrospinal blastocytoma cell line HTB185 cells (D283 Med:
ATCC HTB185) and mouse 5 fetal fibroblast cell line (precursor adipose cell line) 3T3-L1 cells
(ATCC CL-173) of which differentiation was induced with insulin, dexamethasone and IBMX
were subcultured in a DMEM medium (Invitrogen-G#BCO, Cat. No. 11955-040) containing
10% bovine fetal serum. 106 cells 10 from each cell suspended in 10 ml of the medium were
plated in a dish withva diameter afnlQ crmfterthe cells adhereditothe-substrate; AIMSO
alone (contro) orylfogiigzane, Sankyn Co., Lid) wsie adferl o8 cangeniation of 10-0 M,
10_9.5 M or 10-5 M, and cultured 15 under the condition of 5% COZ2 at 37 C for 24 hours or 48
hours. For each eXpefinieRPGoup. Eeils tredtdtiin §°dRes WerAscraped oMt 876 substrate
after a certain petiod, and:totdFRNK waslextrdffetPaldcol ks tgmgs ISOGEN (Nippon
Gene, Cat No. 31£+Q2503)-according te:-the 20-1method desstbed dn the protocol: Aqprobe for
getecting he NERA-Oene wamprepaied- uaing;a poxbmiiia agment sel faihina5Q b NO:

21 by labelling with in vitro transcription using a SP6 polymerase. Using a plasmid extracted
from the mouse 2% BraIRCONATIBIAR 1Al SGaH orpe SCAE NG 1d655-75§“&s the template
and the followingJpiragts vt accércenteéfioh of dLamm (amplificdBNASRRS reparedisy 35
cycles of reactior. conprising deaaturationati94CHor Ins minute, aspealing ai58€:fos one
polymerase. Cat. No. REGOLA 260 Wat Las, POR orimiers fof brebeiiod e NERA prob
polymerase, Cat. No ) .HU was used). F rimers for preparing the probe:
Forward primer: g%&igf@@AﬁAiﬁ'@éﬁ%@Gﬁf@e(%éQolé N :052) 3%%#‘2%%%5 primer:
5-TCTTTGCTTCEGGGATERTEFAR(SEO DN 3)-- ¥ SRftar- e puAsrotthe amplified
DNA product obtaingd wwas: corfirised byca 28 adgardose gel relestrophotesis using the TAE

buffer, it was subglonedic ration of 10" M, 107%-° M or 107° M, and cultured

15 under the condition of 5% C0; at 37 °C for 24 hours or 48
hours. For each experiment group, cells treated in 5

dishes were scraped from the substrate after a certain

period, and tetal RNA was extracted and collected using

ISOGEN (Nippon Gene, Cat. No. 317-02503) according to the
20 method described in the protocol.

A probe for detecting the NEFA gene was prepared
using a 565 bp DNA fragment set forth in SEQ ID NO: 21 by
labelling with in vitro transcription using a S$SP6
polymerase. Using a plasmid extracted from the mouse

25 brain cDNA library (Invitrogen Corp., Cat. No. 10655-25)
as the template and the following primers at a
concentration of 0.2 pM, amplified DNA was prepared by 35
cycles of reaction comprising denafturation at 94°C for 1.5

minute, annealing at 58°C for one minute and amplification

30 at 72°C for 2 minutes (Takara Bio Inc., Takara Ex Tag™
polymerase, Cat. No. RRO0DIA 2.5U was used).
PCR primers for preparing the NEFA probe:
Forward primer: 5~CCRAGTGGAARATGCAAGGAT-3 (SEQ ID NO:
22)
35 Reverse primer: 5-TCTTTGCTTCCGGGATGATTA-3 (SEQ ID
NO: 23)



into the pGEM(R)-T Easy vector using the pGEM R~-T Easy 5 Vector System | (Promega
Corp., Cat. No. A1360) according to the attached protocol, and introduced into the E. coli
DHSa to form colonies on an agar medium prepared with the LB medium containing 50 g/m1
ampicillin. Several colonies obtained were each pickegl up, and the E. coli 10 was cultured
overnight in 10 ml of the LB medium containing 50 g/ml ampicillin. From the cells, plasmid

was prepared using theQIAGENs QlAprep (R} Spia Miniprep; kit aggording;ta-the attached
protocol. A reactant for nucleotide se uen%% %nalg/s'bsj Wgsaprregared Psing the T7 15 primer

(Promega Corp., (é)aﬁéf\fb‘cf%g&flfgfl le? pVimerjPro%eaaecgﬁp., Cat. No. Q5011) and
the BigDye Termint6i- Cyele SegienGrgF S Ready Resctiof kit [CHE NG 4S632499) of
Applied Biosystems:acaording ®vtfie-attached-protacol,: sindsits nucledtitld’ seqtienge was

analyzed ysing the.AB1,337, 20 QNA sequencerdPsrkin-ElmenA clongdthat has-a segyence
corresponding to the predicted sequence and in which.the 5'-end of the amplified i

NEFA-derived ge%% Tjgéeésa %3 %eéo?ﬁg%?cs?éé o?l%ﬁejv%%fgrdvl\llgguméa?éoa E o%emforc?)%taining
a plasmid for prepafifg the robe cTherclone @5 abtained wasitultursdbveasight iitati® mL of

the LB medium contgining »0-g/m1 ampicilin, aad.a plasmid.was prepared.ram the cells
using the QIAGEN'%PIasmid J]:\)/Iini, kitcﬁcvggrdinegﬁg%the. attached protocﬁoéﬁ'cle'hﬁ prep :[ed
p

. an 5 O Slrne re < 11 arll . .
plasmid was clea¥@d With 2 restction enzyme col,péﬁ eXtracted wit enol, purified with

phenol/CIAA extrEdicr itk aflePBredipitaiing Wit efartdl, ithfasHi886/ed at 1 ug/mlin a
ribonuclease-free-TErhuffen(l 0 oni Fris-Hisdi imMEDTA-pi 8103 tequrepare sstemplate

plasmid DNA for preparing the pr labell 135 € Was,prepar, - of the
template pIasmidQD%IpE) us%r%ér%go?r}%gé?s%%%o%?c%%ﬁ?)%sﬁgén%g%&%%%%d&{%%} 32

. - 99 -
PJUTP (Amershaf BiGSGi8AEEE T S Catend” FBU6T CimM, 16 MERM1)"4Ad 20U of
RNA synthase SP&¢¢entained sintherkit) accordingsto’fie pistoeskattachad t6theT”

i5 primer {(Promega Corp., Cat. No. (5021} or the SP6 primer
(Promega Corp., Cat. No. 5011} and the Bigbye Terminator
Cycle Sequencing FS Ready Reaction kit (Cat. No. 4303149)
cf Applied Bicsystems according to the attached protocol,
and its nucleotide sequence was analyzed using the ABI337

20 DNA Seguencer {Perkin-Elmer;. A clone that has a
sequence corregsponding to the predicted sequence and in
which the 5'-end of the amplified NEFA-derived gene faces
the T7 promeoter side of the vector was made a clene for
obtaining a plasmid for preparing the probe. The clone

25 cbtained was cultured overnight in a 10 ml of the LB
medium containing 50 pg/ml ampicillin, and a plasmid was
prepared from the cells using the QIAGEN's Plasmid Mini
kit according to the attached protoceol. The prepared
plasmid was cleaved with a restriction enzyme Ncol,

30 extracted with phencl, purified with phenol/CIRAA
extraction, and after precipitating with ethanol, it was
dissolved at 1 ug/ml in a ribonuclease-free TE buffer (10
mM Tris-HC1, 1 mM EDTA, pH 8.0) to prepare a template
plasmid DNA for preparing the probe. A labelled RNA

35 probe was prepared from 1 ug of the template plasmid DNA

using Promega's Riboprobe™ System-SP6 with 2.5 uM {o-



kit. 5 For electrophoresis for Northern blotting, total RNA obtained from each cell was
subjected to electrophoresis using a 1.2% agarose gel prepared in a MOPS buffer (20 mM
3-(N-morpholino)-propanesulfonic acid, 5 mM sodium acetate, 0.5 mM EDTA) containing 0.66
M deoionized 10 formaldehyde at 100 V for 2 hoursg4Jsing a 10-fold concentration of SSC
(150 mM NacCl, 15 mM sodium acetate), RNA was transferred from the gel after

electrophoresis te= pylgn memiipne (Rerkin Elmer Ing, Gene Scigen Rls(E) Hybridization

Transfer Membrane). To the transferred 15 membrane, RNA was'immobilized by ‘UV using

Stratagene's Stratelifiker JPhBHHHE yloRnelbrandasSsisiees & brérybigizaton in a
prehybridization solution (8125 M:dNaCH 20 MM This-HEC4d T pet7.5 125 chWHEDT Ah2% SDS,
0.5% bovine serumalbumin, 0.5% polyvinyl pyrrolidone, 0.5% 20 Ficoll, 50% deionized

formamide) at 43C for 3.hours,.and. to.hybridization in a hybridization solution (0.25 M NaCl,
20 mM Tris-HC1, EH 7.5, 2.5 MM EBT%%/%%éD%?%.g% tboe\}"?ﬁegs%?ﬁr%gﬁ)’urﬁiél?%S%A

polyvinyl pyrrolidBRE>OEY ETHH, 5895 defdnizéaToriafides 1096 des@ran saitars) s
containing 1,000:000 ¢pm/mi 2% the tabselledsRNA probecat  43Ceovérhights After ridsingthe
nylon membrane:after-twybgigization with aoame-daldreaneentration of S8Git; was washed twice

under a stingentcoacian of Q2;9ld, GencenyRen.of SSE somainig. 0,19 SDS at 60C for

30 30 mjnutes. The rrltglon membrane after Washin% was expose t to an X-ray film

" overni
(Kodak, XAR filmh A TR& prasenceof an intehSiyind'Strsen (Eroiek, iidgﬁmﬁﬁbd Plus), and the
labelled RNA probe et hybkithzedwasS detéctedridsiaResultS Tite sestiltof Northém blotting
analysis of the - 80 indsictioareftheNEFArgene withéroglifazane: (EGZx)ipna -eell fineds

shown in Fig. 1. Lapes ds4 feprasent resultsifor the human medulloblastama cll. line HTB185
cells that are eXR‘Y?%JS:’IlePZIaD@}R% %rnaenssef]égq\?eﬁgpé)r% )the To the transferred
i5 membrane, RNA was immobilized by UV using Stratagene's
Stratalinker. Then, the nylon membrane was subiected to
prehybridization in a prehybridization sclution (0.25 M
NaCi, 20 mM Tris-HCLl, pH 7.5, 2.5 mM EDTA, 1% 3DS, {.5%
bovine serum albumin, 0.5% polyvinyl pyrrolidone, 0.5%
20 Ficoll, 50% deionized formamide) at 43°C for 3 hours, and
to hybridization in a hybridization sclution (8.25 M
NaCl, 20 mM Tris-HCL, pH 7.5, 2.5 mM EDTA, 1% SDS, 0.5%
bovine serum albumin, 0.5% polyvinyl pyrrolidone, 0.5%
Ficell, 50% deionized formamide, 10% dextran sulfate)

25 containing 1,000,000 cpm/ml of the labelled RNA probe at

43°C overnight. After rinsing the nylon membrane after
hybridization with a two-fold concentration of SSC, it
was washed twice under a stringent conditicn of 0.2-fold
concentration of S3C contalining 0.1% 3SDS at 60°C for 30
30 minutes. The nylon membrane after washing was exposed
overnight to an X-ray film (Kodak, ¥AR film) in the
presence of an intensifying screen (Cronex, Lightining
Plus}, and.the labelled RNA probe that hybridized was
detected,
35 <Result>
The result of Northern blotting analysis of the



5 detection of the NEFA gene expression with the RNA of cells cultured (24 hours and 48
hours, respectively) without the TGZ stimulation of the HTB185 cells, while lanes 2 and 4
show the detection of the NEFA gene expression with the RNA of cells stimulated 10-4 M 10
troglitazone for 24 and 48 hours, respectively. As-a result, only a slight expression of the
NEFA gene was noted in the cells not stimulated with TGZ (lanes 1 and 3), whereas marked

induction was notegin the cells stimulaied with TG4 for 48 hiours {lane4), kanes 3 and 6 15 in

the Figure represent hg result obtz%lned with SQ-5 that js express'ngﬁsPPARgl.rl ane 5 shows

the detection of the 8eﬁse ésxﬁjr%%silonn Wit ’th%'R ¢ of ?nelé “Eelfs” Clitured without

TGZ stimulation, ¥ilelane’® shbhes tHedetaeion of the NPFA gend expréssidAfith the RNA

of 20 cells stimulateth 10 -4 M TGZ fek24-hours; Asra resulty anlow level of expressiomwas
noted in the cells nat stimulated with (lane 5), whereas marke inchti Rz?f xpression
of the NEFA gengr?e v%géc %15?end ?nptr\%%geﬁ?%irﬁﬁﬁeg With 767 for 24 hours (Fane 8%

Furthermore, 25 fesS7 204 ERS 1\ rebrasBntretits’for the mous SRRAIHEBbIast cell line
(precursor adipose. telbline) 18T344 eelisithat @rerexpressngPPARyY dedie 7 sfidws the
detection of the NEEA-gene expression with the RNA ofther 373=Lhgells cultred without TGZ

stimulation, while_30 lanes 8:10, show the dgtection gfithe NERA,gene pxprassjon with the
RNA of the 3T3-LI cells stimulated with 10-5 M, 104.5 M and 10_4 M of TGZ, respectively, for

48 hours:As a réSAIEd £BASHerabRe adtit of Expression sFRe NEEA gend'iva noted
even in the absenes of TG2Zstimuatidn B (lare 7 sandsinlar exprésdionsnsas witained when

stimulated with 19@5%tqﬂ0t41_&/| OET. ﬁzn@aiaaiﬁﬁgztthaiecﬂ%ﬂhe@dﬁf&gaae is heiag
constantly expressed irrespegtive. of the stimulation of EPARy. Working Example 3 _
Preparation of antibody,against NEFA and the 5 demonstration of expression i the rat brain

15 in the Figure represent the result obtained with 30-5

that is expressing PPARy. Lane 5 shows the detection of
the NEFA gene expression with the RNA of the 80-5 cells
cultured without TGZ stimulation, while lane 6 shows the
detection of the NEFA gene expression with the RNA of

20 cells stimulated 107% M TGZ for 24 hours. As a result, a
low level of expression was noted in the cells not
stimulated with TGZ {(lane 5), whereas marked induction of
expression of the NEFA gene was noted in the cells
stimulated with TGZ for 24 hours (lane &}. Fuarthermore,

25 lanes 7-10 in Fig. 1 represent results for the mouse
fetal fibroblast cell line (precursor adipose cell line)
3T3-L1 cells that are expressing PPARy. Lane 7 shows the
detection of the NEFA gene expression with the RNA of the
3T3-L1 cells cultured without TGZ stimulation, while

3G lanes 8~10 show the detection of the NEFA gene expression
with the RNA of the 3T3-L1 cells stimulated with 107° M,
107%° M and 107" M of TGZ, respectively, for 48 hours. As
a result, a considerable amount of expression of the NEFA
gene was noted even in the absence of TGZ stimulation

35 (lane 7), and similar expressicn was obtained when

stimulated with 10 M to 107" M of TGZ, indicating that



The secretary protein expressed in the adipose cells is also expressed in the brain, and thus
has been proposed as the Brain-Adipose Axis that is likely to have an effect of controlling
food intake (Masatomo Mori: 10 Adipose Research (Shibou Kenkyu), 2004, Vol. 10, pp. 117-
119, Shimizu H. and Mori M.: Nutritional Nuerosci 8:7-20, 2005). Thus, an antibody against
NEFA that is expressed in the adipose cells and 1 the“Brain tumor cells to investigate the
localized expression of NEFA in the 15 hypothalamus. For the preparation of the antibody
against NEFA, atBgnifetieé pestriel (SEEL T NOR 34 28(Ath ¥R B AT R K FSPREWATEh Cys
was attached to the Gsterainalaf:a i3gqdenee figm His at position 141 to Ser at position 152

20 of the amino acid sgﬂ?uqknce (%E‘%?lﬁ’g%l% 8) of the rat precursor NEFA polypeptide (said

peptide is hereinafter re_é:rré“ﬂ%o as P peptide) was used as the antigen. NAP peptide:

N-HisLeuAsnHisGInAsRPFEASFERABHEEIGSErEYSE ASEGID NBF2H2584id synthetic NAP
peptide was conjiigated ta keyhole firpetrhemooyainin theHyasikg #ia Imject(R) Maleimide

Activated Mariculture kgyholg Linapst HerpgeyaningiRiesce ding, acgerdinglodbe attached
protocol. 0.2 mg of tg spe%tri;d% ggg%igegnwgﬁeusgpaf% onaeniénw@éz%g%n per 30 rabbit. For
immunization, 0.58 Aréfthe Eonjugate solution (conjugate concentration: ki mg/ml) and an

equal amount oPE@RARES cBmpléte BdpiamM M-875Re Nk Piire EnkhificaY - Bifcd® tat. No.
528-00031) weremixédeartd 50 teathodasngtrddermally ifjectétk:ar8aifferért places 35 on

the shaved backzefiNew<Zealand \Mhitestahbits (psreRased from Jmas Expesimental Animal
Testing Site). Sinilar igaynization was neslormed futherd fines eyeRc 102 pug wigeks.

One week after the last iImmunization, part of the blood was collected, and antibody titér in the

serum was confrfifed by tHE ST nEthodEMpRENG Hre NiMobied Seftids ToRfitgate. On
the next day, thel® abirpaiivers sacrifitedaocotizet whole biooeFremm theto

investigate the localized expression of NEFA in the

15 hypothalamus.

For the preparation of the antibody against NEFA, a
synthetic peptide (SEQ ID NG: 24: synthesized at ATP
K.K.) in which Cys was attached to the C-terminal of a
sequence from Hisg at position 141 to Ser at position 152

20 of the amino acid sequence (SEQ ID NO: 8) of the rat
precursor NEFA polypeptide {(said peptide is hereinafter
referred to as the NAP peptide) was used as the antigen.
NAP peptide: N-HisLeuAsnHisGlnAsnProAspThrPheGluSerCys-C
{SEQ ID NO: 24).

25 Said synthetic NAP peptide was coniugated to kevhole
limpet hemocyanin (KLH) using the Imject™ Maleimide
Activated Mariculture Kevhole Limpet Hemocyanin of Pierce
Inc. according to the attached protocol. 0.2 mg of the
peptide obtained was used for one immunization per

30 rabbit. For immunization, 0.25 ml cf the conjugate
solution (conjugate concentration: 1 mg/ml) and an equal
amount of Freund's complete adjuvant H-37 Ra (Wakoc Purs
Chemical - Difce, Cat. No. 528-00031) were mixed, and 5§
pul each was intradermally injected at 8 different places

35 on the shaved back of New Zealand White rabbits
{purchased from Imal Experimental Animal Testing Site).

Similar immunization was performed further 4 times every



blood obtained, serum was prepared. From the serum rabbit IgG was purified using the DEAE
Sepharose FF (Amersham Biosciences Inc., Cat. No. 17-0709-10) according to a standard
method. The purified rabbit IgG 10 was affinity-purified using a peptide-immobilized column

that was prepared from 1 mg of the NAP peptide_ugltrd%the SulfoLink kit (Pierce Inc., Cat. No.
44895), according to the protocol attached to the kit. Using the obtained antibody (anti-NAP

polyclonal 15 antibody) against the NAP peptide, the expression of the NEFA polypeptide in
the rat brain was4Raj26§ by WEEelt Bobing Profsin‘édracEHomaneaR bramiwas?

prepared by hornlogehizing the hiypottialanegs (B7Zd)aof-d webk-did 20 Wistah eatsg(Nippan

Charles River) in;5 dnkefitherextrastionHeufferi(Sf) mi Hdais-EishpHEH, 420 mM NaCl, 5 mM
EDTA, 1% Noni 2:40) r in_lysate. ined s, mixed with an equal amount of
the Laemmli sar%%%gp%t?%é}%éiosé%?#\%,égléigl%a# %él-c\)%%?s@cb%iainﬁna%% (g%eS

mercaptothanof Tor’Sp&-psfacRramide Jof HiRchiBphdfssiEhBBSPREE) afd Aatdd to
100C for 5 mindtéscandtteri cedirifagedrinwe microtentdflige ran drdinaprtemperature at

15,000 rpm for 1éminuesdo calleghihersupernatany. 20:0lofthessuperpatant:was 30

electrophoresed gp.a palyacrylanide gel (Bio:Rad Ipg,, Ready;gel10:209%, Cat. No.
161-J390V) using the Tris- glycine/SDS buffer (25 mM Tris, 192 mM glycine, 0.1% SDS, pH

2; g .
8.3) at 100V for 116U aRE thentrarisrart ids Fitdeelbitsetembiihe s merfibrane
was bloéRed in 3% 35 §éltini TBS atiroord tembegatureddpt 1dsodrnepiiwashedcthreentimes in
TBS-0.05% Twegh=anceace s J:B8dltfvas - 103q then alewedbtpeactayersipht atkeom

temperature in a,196 gelafin/TBS selution.cantaining 1. g/mbof agliddAP polyclonal antibody.
On the next day, it was w. sheg three tlle$Siilg TtE(jS- .O%% Tween and once in TBS, and then
yclona

5 was reacted W)Ict “arfti-rabbit. g(‘zl g%aa? peb an |Jbody-peroxidase conjugate (Cappel Inc.,
Cat. No. Using the obtained antibody [anti-~NAP polyclonal

15 antibody) against the NAP peptide, the expression of the
NEFA polypeptide in the rat brain was analyzed by Western
blotting.

Protein extracts from the rat brain was prepared by
homogenizing the hypothalamus (1.7 g) of 8 week-o0ld

20 Wistar rats (Nippan Charles River) in 5 ml of the
extraction buffer (50 mM Tris-HCl, pH8.0, 150 mM NaCl, 5
mM EDTA, 1% Nonidet P-40). The rat brain lysate obtained
was mixed with an equal amount of the Laemmli sample
buffer (Bio-Rad Inc., Cat. No. 161-0737) containing 5% B-

25 mercaptoethancl for SDS-polyacrylamide gel
electropheoresis (SDS-PAGE) and heated to 100°C for 5
minutes, and then centrifuged in a microcentrifuge at an
ordinary temperature at 15,000 rpm for 10 minutes o
coliect the supernatant. 20 ul of the supernatant was

30 electrophoresed on & polyacrylamide gel (Bio-Rad Inc.,
Ready gel 10-20%, Cat. No. 161-J38%0V} using the Tris-
glycine/SDS buffer (25 mM Tris, 192 mM glycine, 0.1% SDs,
pH 8.3) at 100V for 1 hour, and then transferred toc a
nitrocellulecse membrane. The membrane was tlocked in 3%

35 gelatin/TBS at room temperature for 1 hour, and washed

three times in TBS~0.05% Tween and once in TBS. It was



674371) diluted to about 1 g/ml in 1% gelatin/TBS solution at room temperature for 1 hour. It
was then washed for three times in TBS-0.05% Tween and twice in 10 TBS, and was allowed
to develop color using the HRP color development kit (Bio-Rad Inc., Cat. No. 170-64631) at
room temperature for five minutes, and the bands wgge detected <Result> 15 Fig. 2 A shows
the schematic diagram of the structure of the NEFA polypeptide and the position of the
peptide, which was used for greparin%the antibodx on NEFA, and Fig. 2 B shows the result
of Western blotting ‘of ¥ é %"F fjelﬁ N fr%ﬁ%ﬁe?a? braatln‘% a20 %’fyac onal &ﬁifedy
prepared by imraéinizalien Wittt &Se MNAR tpeptidenhethel Westepg bidtting afiritheptdEein extracts
from the rat brawwmycm@i@@@fppdy@{e%eqeﬁgam,thgtl_\lleglg Peptide: a single band
was observed af a_molecular weight.af abaut 47.5 kd (Fig, 2 B), This evealed the
antibody against%ﬁl?éf‘?-‘r rgclc‘;ng“n“izég tﬁégfu I{I%%été}\FEEAaéﬁid ﬁ?agt“N EID—'A? %étiei%régex%ggésed in
the rat brain. WERRIngEBE4RpI 4 SRy o e kpressidiPeite it hestafif in the rat 30 brain
hypothalamus Irotdérctdvaigalyze the sexpressiogesite ¢CAERA idntie rat dbtaintwypothalamus

associated with the g?@éroggﬂ[&%qiirggkgb%%mfangiistqqpq@i% 2nalysis©f the sections of
the rat brain was carried out. Eight week- 35 old WisStar rats épurc ased from lélggon SLC)

were anesthetizBA a7 nttdp&RtSheaT R EERGH OF 46 gk °Bf pentobarBital&Sdium, and
then thoracotonspwhsd 104 perfeenéd e ijéet 58l of phySiotsgicarsaline (85% NacCl)
into thezheart, and sheaRB& £ordaming 4% parafetrnaldetiyde (20 mM phospate dudter, 150

mM NaCl, pH 72) wag,iniected and girculates! 4sing a 400 mk5 perigfatie Pimp 4@ perfusion

fix the brain. The brain, wass then extracted, and the porfion conalning the, ..

 detected
<Result>
15 Fig. 2 A shows the schematic diagram of the

structure of the NEFA polypeptide and the positicn of the
peptide, which was used for preparing the antibody, on
NEFA, and Fig. 2 B shows the result of Western blotting
of the protein extracts from the rat brain with a
20 pelyclonal antibody prepared by immunization with the NAP
peptide. In the Western blotting of the protein extracts
from the rat brain with a polyclenal antibedy prepared
against the NAP peptide, a single band was observed at a
molecular weight of about 47.5% kd (Fig. 2 B). This
25 revealed that the antibody against NAP recognizes the
full-length NEFA and that NEFA is being expressed in the
rat brain.
Working Example 4
Study on the expression site of nesfatin in the rat
30 brain hypothalamus

In order to analyze the expression site of NEFA in

Fty

he rat brain hypothalamus associated with the control o

h F

food intake, an immunohistochemical analysis of the

sections of the rat brain was carried out. Eighi week-
35 0ld Wistar rats (purchased from Nippon SLC) were

anesthetized by an intraperitoneal injection of 40 mg/kg

of pentobarbital sodium, and then thoracotomy was



hypothalamus was excised, and was fixed overnight at 4C in PBS containing 4%
paraformaldehyde. The fixed brain sample was immersed in PBS containing 10% sucrose for
4 10 hours, PBS containing 10% sucrose for 4 hours, and PBS containing 20% sucrose
overnight at 4C. Then the brain sample was immetsgd in an OCT compound and frozen in dry
ice-acetone to prepare the embedded block. From the block prepared, sections of 6 pm in
thickness were 15 %rﬁjparegl at -20C, us@%g cryostat %n% H\l n werelair- Cir.ied ona. ..

. . . . 0,85% .
silane-coated sligé ngcoa%%llaréjﬁr%pared y Matsunami “Pisstie Sections on the Slide

were treated withe8% hyéheterifeFssads forBnintBsPBAd tRERIwALNSEd 4ivice in PBS for 5
minutes. Furthemaaref the dissapr(:sdetions weredpbeked hytfeating 3ithnt 0% gbat pprmal
serum (Nichirei o)., a8. NQ; 426042) at reom-.temperatire-for 10spinytes, and then were
reacted tg 1 g/mleofiaS 0 clonal antg)o?e \Q/ggkigg I?{%mgllee a %inst ﬁh% I\L)A:F; eptide
diluted in"PBS cgnt%uning Bob Y5 BEA troomjtemperatubre for 1 our ( Bgroup After
washing the slidB3f PBS tHESHERE i redtded Witk B1é HrstGMie Shnplé Stam Rat MAX PO
(Nichirei Corp., Gabolios Ad4181)aand aftesdarea imes-washing inPES fond minutes per

each, color was gxgvgg%oecdo%iggn@ggsmp&ga?}g %%hy%glg?:,ggl'tionrggicjcgkrgg 83%93 Lat. No.

415172). The slide after color development was washed, inwater, and then stained with the

Meyer-Hematox§ i Vats Burd EHemTitald Coo LR EAE™N 893685) SHEEREE irf Watér,
dehydratéd in aleokgkand efearedtiainylage 1ad sHountsl 35:usingd alwen-aguéotiBSmounting

agent (Nichirei CQIR:Cat. nN02 44 5d4d) vith a-coverslip. Jhegbrain segtion.qa the+:105 slide
after mounting wasme{(Laem‘jgned with a miﬁrosco e. esult> Fig. 3 sI&o sa micrlo rgtgh (200 x
et

magnification) of Tistoimmunochermica sf'é}nlnrb \(I)V(I:'[ the anti- Igrbeptfa%zi%HSt sue

section at the hylfoti&ISHHFE EnHNBIRRE e rithiEIRPPrRoR Of the r&f$BrdiRe Specific
staining was seeflbcAremrsHateinueletsi NEANof 6 pm in thickness were

15 prepared at -20°C using a cryostat, and then were air-
dried on a silane-coated =slide (MAS coat slide prepared
by Matsunami). Tissue sections on the slide were treated
with 3% hydrogen peroxide for 5 minutes, and then washed
twice in PB3S for 5 minutes., Furthermore, the tissue

20 sections were blocked by treating with 10% goat normal
serum (Nichirei Corp., Cat. No. 426042) zat room
temperature for 10 minutes, and then were reacted to 1
pg/ml of a polyclonal antiboedy (Working Example 3)
against the NAP peptide diluted in PBS containing 0.5%

25 BSA at room temperature for 1 hour (&b group). After
washing the slide in PBS, the slide was reacted with the
Histofine Simple Stain Rat MAX PO (Nichirei Corp., Cat.
No, 414181), and after three times-washing in PBS for 5
minutes per each, color was developed using the Simple

30 Stain DAB sclution (Nichirei Corp., Cat. No. 415172).
The slide after color development was washed in water,
and then stained with the Meyer-Hematoxylin (Muto Pure
Chemicals Co., Ltd., Cat. No. 3000), washed in water,
dehydrated in alcchol and cleared in =zylene, and mounted

35 using a non-agqueous mounting agent (Nichirei Corp., Cat.

Neo. 415141} with a cover slip. The brain section on the



paraventricular nucleus, LH: lateral hypothalamic area, SON: supraoptic nucleus of the
hypothalamus in the 10 figure, indicating the expression of NEFA in these sites. From the
foregoing, it was demonstrated that the NEFA polypeptide is expressed in the rat
hypothalamus, specifically in the arcuate nucleus, %% paraventricular nucleus, the lateral
hypothalamic area and the supraoptic 15 nucleus. Since the expression of the NEFA

polypeptide encoded, by the NEFA gene was noted at sites associated with the control of food
intake in the hypd é%gnﬁtfjs)c,%%ﬂ‘ Oﬁﬁ%b@%tiﬁ@%:ﬁ HAHES nLsrdtid 25 WEGE Example 5

Preparation of recombifé@¥yestatin In order to confirm the properties of nesfatin expressed in

thenerve nucleus of the-hypothalamus assosiatgdwith foed intakeyxeeqmbinaptynesfatin was
25 prepared in E, coli, The recambinant matured mouse , nesfatin (SEQ IR NO: 26 was
10 ﬁ(rec“omfrallné\%t mouse GST-NEFA: SETFID NO:'25) in

purified b expre‘ssmgoémfﬂdélon profe?ﬁ i .
which glttathion&S: trahdTefaste@ S Prwals BEGna 8o Reimidarof R useimatured mouse
nesfatin (SEQ IDr80tNO: B, dadl treatingethe fuSicah protein svithrajproteage=cThedevel of

homology on thesamine A¢id, level of the rat nesfatin anduthemouse, nesfatin is as high as
96.5%. A gene for %égresg,iqgﬁcombinaft mous G?;FEIQIFF was_ pre ared using a plasmid

extracted from the mouse brain~ 35 cON ﬁll'bsréry :r1V|troger‘Fft or E.D, at No. -To655- 5) as the

template and ustgtheSBRRRIE S cRBEdBEI0RA(F-25 dVReide: ih'a B&Raturation
reactiori @t 94C fordusaminiute,i deltdwed By=five:pyelesiofreattidifFomprisings elenatartion at
94C for 0.5 minutecannealing 8¢ 0CHEr O©H MiBUR NG extansion wé ¥ 2G, forz minutes and
then 5 30 cycles _qf-. jon conprising. denaturatio 94C. far. [ annealing and
extension at 728%&)9?%%%3@%0 %?e%a%e% t (g gﬁpﬁiﬁédrﬁ%ﬁ t?gt}g%ﬁt;%%e%'g PfuTurbo(A)

polymerase Caﬁww%&% arcuate nucleus, the paraventricular
nucleus, the lateral hypothalamic areas and the supraocptic

15 nucleus,

Since the expression of the NEFA polypeptide encoded
by the NEFA gene was noted at sites associated with the
control of foecd intake in the hypothalamus, said
polypeptide was named nesfatin.

20 Working Example 5

Preparation of recombinant nesfatin

In order to confirm the properties of nesfatin
expressed in thenerve nucleus of the hypothalamus

" assoclated with food intake, recombinant nesfatin was

25 prepared in E. coli. The recombinant matured mouse
nesfatin (SEQ ID NO: 26) was purified by expressing a
fusion protein (reccombinant mouse GST-NEFA: SEQ ID NO:
25) in which giutathione S~transferase (GST) was bound to
the N-terminal of mouse matured mouse nesfatin (SEQ ID

20 NO: &), and treating the fusion protein with a protease.
The level of homology on the amino acid level of the rat
nesfatin and the mouse nesfatin is as high as 96.5%.

A gene for expressing recombinant mouse GST-NEFA was
prepared using a plasmid extracted from the mouse brain

35 cDNA library (Invitrogen Corp., Cat. No. 10655-25) as the

template and using the primers described beliow (0.25 uM



PCR primers for preparing recombinant matured mouse 10 NEFA cDNA Forward primer:
5-TTGGATCCGTTCCTATCGATGTGGACAAGAC-3 (SEQ ID NO: 27) Reverse primer: 5-
TTGCGGCCGCTTATGTGTGTGGCTCAAACTTCAG-3 (SEQ ID NO: 28) 15 The PCR product
obtained was purified by QIAGEN's MinElute PCR %Jgif[gation Kit, cleaved with restriction
enzymes BamHI and Notl, and an about 1.3 kb band was excised by a 2% agarose gel-TAE
electrophoresis and the DNA fragment was collected (QIAGEN's MinElute Gel 20 Extraction
Kit, Cat. No. 2868%as Usetl) dFha 34l PN A chragirentafas idfatée fo bGEMLIRE(+) vector
(Promega, 224X)1baibaddeer cleavediwihdesuiction eazyuesr Bamd! and Notl, which

was transformed d%)ngtggg ts&rgln QH;&&T%Q% .Béo Inc., Cat. No. 9057 an%évgﬁrﬁll%wed to

. Il minut anneall a OL. ..
25 form colonies on an agar medium comprising an LB medium ¢6n alnl%g ampicillin.

Several of the célohiesiobtzined werexieked ep, @hd T5¢ the plasmidpregaretifroiresach

clone thesnucleojigle . sequgnce was apalyzed usingn e/ M3 forward primer 30-(Pramega
Corp., Cat. No. %539 ), PUC/M13 reverse primer (Promega Corp., Cat. No. Q5401), two

kinds of primers ‘nis @1 B C THRATEAE CAG ARFELE3°3ET IDNO: B9 andhrses(s-
AGACTGATGGAT TISGADE-3: I8E @nipl N30 pifiths sequencaof shefmdused\fEFA gene,
and using the Bigbygntedninater35 Gysle seguencing ke Kegady Reaction kit (Cat. No. -
Clones that wert snov . have & PUSTeb 0 adEhos Sor anbin i L6 (B N: 11 by
the nuci€otide %n‘&%‘“&nalysis were cultured overnight in 10 ml of the LB medium
containing 50 ug/ml anicithy,cs andnsasmid WaS PEEParcd-FEAT HEAESIS BT tRC-QIAGEN'S
QlAprep(a) Spinddirgprep kit acgosding to the attached protocol. The plasmid was cleaved
with restriction enzym%@aﬁ@gllﬁpgnlggt_l, was electrophoresed on a 2% agarose TAE
TTGCGGCCGCTTATGTGTGTGGCTCARACTICAG-3 (SEQ ID NO: 28)

15 The PCR product cobtained was purified by QIAGEN'sg
MinElute PCR Purlfication Kit, cleaved with restriction
enzymes BamHI and NctI, and an abcout 1.3 kb band wasz
excised by a 2% agarose gel-~TAE electrophoresis and the
DNA fragment was collected (QIAGEN's MinElute Gel

20 Extraction Kit, Cat. No. 28604 was used). The 1.3 kb DNA
fragment was ligated to pGEM-11Zf{+) vector (Fromega,

P2411} that had been cleaved with resiricticon enzymes
BamMI and NotiI, which was transformed to E. coli strain
DHS5a (Takara Bio Inc., Cat. No, 8057) and was allowed to

25 form colonies on an agar medium comprising an LB medium
containing 50 pg/ml ampicillin.

Several of the colenies obtained were picked up, and
for the plasmid prepared from each clone the nuclectide
sequence was analyzed using pUC/ML3 forward primer

30 (Promega Corp., Cat. No. 05391), pUC/M13 reverse primer
{Promega Corp., Cat. No. 05401), two kinds of primers
mSQ1l (5-CCTGAACCACCAGARATCC-3: SEQ ID NO: 29) and mSQ2 (5-
AGACTGATGGATTGGACC-3: SEQ ID NO: 30) in the sequence of
the mouse NEFA gene, and using the BigDye Terminator

35 Cycle Seguencing F3 Ready Reaction kit (Cat. No. 4303148%)
of Applied Biosystems and the ARI337 type DNA Sequencer



10 gel, and the 1.2 kb band was excised to collect DNA. The collected DNA fragments were
ligated to the pGEX-4T-1 vector (Amersham Biosciences Inc., Cat. No. 27-4580-01) that had
been cleaved with restriction enzymes BamHI and Notl, and which was transformed to E. coli
strain BL21 15 (Amersham Biosciences Inc., Cat. Ng¢;27-1542-01) using the Gene Pulser
Xcell electroporation system (Bio-Rad Inc., Cat. No. 165-2660J1) so as to allow colonies to be
formed on an agar medium, prepared with the edium containi Q ug/ml ampicillin.
Recombinant E.%Eﬁlr %—E)n%é%%%?by tr}g%gﬂ?r?nlgt%oarr?wg%rgor? irmed J?ogrt aevgreasenccf or

absence of an ifS&E By PCR (FSAY ThE HSEXS SBRYTERBIN PRRkTerEhd the pBEX3tRe
Sequencing Primerl(#meérshass Biescienges 1ge Cate No. 2i-141600 baadn27h1411-01), and

the insertion of the NEFAgene was ga.canfirmed by PCR uging he PCR primer set for

preparing the NEFA probe used in working Example 2. Clones for which the matured NEFA

cDNA was confifi8dRo B iRt Stetf TRE TRE pCER-4T21 G8Lto Were*dséd%o express the
recombinant moREaAEE TsNEHR pestEin. Sthie clndswere B0 caltmetidvermight-ae37C with 10
ml of a LB medidmt £entainiign1004m9/ml ampicillin, and 5 ml of it was added to 500 ml of a

L8 medlum containing:100 gUohaampiglin, A0 el ypec by shaking 637G unibe

absorbance at a_ wavelength of 600 nm became 0.6 (some of the bagteria 35 were sampled

out: Preinduced Batter&Y T e metfidim® 1ad 2888TES O RT-G-B-thidgaia&s-gyranoside
(IPTG: 108 Gibes BREN® &fmal ednsenkration'tisl AiviaAd Was ittt eutilfed BYr§haking
at 37C for 3 hours.1Alter: ctiltomings themedisnyeoatainmng-the cellxwereceznrifuged at 5,0009

at 4C for 15 minytes. tg-coliect the 3 celis whichhwere suspenged in25 myl.of RBSgThe
suspension wastf 0 eqﬁgtd- OC for bogt gi hwoiucr angl t@encg{awed azwckl%aet 37#, agg the
S.

cells were subjected to Sonication” o‘?%(?secongs& Ve times to afér%nﬁ e cells, ft'Was

followed by centifitdatici 4t TH060g af 1615 385intRed to TollécEiHe stip&fiatant (the

15 (Amersham Riosciences Inc., Cat. No. 27-1542-01) using
the Gene Pulser Xcell electroporation system {(Bio-Rad
Inc., Cat. No. 165-2660J1) so as to allow colonlies fo be
formed on an agar medium prepared with the LB medium
containing 50 pg/ml ampicillin. Recombinant E. coli

20 cbtained by transformation was confirmed for the presencs
or absence of an insert by PCR using the pGEXS’
Seguencing Primer and the pGEX3' Sequencing Primer
{Amersham Biosciences Inc., Cat. No. 27-1410-01 and 27-
1411-01), and the insertion of the NEFA gene was

25 confirmed by PCR using the PCR primer set for preparing
the NEFA probe used in Working Example 2. Clcnes for
which the matured NEFA cDNA was confirmed to be
integrated intc the pGEX-4T-1 vector were used to express
the recombinant mouse GS8T-NEFA protein. The clones were

30 cultured overnight at 37°C with 10 ml of a2 LB medium
containing 100 pg/ml ampicillin, and 5 ml of it was added
to 500 ml of a LB medium containing 100 pg/ml ampicillin

and cultured by shaking at 37°C until the absorbance at a
wavelength of 600 nm became 0.6 (some cf the bacteria

35 were sampled out: Preinduced bacteria). To the medium

was added isopropyl-P-D-thiogalacto-pyranoside (IPTG:



precipitated fraction was sampled out: Post-sonicated pellet). The supernatant was applied to
a 5 ml-scale GSTrapFF column (Amersham Biosciences Inc., Cat. No. 17-5131-01) 15
equilibrated with PBS using the AKTA-FPLC liquid chromatography system (Amersham
Biosciences Inc.), and then the column was wash ith 50 ml of PBS (flow rate: 1 ml/min).
Then the elution buffer (10 mM reduced glutathione, 0.4 M Tris-HC1, pH 8.0, 0.2 M NacCl) was
run 20 at a flow r. tg og; 1 mllgﬂgl otoaccgl,ect ml fractions, and fr ciions containing protein as

Vv

d Rihth ST AT WRTE dflebtd (th8tadtioh having the

determined by absor Ance” at
highest absorbafice at 280awht PurificdyGSTa NEREAY L A3p6ttidiv of @achuwfihe RPretrcubation

bacteria 25 fractiom the Bost-sonicated:pellet draction, apd the Rurified, GST-NEFA fraction
was dissolved in the Laemmli sample buffer (Bio-Rad Inc,, Cat. No. 161-0737)_containing 5%

(&3

3-mercaptoethaféi treatetf 5E180Cfot B ihutés: and centrifdgett ¥ a Rictofulgeeat 1800
rpm for 30 5 mineds-fo obtaina sepermtantwisichiwas SubjectédBSa pdljacrylamide gel

electrophoresis (Bjg:Rad Ing:, Ready- 9al10520% EatNo. 161139013109 Ysfar 1 hour
using a Tris-glycine/SDS buffer and then stained in a Coomassie brilliant blue stain (Bio-Rad
Inc., Bio-Safe CBBRESSE0S €LY, Rb. 161207885 E6FnfotbF tHe Furitd 6SENERA
fraction, reduced ghutaticee was réifioveddroin thefSamaplel€9 asingiliguidchrbmatography

with the HITrap Besaking celurap (Amershaim Bjoseiencesdpss Ll No.1k/-1408-Q1)

equilibr%ad With4E,’ S anc%[.pe sarqvple was agﬂ%d g%%{g to a 5 ml-scale GSTrapFF column

equilibrated with'P §%A ter The Column was washed With 25 FAIGFPBS at-4flow rate of 1

ml/min, 15 ml ofRkE prBeaseRattivRtE el #50 TANPTHE-I9CYL; pRPAL-$50ARERACI, 1 mM
EDTA, 1 mM DEBlivas)run-into the column, and 4.6 ml of the protease reaction buffer

containing 20 U/ml thrembin;(Mnersham:1Q Blogeisnees 186, £af. Na. 275984601 was
applied to the  coluyan, When the entite, volume entered the colum, the, ,_<131-01)

15 equilibrated with PBS using the AKTA-FPLC liguid
chromatography system (Amersham Biosciences Inc.), and
then the column was washed with 50 ml of PBS (flow rate:
1 ml/min). Then the elution buffer {10 mM reduced
glutathione, 0.4 M Tris-HCl, pH 8.0, 0.2 M NaCl) was run

20 at a flow rate of 1 ml/min to collect 1 ml fractions, and
fractions containing protein as determined by absorbance
at a wavelength of 280 nm were collected (the fraction
having the highest absorbance at 280 nm: Purified GST~
NEFA}. A portion of each of the Preincubation bacteria

25 fraction, the Post~sonicated pellet fraction, and the
Purified GST-NEFA fraction was dissolved in the Laemmli
sample buffer (Bic-Rad Inc., Cat. No. 161-0737)
containing 5% P-mercaptoethanol, treated at 100°C for 5
minutes, and centrifuged in a microfuge at 15,000 rpm for

30 5 minutes to obtain a supernatant, which was subjected to
a polyacrylamide gel electrophoresis (Bio-Rad Inc., Ready
gel 10-20%, Cat. No. 1861-J350V}) at 100 V for 1 hour using
a Tris-glycine/SDS buffer and then stained in a Cocmassie
brilliant blue stain (Bio-Rad Inc., Bio-Safe CRB G-250,

35 Cat. No. 161-0786)., For most of the Purifisd GST-NEFA

fraction, reduced glutathione was removed from the sample



pump of the liquid chromatography was stopped, and reaction with protease was carried out
at room temperature (22C) overnight. On the next day, 15 ml of 15 PBS was run through the
column at a flow rate of 1 ml/min to collect fractions, and the fractions collected were run
through the HiTrap Benzamidine FF column (Amersham Biosciences Inc., Cat. No.
17-5143-02) to obtain a fraction in which thrombin was removed (Prepurified 20 sample). The.
fraction was fractionated by chromatography with an anion exchange resin to purify the

recombinant ma&tBret Mot REEE POl RERiRs YTiE Breplififidd SxrRple= 28 Wi fas diluted
5-fold with the BatfeEAn(20Amat bisTBY ok iG:Bces] MNaCIC 8198 HAP'S), 4ir-applied to

the 25 HiTrap deﬁlaispﬂﬁﬁaﬂéan%sham@psamcgﬁdngan@ab N@:s 14p1133-9013 gguilibrated
with the Buffer %gn% tge,glwgg ed with | tgﬁf%uggq Aat %fl\g gaog‘ 1 mmlérmp Gl fractions
S Lﬂe t

were collected: Washed sample). The wa column wa using the Buffer A and the

Buffer B 20 30 A Bfs-THE, 5PI X 1‘1@%&’@?}5}3?0/‘“’@%!5%)% Plinédr cBhcéntrafitn
gradient of 0-508/0emiriutésof théBufiér iBLari fldw ratectBe Semigaint tithisutiier 0.5 ml

fractions were coliectesh, and fragtiopsceomtajning cpreteinkas determingsirhy absarbange at a
wavelength of 35 280 nm vxgrteocggll%ctggl@ng{lflegﬁampée)mﬁ Bgrt@l@o each of the samples

(Prepurified sample, Washed samr?e Purified sam %{ obtained in thls gunflcatlon process -

110 was taken, i haS iRBH i SEGOAr AR otint of THe “PASRIMR s&iT5E TiRfer
containiHg) 5% (Z-htcTeapisedRanbr foll6wed Biphedting t 9-00C foes rﬁ@ﬁ&é§daﬁ”d>tﬁél¢ was
subjected to Westarnrh{ottinigﬁera manrersimilardodhat briescstbechin \Atarking, Example 3.

The fraction wa yzed againstpBS 10,9btain apurlied matuzed mause ;NEFA polypeptide.
<Result> A of é%?ﬁghows a glamed image o of SDS-PA eI:E of a 1 sam le obtained by

expressing the EFA flision %roteln in réCombinant C(IJJII an pur ing the GST-NEFA
fusion temperature (22°C) overnight. On the next day, 15 ml of

15 PBS was run through the column at a flow rate of I ml/min
to colliect fractions, and the fractions collected were
run through the HiTrap Benzamidine FP column (Amersham
Biosciences Inc., Cat. No. 17-5143-02) to obtain a
fraction in which thrombin was removed (Prepurified

20 sample). The fraction was fracticnated by chromatography
with an anion exchange resin to purify the recombinant
matured mouse NEFA polypeptide. The Prepurified sample
(20 ml) was diiuted 5-fold with the Buffer A (20 mM bis-
Tris, pH 6.5, 0.1 M NaCl, C.i% CHAPS), and applied to the

25 HiTrap Q HP column {Amersham Blosciences Inc., Cat. No.
17-~1153-01) equilibrated with the Buffer A, and then
washed with the Buffer A at a flow rate of 1 ml/min (i ml
fractions were collected: Washed sample). The washed
column was eluted using the Buffer A and the Buffer B (20

30 mM bis-Tris, pH 6.5, 1M NaCl, 0.1% CHAPS) in a linear
concentration gradient of 0-50%/60 minutes of the Buffer
B at a flow rate of 0.5 ml/min. At this tims, 0.5 ml
fractions were collected, and fractions containing
protein as determined by absorbance at a wavelength of

35 280 nm were collected (Purified sample). & portion of
each of the samples (Prepurified sample, Washed sample,

Purified sample} obtained in this purification process



protein with the GSTrapFF column. B shows the result of Western blotting using anti-NAP
polyclonal antibody of a sample obtained by excising the matured mouse NEFA 15
polypeptide from the GST-NEFA fusion protein with thrombin and purifying with the HiTrap Q
HP column. In A of Fig. 4, a marked increase in_the gyoduct with a molecular weight 65 kd
was noted in the Post-sonicated pellet wherein the cells were disrupted after the 20

expression induction g"'tﬁe'PT% Jn lane 3 I’.e|%§v% t(%}tlh(::'3 Preinc bated b%ctggagshaemple in lane

2. As the major 85 °k %roéﬁjct Was also noted in the fraction url_aflr%%u%ample purified with the
GSTrapFF columagitids sembastrafde thacheakebnthbihank rmersaSSENBRAusion 25

protein was exptessed,in thsyegombinant E. coliedn B, 0f £ig; 4, several handsawerg, goted in
the sample before purification (Prepurified slampl_,e in addition to the band, of the m: tured
mouse NEFA pdiypaptiae Kitha Trslettiar waight of 47 5°kd cieied with thfornbin ahd the
band of 30 the réesmbifeit rabuseGSTINERARISIoR protéif Witk @t fvdletatar weight of 65
kd. On the otherdhiand;dadheqPurifiedesample, ccmajar hapd with ecmedecitarwedghtsof 47.5
kd and a weake;pand yuth gdpelegular weight of 65 kd were noted, indicating that an almost
pure recombinant 35 matured mouse NEFA polypeptide was obtained. Working Example 6
Study on the effect of intiaventricular - 111 - administration of nesfatin on feeding behavior In
order to demonstrate the @ffetct f récéfbiifarit Hesiamtoblsingdn S &ddifg Heravior of
animals,@n expetimert wasarrddoutdrpriichiimanésthetiZzedrars Swedeivedrotein
i(ntra-ﬁere%rf]gverht!iNinﬁJ@é@%ErLﬂHgﬂ@td@.n Eﬁqih@n@i@;y%w% Rats @%@dz\t\i@@f\%%%aﬁats -
purchased from Nippan ,and t nimals were housed_under a cycle o ours of the
light period front6 %p.%.l to %lp%%%gﬁd%?fﬁ %%Erg %;Wen darl?%e?%%wf?or%% pr.r%?ltléL % glrﬁn the
next morning afH&f¢¢ BpEvasF ERew'NPRoAT IR EE R YRgonal antibody of a

sample obtained by excising the matured mouse NEFA

15 polypeptide from the GST-NEFA fusion protein with
thrombin and purifying with the HiTrap Q HP column. In A
of Fig. 4, a marked increase in the product with a
molecular weight 65 kd was noted in the Post-sonicated
pellet wherein the cells were disrupted after the

20 expression induction with IPTG in lane 3 relative to the
Preincubated bacteriaz sample in lane 2. BAs the major 65
kd product was alsc noted in the fraction (Purified
sample) purified with the GSTrapFF column, it was
demonstrated that the recombinant mouse GST-NEFA fusion

25 protein was expressed in the recombinant . coli. 1In B
of Fig. 4, several bands were noted in the sample before
purification (Prepurified sample} in addition to the band
of the matured mouse NEFA polypeptide with 2 melecularx
weight of 47.5 kd cleaved with thrombin and the band of

30 the recombinant mouse GST-NEFA fusion protein with a
molecular weight of €5 kd. On the other hand, in the
Purified sample, a major band with a molecular weight of
47.5 kd and a weaker band with a molecular weight of 65
kd were noted, indicating that an almost pure recombinant

35 matured mouse NEFA polypeptide was obtained.

Working Example 6

Study on the effect of intraventricular



kept at 22C, and housing was continued under a similar condition during the experiment. For
the experiment, among 8-9 week-old male Wistar rats, those individuals 15 weighing 200-250
g were used. For administration, 5 gl of saline (control) or recombinant nesfatin prepared in
Workig Example 5 dissolved to 0.2 pmol, 0.6 pmol nld 3.0 pmolin 5 pl of PBS was
administered per individual (N=5 for each group). The rats received intraperitoneal 20

administration o; ig ,mg/kgrbgt%qg weigh}1 OL Pentobarbitgé S _diun]nf r anesthesia. After the hair

£l :
was removed fr&f" the hsad, é’y WerHXet i a Drain Steréctaxic aa‘blp°arratus (David Kopf

Instruments, Model 962} apikthe SeaffrRaksineisel and =28eaieedlergimi® eanntla) was 25
implanted so asitegeach:thedhidnentdelex(z:5 e behind the bsegma, £:3mamsfroanthe

surface). One week atter implanting.the; guide.canaula, the, apimals.were ;subjected to the

experiment. After recover ng from the surgery, a 29G.cannula for, injection was inserted into
30 the gide caRia Uifbr G BRSHTETAT AA0 S 1 DHPBSOF Hhe RAT e nodSe nb&fatn
solution in PBS Wiis-@dvfinistéfdd at a rate of 1 I/second. After fixing the cannula as it was for
2-3 minutes after the administationethe Baanala wassextractetdaand theddb Rbipals were

returned to the ipgdpjdualcages QRenihes,and solaurs theeafier, jpg wvejghi of the food

112 was deterr%igegstoorgc%[e% t;ﬁ mourét ciff ogrlc%alée,awgicht was usread as an Bdex of
feeding behavior. Eofthe test o s@nﬁic%nli i efence, analysis of varfance was used.

<Resultf5 The HpidEntodt foerl ifitdle BEDLPRotF At tReMadiriniStrat®n G (PBStalone), 1,
4 and 20 pmol cforecombimant Hesfatimimtddhedhird viehtrickerisCyraphiCal? showmdin A of Fig.

5, the amount of foad ptakeeat 1:3 hoygs after aarainistration. is,argphically 19.5hown in B of

Fig. 5, and the amount of food Intake at 3- 6 hours after administration is graphically shown in

C of Fig. 5. Foralyof o £3%MF 3% Rot?8 4 t8Gtktion 0T the experiment,

among 8-9 week-o0ld male Wistar rats, those individuals
15 welghing 200-250 g were used. For administration, 5 ul
of saline {control) or recombinant nesfatin prepared in

Workig Example 5 dissclved to 0.2 pmol, 0.6 pmol and 3.0

pmol in 5 pl of PBS was administered per individual (N=5
for each group). The rats received intraperitoneal

20 administration of 40 mg/kg body weight of pentcbarbital
sodium for anesthesia. After the halr was removed from
the head, they were fixed in a brain stereotaxic
apparatus (David Xopf Instruments, Medel 962} and the
scalp was incised and a 23G needle (gulde cannula) was

25 implanted sc as to reach the third ventricle (2.5 mm
behind the bregma, 9.5 mm from the surface). Cne week
after implanting the guide cannula, the animals were
subiected to the experiment. After recovering from the
surgery, & 296G cannula for injection was inserted into

30 the guide cannula under no anesthesia, and 5 pl of PBS or
the matured mouse nesfatin solution in PBS was
administered at a rate of 1 ul/second. After fixing the
cannula as it was for 2-3 minutes after the
administration, the cannula was extracted, and the

35 animals were returned to the individual cages. One,

three, and six hours thereafter, the weight of the food



in the amount of food intake was noted in a dose dependent manner in the recombinant
nesfatin 15 administration group compared to the rats that only received saline. Specifically, in
the 20 pmol recombinant nesfatin-administration group, a significant activity of suppressing
food intake was noted in any of 0-1 hour/I-3 hours/3-6 hours (each P<0.01) as compared to 20
the control group. These data suggested that nesfatit’in"the brain has an effect of

suppressing feeding behavior. Workig Example 7 Study on the effect of intraventricular
administration of*&ti-AeSEHR /b Sy BRCRERING 25 FeRavictIniseR 16 tsonstratithe
effect of nesfatinmers thescbntrolof fooddntake, theeffect ioflmaiministratian: oftan astbody

against nesfatin xodhe.third -uentriguar.on fegding,.hehavior was,investigated, 30,1bg
antibody used was the anti-N P>peptide antibody (NAP IgG) prepared in Working Example 4,

and 5 | of antibody diluted in saline was administered to rats (dose 5 @). As the control, the
same amount and cond@ftrae ot 196 &SttrdfigEyepartiicts frohe wen3iwmEniZed rabbits 35
was administereddiRats sisedtiere Wistar raks (parehasedl from MNippon $kG), ard were
housed as in Warking-Example »6 -ABaNg 8: waeksold,male Yistar rats, those - 113
individuals weighig %%%g%%’g gﬁégnseiec d, f:l' ltim of%génianriﬁstr%tjco% as before
beginning the Iig%té‘?ariod when there is fitle fée ina ‘berfavior, and the method o
administration wh8 ‘Siffilaf fo t7at iIRETKiIRGEXarTHe &L 8tDakRhgthé eGP 023 ours, 3-6

hours, or(6-9 hogtsewfterthé imtfa-Telebroventdcilas agintinistration; dhe veighteofahe3powder

food was determinedukrer e tast aahsignificary idiferancer analysis of variance:was used.

e 0 e e o a0 o 96 e

in the amount’ of food intake was noted in a dose
dependent manner in the recombinant nesfatin

15 administration group compared to the rats that only
received saline. Specifically, in the 20 pmol
recombinant nesfatin-administration group, a significant
activity of suppressing food intake was noted in any of
0-1 hour/1-3 hours/3-6 hours (each P<0.0l) as compared to

20 the control group. These data suggested that nesfatin in
the brain has an effect of suppressing feeding behavior. l

Workig Example 7
Study on the effect of intraventricular
administration of anti-nesfatin antibody on feeding

25 behavior

In order to demonstrate the effect of nesfatin on
the control of food intake, the effect of administration
of an antibody against nesfatin into the third
ventricular on feeding behavior was investigated.

30 The antibody used was the anti-NAP peptide antibody
(NAP IgG) prepar@d in Working Example 4, and 5 pl of
antibody diluted in saline was administered to rats {(dose
5 pg). As the control, the same amount and concentration
of IgG (control IgG) purified from non-immunized rabbits

35 was administered. Rats used were Wistar rats (purchased
from Nippon SLC}, and were housed as in Working Example
4. Among 8~9% week-old male Wistar rats, those



hours after the administration is graphically shown in A of Fig. 6, the amount of food intake at
3-6 hours after 15 administration is graphically shown in B of Fig. 6, and the amount of food
intake at 6-12 hours after administration is graphically shown in C of Fig. 6. It was
demonstrated that in individuals that received the intra-celebroventricular administration of
anti-nesfatin 20 antibody, food intake during 0-3 hours (Fig. A of 6) and 3-6 hours (B of Fig. 6)
was promoted in a statistically significant manner (each P<0.001). The feeding amount of the
rat from the antiZeErEGA Dot iTist AloR Group fiGeastadissin 9 Bhrestdiiing 0-3
hours (A of Fig. 25 6)lmhaigboatiCtmes dosihygr3-6ohgurs) fegpédtevely giconeareddo that of
the control IgG-adinistratien groupt dudngdbeicerresperding, perieds: However singe the
period of &-9 houte:aedb.the dark,eriod ang.food, iiake was sared In the egnirol,

[ t diffe . Thus, as't

lgG-administaration 30 group, no significan rnce was note e -administration

of the anti-nesfatiaith Gy pRShdfEH Fooll infak By Tats PwaSHemoREtratet fatihe anti-
nesfatin antibodySigpresses tie effeet of endoyendus] aestatin and that hesfatinhis involved

in feeding 35 behaviort Warking Exanple & Study0n the-exprassion offhe NEFAgene in the
rat - 114 hypothalamys,and the efiect of fagfing on the expressiop, An in sity hybridization was

carried out to determine the effect of fasting on changés in the expression of endlg’gerious
NEFA gene. 5 The pro&eﬁg&a?or in situ hybridization in the brain tissue was the plasmid for
preparihg the NEFA pfsbe thaswekaireparedaiveikingExanpie2ibsimy 1 g of said
plasmid cleaved: withrd sestriction enzysee Neal ands puwifiath a:PiG-labelled GRNA probe was
prepared by a 19-repctia ofihs %Rk@ﬁN&%aaﬁeﬂﬂ@ssw%ag&hgngwyg@%& (IG) RNA

abeling kit (Roghe Diagestos, K,y ot No, 1175075} The reaction wi he SPo-RNA

ly shown in A
of Fig. 6, the amount of food intake at 3-6 hours after

i5 administration is graphically shown in B of Fig. 6, and
the amount of fobd intake at 6-12 hours after
administration is graphically shown in C of Fig. 6. It
was demonstrated that in individuals that received the
intra-celebroventricular administration of anti-nesfatin

20 antibody, food intake during 0~3 hours (Fig. A of 6) and
3-& hours (B of Fig. 6} was promoted in a statistically
significant manner {each P<0.001)., The feeding amount of
the rat from the anti-nesfatin antibody-administration
group increased about 9 times during 0-3 hours (A of Fig.

25 t), and about 10 times during 3-6 hours, respectively,
compared to that of the contrel IgG-administration group
during the corresponding pericds. However, since the
period of 6-9 hours was in the dark period and food
intake was started in the control IgG—administaration

30 group, noc significant differnce was noted. Thus, as the
administration ¢f the anti-nesfatin antibody promoted
food intake by rats, it was demonstrated that the anti-
nesfatin antibody suppresses the effect of endogenous
nesfatin and that nesfatin is involved in feeding

35 behavior. '

Working Example 8
Study on the expression of the NEFA gene in the rat



transcriptase was carried out at 40C for 2 hours. After the reaction, 21 0of 0.2 M EDTA (pH 7.0)

was added to 20 15 | of the reaction mixture to stop the reaction. After 2.5 1 of 3M LiCl and 75

gl of ethanol cooled to -20'C were added thereto and mixed, it was allowed to stand at -20C

- overnight. On the next day, the reaction mixture _Wﬁfe_r_]trifuged in a microfuge at 4C and
15,000 rpm for 20 20 minutes and the supernatant was removed. After adding 50 | of 70%

ethanol to the precipitate and centrifuging again, the supernatant was removed and the

precipitate was D¥BA P& PreigRe & e BETCotrethed SRR $RioN Gene
K.K., Cat. No. 314-90288),iand 26utheyambiit of RNAwas cleterminediby agarose gel

electrophoresis, agdawas giluted in the DERE-traated, vater 48 2.RNA egnegatration of about
0.1 mg/ml. In org%g%gggggnt eele%%%he aboutwﬁg bases) of the cRNA probe obtained, 10 |
< NE

of the DEPC-treated water and 40 1 gélr%pnaté' bUtter (60 mM sodium carbonate, 40 mM
sodium Bicarbonate, pH*E02) WEré' a8tetith 16t 42 1GrnRYRKIA Setdiem at ©. £ h%g/ml, and
reacted at 60C for30:minutes.e Toathe-reagticremixtufe 6@ 1 of the neutiadizEE6A saluition (3 M

sodium acetae, 4% acec 310, 884.6,0) 1445 35,2646 apa 369 Ofelianol gl ey been

cooled to -20C - 115 was furthe and mixed, and then centrifuged’n a “microfuge at 4C

r added _ ]
and 15,000 rpm ¥5r-20 RAiAties \ﬁﬁi%%v\?l " precSolE = 7O T MiRGeERHhEEt at 4C,
and the supern&aft ik Fermovdd 16 Biraikethecpidti pitates Swafte paddinge0b ¥ 120f 70%
ethanol(c20C) ta the:tprecipitate landseentifagingagain; the supeiatant veas removed and

the precipitate wasqdrigd:Fhe diigt; pregipitate was dissphved in 100 43:af the DEPC-treated
water, and the c n%entr%tai%n 1S d ge]rgaiggg by arose 19, el electéoghoresis._The
concentration of the probe ~obtained was about 50 g/mif. The" iGYabSIEd NEERCRNA probe

thus obtained wag aRedférire situ habricizatics Abdued WdBKk-ofd malehwistar rafsfipurchased
from Nippon SLG){bedyweight 220:250.0)were,grorped f#01h8) ,as added to 20
15 pl of the reaction mixture to stop the reaction. After
2.5 ul of 3M LiCl and 75 ul of ethanol cooled to -20°C
were added thereto and mixed, it was allowed to stand at
-20°C overnight. On the next day, the reaction mixture
was centrifuged in a microfuge at 4°C and 15,000 rpm for
20 20 minutes and the supernatant was removed. After adding
50 pl of 70% ethanol tc the precipitate and centrifuging
again, the supernatant was removed and the precipitate
was dried. The precipitate was dissolved in the DEPC-
treated water (Nippon Gene K.K., Cat. No. 314-902053), and
25 the amount of RNA was determined by agarose gel
electrophoresis, and was diluted in the DEPC-treated
water to a RNA concentration of about 0.1 mg/ml. In
order to shorten the length {(about 450 bases) of the cRNA
probe obtained, 10 pl of the DEPC-treated water and 40 ul
30 of carbonate buffer (60 mM sodium carbonate, 40 mM sodium
bicarbonate, pH 10.2) were added to 10 pl of the RNA
sclution at 0.1 mg/ml, and reacted at 60°C for 30 minutes.
To the reaction mixture, 60 pl of the neutralization
solution (3 M sodium acetate, 1% acetic acid, pH 6.0) was

35 added, and 360 pl of ethanol that had been cooled to -20°C



15 individuals (Normal) that can take the powder food ad libitum, the individuals (Starvation)
that were kept 48 hours with drinking water alone without any food, the individuals
(Re-feeding) that were kept without food for 36 hours and then were given the food ad libitum

for 12 20 hours, and each brain was perfusion fi&eq#th_PBS containing 4%
paraformaldehyde in a method similar to that described in Working Example 5 and the brain
was extracted. From the extracted brain, a portion that contains the hypothalamus was
excised, which W&S fdrtfér55 rix@den PBS dbritafhing e Pisrarsmhibehyaechti4e 2overnight.
The fixed brain tisstieofagdreatedrwithval arypstat inpnmeibod similaste thatdesatibedin
Working Example 4 to pre ar s%@;gf 1%dnﬂilnir'{g'cé<g_e§s, k\)/vhich were q cedona

. rec e e set .at
silane-coated glgss sfide. The 30 slide glass aving a brain fissie Section p acedthereon was

placed in an inclib&tof @RIréafet: at’ 5OCHIF Y $intReSPard théfh the SeefiBns iere dried at
room temperaturedfer 30dningesodheiseationsiwete fixed agaird) PRS egataining 4%
paraformaldenydle 81807135 tempaigle.fel J:minuies anddhenauashied I PBS for 3

minutes and in 2-fold concentrated SSC twice for - minutes. An In situ hybvrgi%cfzation

solution (4-fold toRCERffafbfSSE, T6G AN Sutfate SFA6/- contenttaiéd Denhardt's
solution, 2 mM EDFA; 509 S=demnizad fariwamide, 300 giml trout ispenmrRNA)aaas ddelivered

50 as to cover the, beain tissuersection, op.{he..slide, olass. and.was prehybridized,at 37C for 1
hpur. Aif er th_e co pIe tieo&% kehlybri.dizati%etheodelivered liquid was discarded, and an in
situ hybrldlzatlorgf 1 s§1utlon c%ncfafh?ﬁg 200"ng/rrﬁ &cﬁf&ﬁ%é‘%end %I’i&%l‘ﬂﬁﬂ %robe was
delivered so as tPteveEtheiss s and Masidwimltidizéth i &Tumrbeldmb el aE B7RNFor 16
hours. The slide ghass havisgdbe-naa tisaue sestiondpacad sthareapiafterhybridization was
washed in 2-fold 15 conssniraied SSCAB7G fr Rauiutes.and fhea washed gt .,
Nippon SLC) (bedy weight 220-250 g) were grouped into the
15 individuals {Normal) that can take the powder food ad
libitum, the individuals (Starvation) that were kept 48
hours with drinking water alone without any food, the
individuals (Re-feeding) that were kept without food for
36 hours and then were given the food ad libitum for 12
20 hours, and =ach brain was perfusion fixed with PBS
containing 4% paraformaldehyde in a method similar to
that described in Working Example 5 and the brain was
extracted. From the extracted brain, a portion that
contains the hypothalamus was excised, which was further
25 fixed in PBS containing 4% paraformaldehyde at 4°C
overnight. The fixed brain tissue was treated with a
cryostat in a method similar to that described in Working
Example 4 to prepare sections of 10 pm in thickness,
which were placed on a silane-coated glass slide. The
30 slide glass having a brain tissue section placed thereon
was placed in an incubator and treated at 50°C for 2
minutes, and then the sections were dried at room
temperature for 39 minutes. The sections were fizxed
again in PBS containing 4% paraformaldehyde at room
35 temperature for 7 minutes, and then washed in PRS for 3

minutes and in Z-fold concentrated 35C twice for 5



37C three times for 5 minutes each in 0.2-fold concentrated SSC containing 60% formamide,
and then at room temperature twice for 5 minutes each in 2-fold concentrated SSC. 20 The
probe that hybridized in the brain tissue after washing was detected using the DIG Nucleic
Acid Detection kit (Roche Diagnostics K.K., Cat. 611175041) and the outline of the
method is as follows. The slide, glass havmg the brain tissue placed thereon was washed in
100 25 mM Tris-HC1 ( H 7.5) buffer containing 150 mM NaCl at room temperature for 5
minutes, and bISEKE4 38ing the same buffer (blocking buffer) saturated with the blocking
reagent contained in tfeikitat 3d6in tefperatusd fen3eomiates. G five dlide glass was
placed anti-DIGadkalise: 3@ phospatase sonugatencentamed n therkit diluted to a

concentration of 1/200,in the blogking Quifer, and, it wag, reacted atxoomdgmperature for 2

hours. The slide glass after the reaction was washed twice in 100 mM Tris-HC1 (pH 7.5)

buffer containing'250hKER K 8RB RTUtESY alel/ 35 tiier WasHRh thé detétfion buffer (100
Tris-HC1, pH 7&e 100=mdA NaCh S50:mMdtgC 123 do0b 18 minutesuEherchitonld® detection

buffer containing, 0, %%nygy SBCH%@%(Q Sp éﬂ%@lllg@'e\gagtp@geg %Q:V@%I;ﬁﬂpted at room

temperature for 16 houfs to develop color. The slide glass was washed'in 10 mM Tris-HC1

(ph 8.0) contaln%tfﬁﬁl\ﬁ}l’fﬁbfﬂ%}%%%nﬁfe?fc?g%bprﬂ%l%%}%eﬁiﬁn@ﬁﬁé@&f&n Then
the slide glass wasiwagheasndistifted adterfér Sminutesant Braiheddati%methylene
green fan5 mingtes; washeshincdistilled waterndehydrated ic-aleehkal1 andateareskimxylene,

and mounted using anon-acuepus 1Q maunting agept (ichisel Garp, Cat. Ne: 415141) with a

cover slip. It was then examined with a microscope. <Result> Relative to the control group

shown in A of FigyH® fiéfe hadainaHefdet irfthe’dxpréssion of MEsratin FHMRNA in
the paraventricutdrinigclglis {P\INyimthettasd ok 48-hawsfastingcshionn il BoefiFig. 7, and as

shown in C thereon after hybridization was washed in 2-fold
15 concentrated SSC at 37°C for 5 minutes, and then washed at

37°C three times for 5 minutes each in 0.2-fold
concentrated 53C containing 60% formamide, and then at
room temperature twice for 5 minutes each in 2-fold
concentrated S3C.

20 The probe that hybridized in the brain tissue after
washing was detected using the DIG Nuclileic Acid Detection
kit ({(Roche Diagnestics K.K., Cat. Neo. 113175041), and the
outline of the method is as follows. The slide glass
having the brain tissue placed thereon was washed in 100

25 mM Tris-HCl (pH 7.5) buffer containing 130 mM NaCl at
room temperature for 5 minutes, and blocked using the
same buffer (blocking kuffer) saturated with the blocking
reagent contained in the kit at room temperature for 30
minutes. On the slide glass was placed anti-DIG-alkaline

30 phosphatase conjugate contained in the kit diluted to &
concentration of 1/200 in the blocking buffer, and it was
reacted at room temperature for 2 hours. The slide glass
after the reaction was washed twice in 100 mM Tris-HCI
(pH 7.5} buffer containing 150 mM NaCl for 5 minutes, and

35 then washed in the detection buffer (100 Tris-HCl, pH
7.5, 100 mM NaCl, 50 mM MgCl;} for 10 minutes. Then, the



of Fig. 7, it was demonstrated that the expression of the nesfatin mMRNA gene was restored by
re-feeding after fasting. These results revealed that endogenous nesfatin 20 is involved in the
control of food intake. Working Example 9 Study on nesfatin expression in the brain of
starvated rats Changes in endogenous nesfatin at ing were 25 studied by the
immunohistological stain method. About 8 week-old male Wistar rats (purchased from Nippon
SLC) (body weight 220-250 %2 were grouped into the control group that can take the powder
food ad libitum 2 7 1ERing §rSitp HRANRAS F48tels for ﬁﬁ%ﬁrs?p%{:d 3898 vtain tissue
section of these Fat& el Breparael foretheradalysis by armadneltistslogicatthenfistyusing
anti- nesfatin antilaady. 4T he preparatipsnsef igsue seetionghand the dmmunehigtological stain

method were cafyied,odt Jn & magner, Simulae o that desgribed in Warking Fxample 35,4-

Furthermgre, in r%rder to stud%the state of activation of nerve cells in the regions of the brain

related to*food intale theSimmUnohistothEnfiRaran AT R P T8 ak Eitried but at the brain
tissue of the fasting grdgruding &l afitibedy sy anist eFosed hméihsd Waslcagiad out
using a 500-fold thltted eilFas #4;23rantihedy éSanta BruzeBiofeehrologyesc-253)instead of

anti-nesfatin 5 aptiody in a,/manpgr similasio at described abave., sResult> Amigrograph
(200 x.magnlflcatlrg)n) 9 elgnmgn%nsto herenlc%In%arlrplgg WI%ZP the an_tl-nesfat_ln antibody (NAP
Ab) at the hypotR&ianTus of e conf%ﬁe@ grotipis ShowiTih A°ofEig? & A middgrash (the
same médgnificafioRtdstAY of deRturdHistodfemicarBtainfrfwithe the antidiesfutifiantibody
(NAP Ab) at the typethalamus dftthedastihggreupns shown ithBaofBigr8sangd«a micrograph
(the same magnificatiopzas; &) ©f 15 immunohistochemical staining with the anti-c-Fos antibody
atthe hypothalamus otthe fasting,qroyp s shawnin G of ., crown in a of Fig. 7,
there was a marked decrease in the expressicn of nesfatin
15 mRNA in the paraventricular nucleus (PVN) in the case of
48~hour fasting shown in B of Fig. 7, and as shown in C
of Fig. 7, it was demonstrated that the expression of the
nesfatin mRNA gene was restored by re-feeding after
fasting. These results revealed that endogenousg nesfatin
20 is involved in the centrol of food intake.
Working Example 9
Study on nesfatin expression in the brain of
starvated rats
Changes in endecgencus nesfatin at.fasting were
25 studied by the immunohistoleogical stain method.
About 8 week-o0ld male Wistar rats {purchased from
Nippcon SLC) (body weight 220~250 g) were grouped into the
contrel group that can take the powder food ad libitum
and the fasting greoup that was fasted for 24 hours, and
30 the brain tissue section of these rats were prepared for
the analysis by immunchistological chemistry using anti-
nesfatin antibody. The preparation of tissue sections
and the immunohistolegical stain method were carried ocut
in a manner similar to that described in Working Example
35 4, Furthermore, in order to stﬁdy the state of
activation of nerxrve cells in the regions of the brain

related tc food intake, the immunchistochemical analysis



Fig. 8. The upper half of the figure shows the image of the paraventricular nucleus, and the
lower half shows the image of the arcuate nucleus. In the hypothalamus of the 20 fasting
group as compared the control group, staining properties at the paraventricular nucleus (upper
half of the figure) and the arcuate nucleus (the Igwlﬁ%mlf of the figure) are markedly
decreased, indicating that the expression of nestatin is decreased in fasting. In a 25 state in
which appetite is enhanced, the expression of the c-Fos protein was noted. From this, it is

believed, in a st&ié ir#hidedppetitetfs dhranced duelstadting, tthe Sasbssmresrigsfatin,
thought to exhibitshe effect aofta suppresseichappetiteyds detheased and isaesponsibiel 30 for
thedcont;ol_ofza}g@ﬁti;tq@@g&<ieg@eamd QlaedeiFi@tp@&aEO@&é n@&_i@tér)-la%@e:sﬁ%tw%@§_§t%§n-3d
and nesfatin- olypeptide, and preparatior ntibo aipst nesfatin-1, nesfatin -3 an
nesfatin-2/3 pep%%é%é ﬁnO%\fgﬁ?nongggmaggg?itwgﬁ%ﬁ&?ﬁg@a t‘ﬁ%?]fr?é:sﬁﬁtin has an
effect thelexpresSidr it the braif Rypbifalaniiis-and dh foeFintaRs EbREoI AREody weight -
119 control. Also, as tk@gwattibsor of nesfatin has a signal peptide, nesfatin is likely to be

secreted extracellularly qut of fhe.call. sorpe,active prateins. are knewn to be cleaved with the

prohormone con,vertasg 5(PC)ina post-trans_Iatlona‘lgirocess. hus, it was investigated

whether or not th& RHG A SEGUETEE BF tie *Lys-Mg'sequeite At hra%hé Letfience at the
cleavage site oftelietiormithe ébivertaséardé preseationte prodde reeapciuman NEFA
sequenge. As a gesulf; it washkQs;found thatdnommon withimeuseafrat anchbusia: NEFA

sequence, the Lys-Argsequence wasanresent gt the aming. acif pasitiops 107,ang108 from
the N-terminal and the Igosmong 199 and 2 O,(&nd HA%N -Araqts%glléence is épr sent at

positions 188 and 18§ ig. OR). Ei'%h%,eé?r%ngo ths nes tin seq_uenck@,’%oﬁ tid& e¢dmprising
82 residues corPéspdtrling 36 EAiNGraEE NEs SPSYs 196 Washdmed 8, and a

micrograph {the same magnificaticon as A) of

15 immunchistochemical staining with the anti-c~Fos antibody
at the hypothalamus of the fasting group is shown in C of
Fig., 8. The upper half cf the figure shows the image of
the paraventricular nucleus, and the lower half shows the
image of the arcuate nucleus. In the hypothalamus of the

20 fasting group as compared the control group, staining
propertias at the paraventricular nucleus {upper half of
the figure) and the arcuate nucleus {the lower half of
the figure) are markedly decreased, indicating that the
expression of nesfatin is decreased in fasting. In a

25 state in which appetite is enhanced, the expression of
the c¢-Fos protein was noted. From this, it is believed,
in a state in which appetite is enhanced due to fasting,
the expression of nesfatin, thought to exhibit the effect
of a suppressed appetite, is decreased and is responsible

30 for the control of appetite.

Working Example 10
Preparation of nesfatin-l, nesfatin-2, nesfatin-3

and nesfatin-2/3 polypeptide, and preparation of antibody
against nesfatin-~l, nesfatin ~3 and nesfatin-2/3 peptide

35 In Working Examples 3-9, it was demonstrated that
nesfatin has an effect the expression in the brain

hypothalamus and on food intake contrel and body weight



nesfatin-1 (SEO ID NO: 15), a peptide comprising 79 residues corresponding to amino acid
Nos. 109 to 187 was named nesfatin-2 (SEQ ID NO: 16), and a peptide 20 comprising 231
residues corresponding to amino acid Nos. 190 to 420 was named nesfatin-3 (SEQ ID NO:
17). In this case, the DNA-binding region (amino acid Nos. 171-223) which is a known
domain structure, is divided into nesfatin-2 and ﬁe%ﬁa%in’-"& the nectin-binding region 25 (amino
acid Nos. 213-420), the calcium-binding region (amino acid Nos. 254-265 and 306-317) and
Asp/GLu-rich regfid ¥&mino AERPN03S 3083 PFFaFE ebhtaied #f iFd iSedideénce oi feafatin-3,
but no known dgraainscare cerdaatechin thel seqlence diwestatired(drig. 9B). 30 Therefore, the

portion of the seguence consisting obthe JesfalinZand the nesfatin-3,was.named;
nesfatin-2/3 (SEQ_ID NO: 47). The slélnthesn Ofi hrg (ta}'g nesfaqlrggwpg]pth%nﬁng ID NO: 15)

and the nesfatin- %e}ﬁﬁag?s 07 16 Whs refsredts YarAiRA R Testitte i, where

they 35 were synffiesiZet By Rofil-piidde sghifesis anesiffed by ieverse ptidse liquid
chromatographyi ThescDNA: prepareth érom rah brainheas agplifie ds eisirg peinaerscset forth in -

120 SEQ ID NG; A8 and SEQUIDNO:49cto,ektain DNALRER ID, NQ1a0)and then the DNA
was used to prngh% ng%f%tgl-l% pe %de éSE(%éDvNO: 15?% b)égost Gs%%%mf Incs}lltute Co., Ltd.
(Shimizu Y. at al.. Nature iotech 19°751-75 , 5 ZeOTbtﬁ y?he cehired proPein s?/nthesis. The
PCR primers us@a£srwart PRfte 2 ST SEAGTAIENSRAAASGE TEAG TG AG-33SEQ ID

NO: 48) Reverse¢ Rrmie BT FATGIG TG FGGCTCANACTEC ARL(SEGHLHIANO: 49) The

nseéfatilrg3Np(r)epafqu&@i@§ ,m@H@eL?§S@gﬁ%lﬁf&§é@ w@@:pw@é&%dgedi@@eth&%@rmmgl
I e s Lrgameers e oM depei o ss oy gyt
DNA (SEQ positions 199 and 200, and the Arg-Arg sequence is
present at positions 188 and 189 (Fig. SA). Thus, among
i5 the nesfatin sequence, a peptide comprising 82 residues
corresponding to amino acid Nos. 25 to 106 was named
nesfatin-1 (SEQ ID NO: 15), a peptide comprising 79
residues corresponding to amino acid Nos. 1092 to 187 was
named nesfatin-2 (SEQ ID NO: 16), and a peptide
20 comprising 231 residues corresponding to amino acid Nos.
190 to 420 was named nesfatin-3 (SEQ ID NOC: 17). 1In this
case, the DNA-binding region {amino acid Nos. 171-223)
which is a known domain structure, is divided into
nesfatin-2 and nesfatin~3, the nectin-binding region
25 (amino acid Nos. 213-420), the calcium-binding region
{amino acid Nos. 254-265 and 306-317) and Asp/GLu-rich
region (amino acid Nos. 306-317) are contained in the
sequence of nesfatin-3, but no known domains are
contained in the sequence of nesfatin-1 (Fig. 8&B).
30 Therefore, the portion of the sequence consisting of the
nesfatin-2 and the nesfatin-3 was named nesfatin-2/3 (SEQ
ID NO: 47). The synthesis of the rat nesfatin-1 peptide
(SEQ ID NO: 15) and the nesfatin-2 peptide (SEQ ID NO:
16} was referred to Yanaihara Institute Inc., where they
35 were synthesized by solid-phase synthesis and purified by
reverse phase liquid chromatography. The ¢DNA prepared

from rat brain was amplified, usincg primers set forth in



ID NO: 54), and then the DNA. was used to prepare nesfatin-2/3 (SEQ ID NO: 47), by the
cell-free protein synthesis. 20 The PCR primers used: Forward Primer:
5-ATGGAAGAAGTAGGAAGACTGAGAA-3' (SEQ ID NO: 52) Reverse Primer:
5-TTATGTGTGTGGCTCAAACTTCA-3' (SEQ ID NO: 53) 25 Also, in order to prepare
antibodies for regions other than those for anti-NAP4%ptide antibodies prepared in Working
Example 3, a sequence in which Cys was added to the C-terminal of a sequence
corresponding tE#ie Bifd:acid Nosl ZEBBIkcifespbhding tolthie BmiPithadisEgD Nbs. 48-62
of the mouse preayysanNERA gotyReptide:0bBEQ alD N D)-ef M@p&z@ea@%m&'&’ KAb: SEQ

ID NO: 32), a sequenc I dipg.to a corresponding to the
amino acid Nos%l 0- 1§§ g%éﬁép%mr%u&ggé pr%?:ﬁrso N(%E%:%dg ypeptldIe oF e%% dd NO" 5) of NAP

35 3, and a sequérite iNWARK GYS was afilied BFhE™E- ferhfifalofa set n}:e“correspondlng
to the amino acid dNés. 136-149:(corigspormding to tthéramintaeidiNes. 325 - 121 338 of the
mouse precursor NEFA pslymeptisie; at SEQ 4RINO: 5) of NAPS peptide (NAP-1 Ab: SEQ ID

NO: 33 and NAP-1 Abir SEQ IR N 34) were: prepared, NAR AN 2crcrene 3
ProAspThrGIyLeulﬁl grAs Glu g/rLeuLysGInVaIIIeCys C (SEQ ID NO: B%Fil P-Cl Ab:

N-GluTyrLeuLysTh ucfitys-C (SEQ ID NO: 33) NAP-C2 Ab: N 10
LysGluPheLeuGIluProAsySaaw p&idThile A sPCHGTS TEISEQLIRNCE B -Fe pE&saration of
each peptide of NAR::Ala,sNAP-CI Ab and NAP-C2 Ab was referred to ATP Co., Ltd. in which

they were synthesized @/eSQJ_'lQéEQ@%%/%'}%%JﬁP&? 132 purified by reverse phase liquid
chromatography Ea geptlde 9{ NAP-1 Ab, NAP-CI. Ab an NAP C2 Ab thus
uenCe in which Met 1Is added to @ N~-terminal (SEQ ID
NO: 51).
By the same manner, the cDNA derived from rat brain
15 was amplified, using primers set forth in SEQ ID NOs: 52
and 53 to c¢htain DNA (SEQ ID NO: 50}, to obtain DNA (SEQ
ID NO: 54), and then the DNA was used to prepare

nesfatin-2/3 (SEQ ID NO: 47), by the cell-free protein

synthesis.
20 The PCR primers used:
Forward Primer: 5'-ATGGAARGAAGTAGGAAGACTGAGAA-3' (SED
ID NO: 52)
Reverse Primer: 5'-TTATGTGTGTGGCTCAAACTTCA-3' (SEQ
ID NC: 53)
25 Alsc, in order to prepare antibodies for regions

other than these for anti-~NAP peptide antibodies prepared
in Working Exampie 3, a sequence in which Cys was added
to the C-terminal of a sequence corresponding to the
amino acid Nos., 24-38 (corresponding to the amino acid

30 Neos. 48-62 of the mouse precurscr NEFA polypeptide of SEQ
ID NO: 5) of NAP-1 peptide (NAP-12b: SEQ ID NO: 32), a
sequence corresponding to the amino acid Hes. 1-9
{corresponding to the amino acid Nos. 180-15%8 of the
mouse precurscr NEFA polypeptide of SEQ ID NO: 5% of NAP-

35 3, and a seguence in which Cys was added to the C-
terminal of a seqguence corresponding to the amino acid

Nos. 136-149 (corresponding to the amino acid Nos. 325-



obtained was conjugated to KLH in a manner similar to that described in Working Example 3,
and then immunized to rabbits to prepared serum containing antibody to each 20 peptide.
From the serum, rabbit IgG was purified using the DEAE column, and named NAP-i IgG
(nesfatin-1 IgG), NAP-CI IgG (nesfatin-Cl 1I9G), and NAP-C2 1gG (nesfatin C2 1gG). Each of
the prepared nesfatin-1 and nesfatin-3 25 peptide %e"subjected to SDS-polyacrylamide gel
electrophoresis (12 %), and then Western blotting was carried out for each peptide, by in a
manner similar t&>that de<defibBetiRVRFRIAGTEREMPIE™S, RRintPaRE hesfaih-251yG Anibody and
the nesfatin-C2 G antibbHy, 36pesgectivaly - <Resulk=oThe nesfathy-lapeptide, nesfatin-2

peptide, nesfatins3pepiide-and pesfatin:2/3 peptide that were synthesized by solid-phase
synthesis and plg]r]&f@)e_ b%wbSSI\;gverse phase liquid chromatography were purified by an
analytical C18 reverse phase chromatography to a purity of almost a single peak. By

collecting a portioRCSSREL £2Y Ladiks Ana sirdiyAingrwith riaSd spactrbitetty thesthlin-1 and
nesfatin-2) or SOS-pulyaéi¥lamide gel electrophoresis (12 % gel) (nesfatin-3 and

nesfatin-2/3), it was-demanstiated that-peptides gstimaled 40 he1approxdmately 5 e,
molecular weight of each peptide of predicted nesfatin-1, nesfatin-2, nesfatin-3 and

nesfatin-2/3 was synthesized. In rabbits that were immunized with the conjugate of each
peptide of NAP-Iiptgtf%\IR*@-’CNI"gG and NAP-C2 IgG and KLH, increased in the titer of
antibody 010 againstthest Slpeptidas wise Dbseryed ndhd letibody (IG)-agditspeath peptide
was obtained. Agdhezesults of the Western blotting with the nesfatin-1 IgG after

electrophoresis of the @ggf%igé%_a@g@;g%, % 9L gghsig%ec?%@d Wag observed, %@the 15
resuls of the Western bigiiho it e nesfali C2 10 afit electiophoreisi of i fesfatin3
peptide, a 27.9 " )
they were synthesized by solid-phase synthesis and
15 purified by reverse phase liquid chromatography. Each
peptide of NAP-1 Ab, NAP-Cl Ab and NAP-C2 Ab thus
obtained was conjugated to KLH in 2 manner similar to
that described in Working EZxample 3, and then immunized
to rabbits to prepared serum containing antibody to each
20 peptide. From the serum, rabbit IgG was purified using
the DEAE column, and named NAP-1 IgG (nesfatin-1 IgG),
N&EP-C1 IgG (nesfatin-Cl IgG), and NAP-CZ IgG (nesfatin C2
IgG). '
' Each of the prepared nesfatin-1 and nesfatin-3
25 peptide were subjected to SDS-polyacrylamide gel
electrophoresis (12 %), and then Western blotting was
carried out for each peptide, by in a manner similar to
that described in Working Example 3, using the nesfatin-1
IgG antibody and the nesfatin-C2 IgG antibody,
30 regpectively.
<Result>
The nesfatin-1l peptide, nesfatin-2 peptide,
nesfatin~3 peptide and nesfatin-2/3 peptide that were
synthesized by solid-phase synthesis and purified by
35 reverse phase liguid chromatocgraphy were purified by an
analytical C18 reverse phase chromatography to a purity

of almost a single peak. By ccllecting a portion of the



kd single band was observed (Figure 9C). Herefrom, it is shown that the nesfatin-1 IgG
antibody and the nesfatin- C2 IgG antibody, bond to the nesfatin-1 peptide, the 20 nesfatin-3
(nesfatin-2/3), respectively. Working Example 11 Immunohistochemical analysis with NAP-1
IgG and anti-PC antibody In order to demonstrate that nesfatin is processed 25 to produce
nesfatin-1, the localization of nesfatin and PC was ¥t analyzed by a double
immunohistological stain of the rat hypothalamus with NAP-i IgG (nesfatin-1 1gG) prepared in
Working Exampleg®<andrsthtipedhorbrene isdnvierssss patibodyant- PCk 36 Brainltissue
sections were preparegkrthei folowing pethed: Fightwerkdold Wistan eats (pyrchased from
CHARLES RIVER LABQRATORIES Japan; Ing.) were-anegthetized by an intraperitoneal

injection of 40 mg/k of tpengop{ag_bital sodium, and then thoracotomy was performed 35 to
inject 50 ml of phygioidgicat safine (® 8 SN AEHintS St & “andthERTPBE *Whitaiing 4%
paraformaldehyde §20ahRrphasphatebaffef, IBEMMENaCip 7. Rradicte23 injected and
circulated using a<Ofkmi petistatic pyoimie perfusionfix-thesbraine Ehe hraip wasthen

extracted, and the,portian sontainiag the fypathalamys.was excisad.. and:was fixed overnight

at 4C in PBS containing 4% 5 paraformaldehyde. The fixed brain saméjle was immersed in

PBS containing t09'$3&08eYor REURSPES Tottaiig 155 sudtosaTor 4o @aand PBS
containing 20% $ti¢tosé &vErmighat BREC. THerrareBrdin sdmpleiwas infersadirdan OCT
compound and feazemistcdryhieesacetpaptioderepace d Othesembeddechblocki Feam the block
prepared, sections of,6 fm in thickness wereprepaied &t -20Gusing a cryostat, and then
were air-dried on a silape-coated slide (MAS coat slide prepared by Matsunamj). Tissue
sections on the slide aggre%?rlee_afé%s\lf%ﬁ%%%fg}%gvg%sﬁé%&%aé?o%r 1% r%fr?&e%, and then
washed twice in BES #4618 Thintfés 2FRE SliBeSIASS PRATRF aDraf tissud eeefbapiaced

peptide, a 2.7 kd single band was cbserved, and as ths
15 results of the Western blotting with the nesfatin-C2 IgG
after electrophereisis of the nesfatin-~3 peptide, a 27.9
kd single band was cbserved (Figure 9C). Herefrom, it is
shown that the nesfatin-1 Ig5 antibody and the nesfatin-
C2 IgG antibedy, bond to the nesfatin-l peptide, the
20 nesfatin-3 (nesfatin-2/3), respectively.
Working Example 11
Immunchistochemical analysis with NAP-1 IgG and
anti-PC antibody
In order to demonstrate that nesfatin is processed
25 to produce nesfatin-~1l, the localization of nesfatin and
PC was first analyzed by a double immunohistological
stain of the rat hypothalamus with NAP-1 IgG (nesfatin-i
IgG) prepared in Working Example 10 and anti-prohormone
convertase antibody {anti-PC).
30 Brain tissue sections were prepared in the following
method. Eight week-old Wistar rats (purchased from
CHARLES RIVER LABORATORIES Japan, Inc.) were

anesthetized
by an intraperitoneal injection of 40 mg/kg of

pentobarbital sodium, and then thoracotomy was performed

35 to inject 50 ml of physiological saline {0.85% NaCl} into
the heart, and then PBS containing 4% paraformaldehyde
(20 mM phosphate buffer, 150 mM NaCl, pH 7.2) was



thereon was blocked by treating with 10% goat normal serum (Nichirei Corp., Cat. No.
426042) at room temperature for 10 minutes, and then was reacted to NAP-1 20 IgG
(Nesfatin-1 IgG: Working Example 10) diluted 1/500 in PBS containing 5% BSA at room
temperature for 1 hour. The slide glass to which antibody was reacted was washed in PBS
three times for 5 minutes, and the Histofine Simblé§ai‘h Rat MAX PO (Nichirei Corp., Cat.
No. 414181) 25 was reacted thereto, and after washing in PBS, color was developed using
4-chloro-l-naphthBE@GERe CanN ¢ 1 08062 1e4-cHbFE-haphholstapiliz@Bechre noden ) The
slide glass afterselandavelopmentinas waished rhRBS dhreerimesfat Seminutess@nd then

immersed in 0-%\4@%@;&&3@93@&ﬁ%@%i%g1&e0ﬂ5§?@@l%p%g was, changed every 30

minutes), and washed in PBS three times for 5 minutes. The slide glass was further blocked
with 10% goat RGimalserbrt BichiRi et Gat. No. 426843) cﬁ'r‘%%%ﬁ%é‘r’ﬁp‘égfature for 10
minutes.SThe slide gidsses:38¢hatwere Treatéd:todhisrpdimt svereldividesd into:dweedraops: one
Wai reacted to %@nﬂeawéa%é/%ﬁh%%e 24 @agdﬂQsABﬂgﬁo&&hgtarﬁm@gzzs
prohormone conygstase  subtypes a nd.the o was.r to antibody
(PC-2: Chemicor%,gf:ast.u I(\:Ilc:)?i\%%%@)%%?Gr%%bg%?zaésggrgohcggrlféﬁé} co \?ﬁ%séus%%?ﬁﬁe PC2 as
an 5 antibody selugen Bibtedin PSS coftamindg 0. 5%=BSASatRbent ffmpeFEare forl 2 hour.
The slide glass wasdbhen cwasteding2BSitheee times forsd misdies; antta the shgea rglass was

reacted;tp goat anti-rabhit 19GAlexab94 copingatedMalseylarRiobes, Cate Mo 411008)

diluted 10 1/200 in PBS containing 0.5% BSA at room temperature for 30 minutes. Then the
slide glass was faldhedin PBSHRTEE HFES fBF SATTTTted Grid dlightly HiddAed = ¥aitf ffen

- mounted with glyecerot aed areover slipdane the pezinseternwascsealdd slitlieledfABanicure to
prepare a specigeg: 151The spesinenvas exanyneanas a phasescentsastinmage of 4-

chloro-I-naphthal stain jaya cofocallaset micioscops; (RipsRagkinc, MBC1024 gofgcal laser
scannlngsequment + s : - .
1 minutes, and then washed twice in PBS for 5 minutes.

The slide glass having a brain tissue section placed
thereon was blocked by treating with 10% goat normal
serum {Nichirei Corp., Cat. Nc. 426042} at room
temperature for 10 minutes, and then was reacted to NAP-1

20 IgG (Nesfatin-1 IgG: Working Example 1) diiuted 1/500 in
PBS containing 5% BSA at room temperature for 1 hour.
The slide glass to which antibody was reacted was washed
in PBS three times for 5 minutes, and the Histofine
Simple Stain Rat MAX PO (Nichirei Corp., Cat. Neo. 414181)

25 was reacted thereto, and after washing in PBS, color was
developed using 4-chloro-l-naphthol (ICN, Cat. Nec.
980611: 4-~chloro~l-naphthol stabilized chromeogen). The
slide glass after coler development was washed in PBS
three times for 5 minutes, and then immersed in 0.1M

20 glycine buffer (pH 2.2) fer 1.5 hours (said buffer was
changed every 30 minutes), and washed in PBS three times
for 5 minutes. The slide glass was further blocked with
10% goat normal serum {(Nichirei Corp., Cat. No. 426042)
at room temperature for 10 minutes. The slide glasses

35 that were treated to this point were divided into two

groups: one was reacted to an antibody (PC-1/3: Chemicen,



Nikon's Eclipse E800 upright microscope) and fluorescence with Alexa 594 was examined as
a fluorescent image by an 20 excitation beam with the Krypton-Argon laser using a 60530 nm
band filter. <Result> In the immunohistochemical image for the rat hypothalamus tissue, a
stained image with nesfatin-1 IgG 25 is shown in an upper panel and a lower panel in A of Fig.
10, a fluorescence image with PC-1/3 in the uppér pafet in B of Fig. 10, and a fluorescence
image with PC-2 in the lower panel in B of Fig. 10. The upper panel in A of Fig. 10 and the
lower panel in B@FigN20, 4hd 6Wer BOepaneldngh bi 469 p10 mmdrthesl owerparielda B of Fig.
10 represent a e@e@pegez&m afluosescence impgeatibe same figld: As shown in the
upper panel and_the.low, % Qgeelzm A f@gogio Eelé ﬁalneggé%gxs %tlncl IgG was

y

observed in the neura Is in the rat brain. Man ‘of ce]ls w ere stalned with

anti-PC-1/3 and Bntioeet %ﬁnﬁﬁ@&f&l’%‘ﬁq80ﬁ8$ﬁ8ﬁ8é86costl‘i€tr¥é3§faﬁﬁ21 Ry #positive cells.
This idicéted tharirt celisiexprdssingr 125 utesiatin prBAormmoheicomertases BEA/3tand PC2

are simultaneouslyexpeagsachsuggesting 1he1@@§sibi&tygh§gﬁesf@g'@g,@deggoegggocessing
by prohormone ¢onyertase, Warking Exam gsl% 2,5 §J Qéh effec(l1 of mt&cere{ng

administration of nesfatin-1, nesfatin-2, nes atln 3 an atln 73 on food mtake control The

site of nesfatin of WHENTAE Activity o f58dgﬁﬁ§k§%bp?§§§6ﬁ id Praddfitsvad investigated. 10
Samples used foiGnragetsbrafadesinistratioreRese PBS alone fhidle)group)tednesfatin-1,

nesfatin-@, nesfating ok nesfatin=2£3: prepargdoinsw orking-Example d8neachdissolved in PBS,
and 25 pmol was administeted p%ﬁe'ﬂd‘c‘ﬂ‘éuél'l'i‘&% t@%@_&d M&Qtrﬂ%@m@%@g gfore 15 the

dark period. Rats used were Wlstar rats ( rom Nippon SLC) and were oused as in

rc
Working ExampFe And Amony 8 ﬁ/%e%ggld ﬁﬂé@%\}%t 1§ hode 3nd *

mounted with glycerol and a cover slip, and the perimeter
was sealed with clear manicure to prepare a specimen.

i5 The specimen was examined as a phase contrast image of 4-
chloro-i-naphthol stain by a cofocal laser microscope
(Bio~Rad Inc. MRC-1024 cofocal laser scanning eguipment +
Nikon's Eclipse ES800 upright microscope) and fluorescence

with Alexa 594 was examined as a fluorescent image by an

20 excitation beam with the Krypton-Argon laser using a
605£30 nm band filter.
<Result>

In the immunohistochemical image for the rat
hypothalamus tissue, a stained image with nesfatin-1 IgG
25 is shown in an upper panel and a lower panel in A of Fig.
10, a fluorescence image with PC-1/3 in the upper panel
in B of Fig. 10, and a flucrescence image with PC-2 in
the lower panel in B of Fig. 10. The upper panel in A of
Fig. 10 and the lower panel in B of Fig. 10, and lower
30 panel in A of Fig. 10 and the lower panel in B of Fig. 10
represent a color image and a flucrescence image at the
same field. As shown in the upper panel and the lower
panel in A of Fig. 10, cells stained with nesfatin-1 IgG
was observed in the neural cells in the rat brain. Many
35 of cells which were stained with anti-PC-1/3 and anti-pC-
2 antibody also correspended to the nesfatin-1 IgG
positive cells. This idicated that in cells expressing



- individuals weighing 200-250 g were selected and used (N=5). The technique of
intraventricular administration 20 and the measurement of the amount of food intake in rats
were carried out in a method similar to those in Workig Example 6. In the measurement of the
amount of food intake, the reduced amount of food at 1 hour after administration (0-1 hr) and
2 hours after administration 25 (1-3 hrs) was detertfired as food intake. In the same condition
above, 1, 5 or 25 pmol of nesfatin-1 as a sample was administered per rat individual into the
third ventricle infagditély BateRe THeGakoparad 2rethis expérirmeht? e affount of food 30
intake was determinetckat:t hosl afterradminstration €61 hy) txResulizi Comparethta the

control group (font) s $RoWRLR A RfFig- 4. the intraventrigular adninistration of 35
nesfatin-2, nesfatin-3 and EE%%%XZ/B id QQt exhibit any significant changes in the amount of
ofFig

food intake (0-1 hr: a- n. ﬁ? A1 a-2 in A of Fig. 11A). - 126 On the contrary, the

intra-celébroventriculaf B3dirigtr &hén S AFEnff oFtestamrabarflibRdthadieer et on the
suppression of tegdieg s shown ireB i tEig- 211 thednttaventricufanadministratips efal, 5 or
5 25 pmpl of negfatia-1 peLxat kelividyal did exhibit the decreased amount of food intake, with

the |_ncreased_ ar_n_ountrgfethsei%%mlrysgeggg ”ﬁ%foagg%]{* .c&m@gge% (t:QC Epfe tf¥ahn§ group (0). In
particular, a significant decrerased amount of food intakée was obsserved in thie adiiistration

10 of 5 pmol or PBGHHI SPRESATRHCT heS e EREME L rétfehIdB TRaE e 586ty of suppressing
food infake by nesfatifiasudcalizeseid fesfalintladerkingaExanple 18:Changesyathe amount

of food intake andbadyoneight <15 in the trayentsisularentinuous adairistration of
nesfatin-1 Effect of intrayeniricylap coptipyous AJMINIBUANAN ;  working Example 10
each dissolved in PBS, and 25 pmel was administered per
individual into the third ventricle immediately before
15 the dark periocd. Rats used were Wistar rats {purchased
from Nippon SLC) and were housed as in Working Example 6,
and among 8-9 week-cld male Wistar rats, those
individuals weighing 200-250 g were selected and used
{N=5). The technique of intraventricular administration
20 and the measurement of the amount of food intake in rats
were carried out in a method similar to those in Workig
Example 6. In the measurement of the amount of food
intake, the reduced amount of focd at 1 hour after
administration (0-1 hr) and 2 hours after administration
25 (1-3 hrs) was determined as food intake.

In the same conditicon above, 1, 5 or 25 pmol of
nesfatin-1 as a sample was administered per rat
individual into the third ventricle immediately before
the dark period. In this experiment, the amount of food

30 intake was determined at 1 hour after administration (0-1
hri.

<Result>

Compared to the ceontrol greoup (Cont}, as shown in A
of Fig. 11, the intraventricular administration of

35 nesfatin-2, nesfatin-3 and nesfatin 2/3 did net exhibit
any significant changes in the amcunt of food intake (0-1
hr: a-1 in A of Fig. 11; 1-3hr: a~2 in A of Fig. 11Aa).



of nesfatin-I on changes in the amount of food intake and body weight was investigated. 20
The administration of nesfatin-1 was carried out into the ventricle by an osmotic pump for 10

~ consecutive days. Among 8 week-old male Wistar rats (purchased from Nippon SLC), those
individuals weighing 200-250 g were used. The rats_ received intraperitoneal administration 25
of 40 mg/kg body weight of pentobarbital sodium for* &nesthesia. After the hair was removed
from the head, they were fixed in a brain stereotaxic apparatus (David Kopf Instruments,

Model 962) and e 'Se&IpFRASTACEed™ Afid'& 23 ARk RYREECAHNAR) was implanted so
that 30 the tip reathesithe third ventriclad 205t melie hinsittivel iorégme; 5 tmanmiroke the

surface) . One wask.after, implanting,te guids, capnula, 4he animals were subjeefeds to the
was Alzet's .Model, 2002. Ne f_atigl-l é?e fati

experiment. The_osmotic pump use -l
ministration GFauD) 5 GsSohe L Bty LbOgHEAT Sathd At vad AREY. Striised vifh a 0.2
m Millex BV filtet IMilpore o £3d 3 F 6P steMre d plry S fogicasaliné ddie édohtrdt e 27
group) were injedted #xo ¢hle asmotic plnfiraimediately before use, Bnd-wese primed in

sterilized physiolggigal: saline fron dhe tay-befare liser khe,esmoticopmpto whieh gach
sample was connefted to a tube gonn ted t0 5. theliamection cann%l:iaé%argcd Eproug@atgg@uide

cannula previouss y%’rrﬁela%gg%he injec |8n%aarntnlu awas fixed so that the tip of the cannula

reaches the thir@Wehricle ofitfetatirfths Y8 YIREY the anthie iRt 1o thethird
ventricle @t a flowtraie whd2 bpek 24pt® hovfsranddn the hesfdlire-deadmimistration group, it is

equivalent to 5 praekef Besfatin:l pee dayradministeregh iy the ventyicle cAfter €anfirmping the

rats into which the esmotic pump was ipplantedsesovered from anesthesia, they were
placed in individua cai%es where th%were kept 15 under the condition that they can take the

powder chew and wafe? 5 HBRuRF 3R Freasurement of the amount of food intake started
from the day after the Ehamgasarid: the amount of food intake and body weight

15 in the intraventricular continuous administration of
nesfatin-1 '

Effect of intraventricular continuous administration
of nesfatin-1 on changes in the amount of food intake and
body weight was investigated.

20 The administration of nesfatin-1 was carried out
into the ventricle by an osmotic pump for 10 consecutive
daya. Among 8§ week-old male Wistar rats (purchased from
Nippon SLC), those individuals weighing 200-250 g were
used. The rats received intraperitoneal administration

25 of 40 mg/kg body weight of pentobarbital sodium for
anesthesia. After the hair was removed from the head,
they were fixed in a brain stereotaxic apparatus (David
Koepf Instruments, Model 962} and the scalp was incised
and a 23CG needle {guide cannula) was implanted so that

30 the tip reaches the third ventricle {2.5 mm behind the
bregma, %.5 mm from the surface). One week after
implanting the guide cannula, the animals were subjected
to the experiment. The osmotic pump used was Alzet's
Model 2002. Nesfatin-1l (nesfatin-l administration group)

35 dissolved in physioclogical saline that was filter-

sterilized with a 0.22 um Millex GV filter {Millpore Co.

Ltd.), or sterilized physiclogical saline alone (control



the osmotic pump were implanted, and the weight of the residual food was measured at 9
a.m. every day, and by 20 determining the difference from the weight of the food on the
previous day, the amount of food intake of the day (24 hours) was calculated. From day 6
after the start of ‘administration, body weight was measured at the time of measuring the
amount of food intake, and changes in body 25 V\Tei%?wére also recorded. <Result> As
shown in A of Fig. 12, in the nesfatin-1 administration group, a decrease in the amount of food
intake was notedEBHP day A &fténfiRcsit 6PBO ddmirmstratidn, anarhérdextéase Was
maintained duririge the petisd ofameasurement iasccampated 1Q the Coptre :grosp: Also as

shown in B of Fig,12 thegate. of yjncrease, in-pody yeight i, the, nesfatin-1, administration
group has &gmﬂca(ng% declined as iom‘ga?r:ed to the 35 control group. WOI‘kI%% Example 14

Study on food intake coritrol by the” traventricUiars 158 aminiaatich ot dhteAesftin-1
antibody ®r anti- e fatn-3carittio iz M Wérking € Xaniplesh 2 hadors dhecefiactlsf decreasing
the amount of fopddntakeshy thenp intravéntriculan adatinistratiomof aestatingl peptide was

found. In order te further,confirm this fact, NAR;1 d0G: fnesfatiprl 196) that tecognizes
nesfatin-1, NAP-C ]C%G gnesfatlrﬁ):]t G),.or NAP-C2 IGEqGégesfatm- 2 1gG).that recognizes
0 stu

h administaredo & Gy RSttt oh tHe &Motht of

nesfatin-3 were in raventrlcauﬁérly
food intake. To stady e télationskiptisétneenthe désfatinadieavdd 1y prohmrmdche

convertase to gengrate, nestatingl,and e feed intakesontialr a1 putantdkR®AA smutant: Mut)
in which a Lys-Arg sequence correspanding 4o.15,801i00 acid numbers,84 and 85, among a

sequence set forth in SEQ ID NO: 26, is replaced with a Ala-Ala sequence was pregared and

investigated effet? oh'tRe Rtthvantttulaf*t teF confirming the rats into whic
the osmotic pump was implanted recovered from anesthesia,

they were placed in individual cages where they were kept
15 under the condition that they can take the powder chew
and water at libitum. The measurement of the amount of
food intake started from the day after the cannula and
‘the osmotic pump were implanted, and the weight of the
residual food was measured at 9 a.m. every day, and by
20 determining the difference from the weight of the food on
the previous day, the amount of food intazke of the day
(24 hours) was calculated. From day 6 after the start of
administration, body weight was measured at the time of
measuring the amount ¢f food intake, and changes in body
25 weilght were alsc recorded.
<Result>
As shown in A cf Fig. 12, in the nesfatin-1
admiﬁistration group, a decrease in the amount ¢of fcood
intake was noted from day 1 after the start of
30 administration, and the decrease was maintained during
the period of measurement as compared to the control
group. Also as shown in B of Fig. 12, the rate of
increase in body weight in the nssfatin-1 administration
group has significantly declined as compared to the
35 controcl group.
Working Example 14

Study on food intake contrel by the intraventricular



administration in rats. Samples used for intraventricular administration 20 were 1gG (control
IgG group) purified from unimmunized rabbits with PBS, NAP-1 IgG (nesfatin-l IgG), NAP-CI
IgG (nesfatin-Cl IgG) or NAP-C2 IgG (nesfatin-C2 1gG) prepared in Working Example 11,
which was dissolved in PBS, and 5 | (5 g) of them Was administered to the 25 third ventricle.
The rats used were Wistar rats (purchased from N}ppon SLC) and were housed as in Workig
Example 6, and among 8-9 week-old male Wistar rats, those individuals weighing 200-250 g

were selected aRBFHgEtE tFRE 188N AT LRPSHRTRYER TR Ar ABRHRRBARN &R&tRe 30

measurement ohthefarnount offdddhdmtmke were carried out in a method similar to those in

Working Example 7. Iry[ghgg(gr}%%r%g%%@e@nwtpj,foegejn@@e&hededuced amount of
food at 3 hours after administration_ (0-3 hr) 3 hpurs.over 3 hours after administration (3-6
hrs) 35 was detearerﬁiﬁ%%sésn%p%ﬁ\tg%gw ﬁe (?r]edégf)gg&r? E?ﬁee%%-g% mutant was carried out
by alterirfy a nedfalREHEFORITEF nitiHE HicdSE 199 PlepaetPinWorkitPExampiéS and
by expressing thisgede. Tvo fradgments Wers peeparett dsingtihbsplésatideNARvRichathe
nesfatin gene fromethemafire megse-ohtained iyVorkingdexample 5, wascloned o

pPGEM-IIZf(+), bygE%: 5 Tr?i‘&%d-zTE‘? firg,)tr frﬁg?\“gp} W%%_ﬁ’:@%%?adcﬁ!ﬁm@ﬁ ﬂ%s"?f the plasmid

and by carrying reaction With a set 0 mNuc 60[Sac2Thr] primer and

MNUCB2[KR-AA] RSB (FffeR $ARRICEY-E360fSal s TRAE to tcularly
GGTTCOGCGGGROTGGEEFTISLECEICGTFTETGETITECTATCGATET GBACRAGACTAA- 3'
(SEQ ID NO: 56)¢nNUcBRIB-AATREA3idD the relaticnship between the

CTTCTTGAGCAGCLAGCTCATCCAGTCIGRTACICASEQID NOSH. THePCR

reaction comprised a denaturation reaction 15 at 90C for 1 minute, followed by 20 cycles of
reaction comprisfiiy Gendturatiénat g8c 6o %%E?ﬁﬁ%s? %%géhg 486 or égR seconds,

and extension are8e&for ™Mut) in which a Lys-Arg seguence corresponding to
15 aminc acid numbers 84 and 85, among a sequence set forth

in SEQ ID NO: 26, is replaced with a Ala-Ala sequence was
prepared and investigated effect on the intraventricular
administration in rats.
Samples used for intraventricular administraticn
2G were IgG (control IgG group} purified from unimmunized
rabbits with PBS, NAP~1 IgG (nesfatin-1 IgG), NAP-Cl IgG
(nesfatin-Cl IgG) or NAP-C2Z2 IgG (nesfatin-CZ IgG)
prepared in Working Example 11, which was dissolved in
PBS, and 5 pl (5 pg) of them was administered to the
25 third ventricle. The rats used were Wistar rats l
(purchased from Nippon SLC) and were housed as in Workig
Example 6, and among 8-9 week-old male Wistar rats, those
individuals weighing 200-250 g were selected and used.
The technique of intraventricular administration and the
30 measurement of the amount of food intake were carried out
in a method similar to those in Working Example 7. 1In
the measuremant of the amcunt of food intake, the reduced
amount of focd at 3 hours after administration {(0-3 hr)
and 3 hours cver 3 hours after administration (3-6 hrs)
35 was determined as food intake.
The preparation of the KA-AA mutant was carried out

by altering a nesfatin gene from the mature mouse



minute, to prepare the amplified DNA (Stratagene's PfuTurbo(R) polymerase, Cat. No.
600250 was used). 20 The second fragment was prepared using 5 ng of DNA fragment of the
plasmid and by carrying out PCR reaction with a set of mMNucB2[KR-AA] F612 primer and
MNucB2- R1527[Notl] primer. mMNucB2[KR-AA] Féé 5'25
GAGCTGGCTGCTCAAGAAGTAGGAAGACTGC %ATGCT 3' (SEQ ID NO: 58)
mNucB2-R1527[Notl]: 5- GGTTGCGGCCGCACTTTATGTGTGTGGCTCAAAC-3' (SEQ ID
NO: 59) The PCR @otftior s RF Sane &€ Snplifcsitiony36 Sorffon forthe AREDNA
fragment. To pr@parei Bita:fragments, thesamplessdbtairide byl heo RERireadtions were

agded toa re%ctm nﬂéwg%t heha CPf&fﬁsnirﬁé'Qﬁa%tf@ eactiongpbdure is @Rlzealch2 rEer :
50 R1. Using M each of H s -Thr-For[Spel rme ve mN RI527[Not
CoBRRentral oI bier 2 S0

primer, and a reac‘ﬁon MiX ure% T X concentrate unltgo uTurbo DNA

polymerase (stat&t-BB8ve: Biratetehk) SR8 MV Bt W?P%{P%H@g%g 1415
denaturation reactienpiiascadried dutat SOC fomt mirtuteCFollmveed hyr2@ tykles efreaction

comprising 5 depaturation At 9843 fern L0 Becongs;: annealingmi 605 farr-30:seeends, and
extension at 68C for 1 minute, to prepare the amplified DNA. His-Thr-For[Spel]: 5'-
GGTTACTAGTEGTTCTGGTCATCACCATCACCATCACTCCGCGGGTCTGGTTCCGCG 10
T-3' (SEQ ID NO: 60). Fi&BER pridGaBHaMed Was subjected to 1% agarose gel
electropiioresis &EELEIEECHEATNIFETNSHFEVRIEH WaS PUATATCHENT QIAEXARKRTQMGEN).
The amplified DNA exgiserbwas:cleayed with restriction enzymes Spel and 15 Notl, and

ligated to pET41a(+) p}ﬁﬁg&@z\ﬁgoﬁ oyagen) leaved with restrlctlon enzymes Spel and

Notl, using the Quick DNA ligase kit (New n%and Blolabs qm the cloned DNA a clone,
which has no erforaGn hiaaH e CCAGCICATCCAGTCTCETCLT (SEQ ID KO: 57)

The PCR reaction comprised a denaturation reaction
15 at 90°C for 1 minute, followed by 20 cycles of reaction
comprising denaturation at 98°C for 10 seconds, annealing

at 60°C for 30 seconds, and sxtension at 68°C for 1
minute, to prepare the amplified DNA (Stratagene's
pfuTurbo™ polymerase, Cat. No. 600250 was used).

20 The second fragment was prepared using 5 ng of DNA
fragment of the plasmid and by carrying out PCR reaction
with a set of mNucRZ [KR~-AA] F6l12 primer and mNucB2-
R1527 {NotI] primer.

mNucB2 [KR-AA] F6l2: S5'-

25 GAGCTGGCTGCTCAAGARGTAGGAAGACTGCGGGATGCT-3" (SEQ ID NO:
58)

mNucB2-R1527[NotI]: 5%=
GETTGCGGCCECACTTTATGTGTGTGGCTCARAC~3" (SEQ ID NO: 58)

The PCR conditicon is the same as the amplification

30 condition for the first DNA fragment.

To prepare 2 DNA fragments, the samples obtained by
two PCR reactions were added to a reaction mixtures so
that a concentration of the reaction mixture is 5 pl each
per 50 pul. Using 0.25 uM each of His~Thr~For{Spel]

35 primer and the above mNucBZ-R1527[Notll] primer, and a
reaction mixture of 1 x concentrated Pfu buffer, Z.5



poritions introduced after analyzing DNA sequences in a 20 similar manner to Working
Example 5 and other nucleotide sequences, can be selected to obtain a vector for expressing
the KR-AA mutant. The expression and purification were carried out in a similar manner to
Working Example 5. The amino acid sequence of the KR-AA 25 mutant obtained is set forth in
SEQ ID NO: 61. Wt (normal nesfatin), which was pt&gared in Working Example 5, was used.
5 pmol each of the KR-AA mutant (Mut) peptide and the normal nesfatin (Wt) peptide were
administered to theithirdofrafalp.ebrmt o axgimitas 30 1annerdedVgrsking. Example 6. One,

three, six and 12s hougs therepfierthe, weight of the-food was determineg, {0 record the

amount of food intake, which was used as an index of feeding behavior. <Result> 35 In each
of the administratibRanttr te- Mird SAfFATERriEEFacadmifiduaibnagrotp 6f E8Atrél I9G, 131

NAP-1 IgG (nesfatint igGY,dNAP-EL GG (hestatinted gl ardtAPC2dg&-(asfatin-2 1gG),
the amount of fogd intake. during.Q-1.heur after the administration is graphicall own in a-1
of Fig. 13A, the amount o?food iﬁatake 5 during 3-6 hours fﬁs?éraap%?ggl?ylg%o@% %0292 \g?lgig.
13A, and the anfSurtSSTFoBe intale 8iiAEBL9crsG8 Graphichliyshiovm irffa-BofFigel3A.
In 0-3 hour (a-1 toid-igmp3AF aad 3&hours (a-2 of Fig. 13A), as compared to the control IgG

administration rats, indjviduais,that, 19dgceivedNAP-1 1gG (nesfatin-1 IgG) exhibited a
PourS). DUt n the O BApeae e NAP T 1 (e Tt B NAR CE T e
(nesfatif{C2 19GY o sigifificamt dfferé&fde was 15 noted as compared to the vehicle group. In
the results for 6-9 houil;ndSigrificantdiffetercenwdssasctesting eachdfttheicontteldag: group,
the NAP-1 IgG (gesfatinktlgsraraup; the NARCLIOG Angsfatin:CLIgG) group and, NAP-C2
I9G (nesfatin-C2lgG) group; JPIFI83Uh tarx-1T kit (QIAGEN). The amplified
DNA excised was cleaved with restriction enzymes SpeI and
15 NotI, and ligated to pET4la(+) plasmid vector (Novagen)
cleaved with restricticn enzymes Spel and NotI, using the
Quick DNA ligase kit (New England Bioclabs). From the
cloned DNA, a clone, which has no errocrs in mutant
poritions iIntroduced after analyzing DNA seguences in a
20 similar manner to Working Example 5 and other nucleotide
seguences, can be selected to obtain a vector for
expressing the KR-AAL mutant. The expression and
purification were carried out in a similar manner to
Working Example 5. The amino acid sequence of the KR~AA
25 mutant obtained is set forth in SEQ ID NO: 61, Wt
(normal nesfatin), which was prepared in Working Example
5, was used. 5 pmol each of the KR-AZ mutant (Mut)
peptide and the normal nesfatin (Wt) peptide were
administered to the third ventricle of rats in a similar
30 manner tc Working Example 6. One, three, six and 12
heurs- thereafter, the weight of the food was determined
tc record the amount of food intake, which was used as an
index of feeding behavior.
<Result>
35 In each of the administration into the third

intraventricular administration group of control IgG,



20 indicated that the function of endogenous nesfatin-1 is inhibited by antibody against
nesfatin-1, resulting in the increase of amount of food intake. This demonstrated that a
substance that inhibits the function of nesfatin-1 has an effect of enhancing the amount of
food intake, in 25 addition to the effect of suppre__ss'irgq food intake by the intraventricular
administration of the nesfatin-1 polypeptide as demonstrated in Working Example 13. Further,
the results of an effect on the amount of food intake in rats, in which 5 pmol each of a 30

recombinant mdt&B Testefin (RS Shd-thet midSnt (RREARL mBEnt MED3hWhich 2 255-Arg
sequence correspondiigdd aptindrecid auinbeérsi8sand-85 vwas replacéd Iritlkl abrAkkAla

sequence, was administered tadntrayentriculaeinthe rats: are showr i Fignti3Bin,Fig. 13B,

the amount of 35.food intake at O- ur, 1:3;hour,and 3-6 hours after the administration were
graphically shovxE/"r%1 m Bfnbi gé r%%gécltll\?ﬁ .Lkg%shacr)%v(\?nﬁw b-1 to %-3, innthe rats in 132

which 5 pmol of WE iR h&GHis) WasTHaRirisrred, aeighificarit corftol Edivity S food
intake was obsexwed tatceactrohthe pefiodd whileare comtriotactivity offoed lintake was
observed in the pesfatin-AMut) innwhichia Sanetationrwas introduced intathe site cleaved by

prohormone conyertase. Herefrom, jt was demonstrated that the step of nesfatinl, processed
by prohormone convertase is important for nesfatin to functionate.. Working Examgle 1510
r‘Ftﬂﬁi}Bi?s{i

Study on the eff&8t &f'€o M SHIROLT CAaMATstrERion of AHtSEHEERRIA Aghinst the
NEFA déne on feoeintake dhe-BodySveight ik bider tol fifftherindéstigatedhe relationship
between the expressionief:the nesfada(dNERA) generant t1% the soatrohob feod mtakeand
body weight, antisense RNA that suppiesses therexpression.olpesialin gene yas

continuously administered into the third VE%E}I;I}S:J_EC fmlolg is (er}‘fe%cg was Lr%vjc_asilg&te%.rAﬁlgg

antisense RNA 2§8iRRE n&&ftintt gens Was
C2 IgG (nesfatin-C2 IgG), no significant difference was
15 noted as compared to the vehicle group. In the results
for -9 hours, no significant difference was noted in
each of the control IgG group, the NAP-1 IgG (nesfatin-l
IgG) group, the NAP=-C1 IgG (nesfatin-Cl IgG) grcup and
NAP-CZ TIgG (nesfatin-C2 IgG) group. This result
20 indicated that the function of endogenous nesfatin-l is
inhibited by antibody against nesfatin-1, resulting in
the increase of amount of fcod intake. This demonstrated
that a substance that inhibits the function of nesfatin-1
has an effect of enhancing the amount of food intake, in
25 addition to the effect of suppressing food intake by the
intraventricular administration of the nesfatin-1
polypeptide as demonstrated in Working Example 13.
Further, the results of an effect on the amount of
food intake in rats, in which 5 pmol each of a
30 recombinant mouse nesfatin (Wt) and the mutant (KR-AA
mutant: Mut) in which a Lys-Arg seguence corresponding to
amine acid numbers 84 and 85 was replaced with an Ala-Ala
sequence, was administered to intraventricular in the
rats, are shown in Fig. 13B. 1In Fig. 13B, the amount of
35 food intake at 0-1 hour, 1-3 hour and 3-6 hours aifter the
administration were graphically shown in b-~1, b-2, b-3,

respectively. As shown in b-1 to b-3, in the rats in



20 used a morpholino RNA which sandwiches a translational start site, as follows. Nesfatin-1
antisense RNA: 5-ATGGTCCTCCACCTCATCTTCAGAG-3 (SEQ ID NO: 31) The
administration of nesfatin antisense RNA was 25 carried out into the ventricle by an osmotic
pump for 12 consecutive days using an osmotic pump. Among B week-old male Wistar rats
(purchased from Nippon SLC), those individuals"vx}e?f hing 200-250 g were selected and used.
The rats received intraperitoneal administration of 40 30 mg/kg body weight of pentobarbital
sodium for anesthesi&. AfRStthetail wad RamdvelFromthe hédd Ry Werix&d in%a brain
stereotaxic apparatus (DavidKephinstrumentsy iModef 962) anichtire:scalpswab drcised and a
23G nee_dle (guide capnuly was ipplaniad sgythat the t@o‘%@@%@%@@i@%@"@ ﬁeﬁ%‘ée (2.5
mm behind the bre%;ng{a, 9.5 mm frome@ei%urggg%e%%g weel}ﬁg%gslryglqﬁgyg]thae guide

. o .
cannula, the animals V\?er‘éassub?egfm‘e]fjvto the experimen ﬁ’? motic pump used was

Alzet's Model 2005 fHat Wad iR HEREtEARzéd PhysFogit A safFé Tiin'tke day before use.
Nesfatin antisensedRNAn@isenses adasiaistratioredroup) dissovedderpimsiockogical saline 5

that was filter-stefjlized with:Q 22 pn MilleeGM fiter, rgrBuSSeNGE RNALormone
(ATCGTQCTCCACOTCATCTaCAhG) stetiized in the same manner A dissalved i
sterilized physi&ogicafsaﬁr_le J(con{(r% rom\f; were |njectedlinto the osmotic pump
immediately before us&°FketBHEHER p to which each sample was connected to a tube
connecidd to the injectidredznnualdiandifeaghafieqpuitidneanauimpraienslyimplamed the
injection cannulaawas, fixed=5G tintdhedip-okthe sannilanaches thesthitka epddeleof the rat.

In this form of uge, the.sample is, 158! tqgepgmg third ventricle at a flow rate of 12 sl per 24
hours, and 40 .tg each_of antisense RNA and missense RNA were iné' ted. After confirming

C |
the rats into which the'8sfbtig purfip Was HRplaritéa Teesisfed fiont gﬁgﬁ%g}%ﬁhey were
macedinindhﬁdggp@gggsVﬂﬁy@xpression of the nesfatin (NEFA) gene and
i5 the control of focod intake and body weight, antisense RNA

that suppresses the expression of nesfatin gene was

continuously administered into the third ventricle and

As the antisense RNA against nesfatin-l1 gene, was
20 used a morphclino RNA which sandwiches a translational
start zite, as follows.
Nesfatin-1 antisense RNA:
5-ATGGTCCTCCACCTCATCTTCAGAG-3 (SEQ ID NO: 31)
The administration of nesfatin antisense RNA was
25 carried out into the ventricle by an csmotic pump for 12
censecutive days using an osmotic pump. Among 8 week-old
male Wistar rats (purchased from Nippon SLC), those
individuals weighing 200-250 g were selected and used.
The rats received intraperitoneal administration of 40
30 mg/kg body weight of pentobarbital sodium for anesthesia.
After the halr was removed from the head, they were fixed
in a brain stereotaxic apparatus {David Kopf Instruments,
Model 96Z) and the scalp was incised and a 23G needle
{guide cannula) was implanted so that the tip reaches the
35 third ventricle (2.5 mm behind the bregma, 9.5 mm from
the surface). ©One week after implanting the guide

cannula, the animals were subjected to the experiment.



20 they were kept under the condition that they can take the powder food and water at libitum.
The measurement of the amount of food intake started from the day after the cannula and the
osmotic pump were implanted, and the weight of the residual food was measured at 9 a.m.
every 25 day and, by determining the difference fro %hg weight of the food on the previous
day, the amount of food intake of the day (24 hourS) was calculated. From day 6 after the
start of administration, body weight was measured at the time of measuring the amount of

food intake, and ™3¢ cRERGEL n BBAY Wkt tire™diereottield *on 4y 1% terafe start of
administration, the imetividualstiargdcte growp ywerelsarrifice ds ahohthef hypotira@arws in the

brain was removegs Jsing dhe sample; extracted sthesexpessiaun ef bestatin was confirmed by
35 Western bIottirclj%With nesfatin-1 Ab. W?es rnst%lgttin was carrjeq out in amanner similar to
es

those describedin - 134" %& 3'|'P1§ EXam 13%nd 12. :I“ﬁepch \centration of bands stained in

Western blottingtwas deagrminbieRty sdemsitdmedyy <RedUiB2 5:CHanbesxndRe Hmbainat of food
intake during 24d410ousssnibe canirol greupsand the gntisense aministsatan xgroep tonwhich

nesfatin antisenﬁggl\géryga%gggggisg%eg Aareshown in A of Eig.,14 apd ch_anges in body

weight are shown in B of Fig. 14. As compared to the control group, 10 an increase in the

: ‘ r

amount of food MEARE BA BF F7G 1147 WAS nbTEE Irf the BnHEBAsE Hmihistr&tisitigrdths from the
day 1 after the stéue of sierihstRIIN, Btk tHe Amaurite PfcodiFRake s aRvaysi §reater than
the control groupudiiring the measinemeniperod {untilkame d Rafterdthe Thistart of

administration). EQr chapggs.in bogly weight(B,,0f Fign 14k no.differapee yuas noted; ogeday 6

after the start of administra'gon ,bet\év enithel%%r%tégl %%yp. gng éhgoantisensei gd‘ma!rsustration
group, but on da‘S’/‘?‘l?r%‘\‘?‘lldaaﬁ}ereétr lﬁanl R’:aﬁ??ncrease in odly \;\/elgtht (If’f(fﬁgﬁlwas.noted in 20
the antisense adriffistr&foribrdup- B8 dorfpafediGtisgnnula reacnes the third

ventricle of the rat. In this form of use, the sample is
15 injected to the third ventricle at a flow rate of 12 pul
per 24 hours, and 40 ug each of antisense RNA and

missense RNA were injected. After confirming the rats
into which the osmotic pump was implanted recovered from
anesthesia, they were placed in individual cages where

20 they were kept under the condition that they can take the
powder food and waster at libitum. The measurement of the
amcunt of food intake started from the day after the
cannula and the osmotic pump were implanted, and the
welght of the residual food was measured at 2 a.m. every

25 day and, by determining the difference from the weight of
the food on the previous day, the amount of food intake
of the day (24 hours} was calculated. From day 6 after
the start of administration, body weight was measured at
the time of measuring the amount of fcod intake, and

30 changes in body weight were also recorded.

On day 12 after the start of administration, the
individuals in each group were sacrificed, and the
hypothalamus in the brain was removed. Using the sample
extracted, the expression of nesfatin was confirmed by

35 Western blotting with nesfatin-1 Ab. Western bletting

was carried out in a manneyr similar to those described in



control group, and the difference expanded from day 9 to day 11 of the measurement period.
In the Western blotting analysis of nesfatin-1 using the rat hypothalamus sacrificed on day 12,
the expression of 25 nesfatin-1 was significantly decreased in the antisense administration
group (the band intensity by densitometry was 8.50.7 AU) compared to the control group(the
band intensity indicated 14.31.2AU, which was defettnined using densitometry). From the
result, it was revealed 30 that the intraventricular administration of nesfatin antisense RNA
has an effect of &eplstEssifg e ksprédsivic of hesfatliti 8REGTERERERg the 6Nt of food
intake and body weiglatigain. Wetdrg Exarple: 4635 Paeductiom efiregombinant nesfatin-1 by
a recombinant |p.order to prepare nesfatin-1 in large quantities, 135 a method of producing
recombinant nesfatin-1 using a_recombinant was investigated. A gene encoding mouse
nesfatin-1 was obtaine%%%sn Gn expression vector was constructed by binding the gene 5 of
glutathiohe S-transferdSe2(GST) dhd Rttt tdg & tHE RAterffiAdPofthe REsfatincPéehe, so
that a cleavage faite GLeuadakPea-ArgsGly-Sed-)tetleaved Lising thrombini sediatesithe amino

acid sequence %fﬁajglgldias tagand the amino acid sequence of meusernestatinsdn the protein
10 after translation. The gene of mouse, nesf?tg_?éln\gas obtained u in% mouse bjéaigrceDNA
. TheTi

(Clontech) by two runs of PCR (nested PCR rsﬁhﬁéﬁeaséa a forward lp(:ﬁ}mer
(MNucB2-F337:S8EGNDNG: 8%) A4 a téversthriifPaRfduEB2ERT 12°8EQ I DING#36) at
100 pMiéach, Pyrobest A&l 5 pohmesaseai{ifakerabico®. Kn ROOSA) the réaction buffer
attached and d\/ER a{kwasGarfigd Qut-acearding tonthe attachechpratecel. fhePSR reaction
comprised, after, jeactian, oL 90 for4 Iinuls, & {smRetathle conditn;of 30 cyglggiof 98C for
10 seconds and 68C Yor 1 minute, 20 and then a reaction at 68C for 2 minutes.
of food intake was always greater than the control group
during the measurement peried {until day 12 after the
15 start of administration). For changes in body weight (B
of Fig. 14), no difference was noted on day 6 after the
start of administration between the control group and the
antisense administration group, but on day 7 and after a
significant increase in body weight (P<0.03}) was noted in
20 the antisense administration group as compared to the
contrel group, and the difference expanded from day ¢ to
day 11 of the measurement period. In the Western
blotting analysis of nesfatin-1 using the rat
hypothalamus sacrificed on day 12, the expression of
25 nesfatin-1 was significantly decreased in the antisense

administration group {the band intensity by densitometry
was 8.5+C.7 AU) compared to the contrel group(the band

intensity indicated 14.3%1.2AU, which was determined
using densitometry). From the result, it was revealed

30 that the intraventricular administration of nesfatin
antisense RNA has an effect of suppressing the expression
of nesfatin~1 and of enhancing the amount of food intake
and body weight gain.

Working Example 16

35 Production of recombinant nesfatin-l1 by a

recombinant

In order to prepare nesfatin-l in large quantities,



Forward primer (mNucB2-F337): 5-GCACGCTGAC CGCTC TGGAAG-3' (SEQ ID NO: 35)
Reverse primer (mNucB2-R712): 5'-CAAATGTGTT AGGAT TCTGGTGGTTCA-3' (SEQ ID
NO: 36) 25 Using 0.5 sl of the PCR product obtained, the second run of PCR was carried out
using a forward primer (mNucB2-N3[Sacl-Thr]) and a reverse primer (mNucB2- R389[Notl]) at
100 pM each, and using Pyrobest DNA polymerasé 335 in the first FOR. The PCR reaction 30
comprised, after reaction of 90C for 1 minute, a temperature condition of 20 cycles of 98C for
10 seconds, 60€ foeBxskcohdsradd 68T fm@@ﬁ%iﬂ@}ﬁn@@ﬁéﬁ’@imeécmm 68C for 2

minutes. Forwardqurimer fanticBi N3 Sast-Thah 8" 35

OGTTCCOCCGETCTE GLIECEEIEE TICLCHINCOATCIACARMEACCARS (SEQ
ID NO: 37) 136 Reverse primer (mNuc §ﬂ§é§ 5~ GGTTGCGGCCGCTTACCTCT

TCAGCTCA TCEAGTETCE S ISEST IDNG 53 Y&hEfor Sampies thaf Ward Sobjected
to two rufts 5 of FCRIwéRS purfied ity phehelehforofdih exndacibatidéaged sdthrestriction
enzymes Sacll anekNotls apdithen sabjeciedde aganse gplelectsephatesis te:exeaisega band

corresponding tq a.engityataaut 309 b e wes.puiied yih QUAEXUKILIIAGEN)

The purified PCR 10, product of about 300 bp was Ilgated to ET41 asmld vector
(Novagen) cleaﬁﬁ%ﬁﬁ?gsﬁf&?oﬁ%rﬁ%%fﬁﬁ%ﬁﬁ T\Io‘fFuglhﬁtﬁw é iCKEBNK fig 588 kit
(New England Bibldlz) 2The |igpted veetsrivasistottcéd idtran B bR skamt9409 and the
8 transfptmants #fusebtataed 5 were subjectedrio plasmid extractioatdmalsmal scale. The

plasmids thus obigined,were analyzed, or t9§a9y0@9<tzhde é%H%B&‘% pfihe spquenge ofhe
nesfatin-1 genejnieg ate uggﬁéhe Blggge Term| cg S uencing F FS Ready

Reaction kit and"AB1377 typ 130 séqeficer er mer nc): As a résdtt, an
expression vectorhaAAg aF@éHe if%thichH tHQto}Pectand a reversé primer

(mNucBz2~R712: SEQ ID NO: 36) at 2100 pM each, Pyrobest DNA
15 polymerase (Takarabic X.K. ROGSA), the reacticn buffer
attached and dNTP and was carried cut acceording to the
attached protocol. The PCR reaction comprised, after
reaction of 90°C for 1 minute, a temperature condition of

30 cycles of 98°C for 10 seconds and 68°C for 1 minute,

20 and then & reaction at €8°C for 2 minutes.

Forward primer {mNucBZ-F337): 5'-GCACGCTGAC CGCTC
TGGAAG~3' (SEQ ID NO: 35)

Reverse primer (mNucB2-R712}: 5'~-CARATGTGTT AGGAT
TCTGGTGGTTCA~3"' {SEQ ID NO: 36)

25 Using 0.5 pl of the PCR product obtained, the second
run of PCR was carried out using a forward primer
{mNucB2-N3[SacI~-Thr]) and a reverse primer {mNucpBZ2-

R385 [NotI]) at 100 pM each, and using Pyrobest DNA

polymerase as in the first PCR. The PCR reaction

30 comprised, after reaction of 90°C for 1 minute, a
temperature condition of 20 cycles of 98°C for 10 seconds,
60°C for 30 seconds and 68°C for 1 minute, and then a
reaction at €8°C for 2 minutes.

Forward primer (mNucBz~N3{SacI-Thr]): 5'~

35 GGTTCCGCEEGETCTGETTCCELGTGE TTICTCCTATCGATGTGGACAAGRCCRAA-T!

(SE¢ ID NO: 37)



sequence of nesfatin-1 has been integrated was obtained, and this was named
pET41la(+)GST-His-LVPRGS-mNAPL. By introducing the
pPET41la(+)GST-His-LVPRGS-mNAPL1 25 into E. coli BL21 (DE3) Codon Plus RIPL and
expressing, a fusion protein (GST-His-LVPRGS-mNAPI) of GST-Histidine tag-thrombin
cleavage sequence-nesfatin-1 was expressed. Clonds abtained by introducing the
pET41a(+)GST-His- LVPRGS-mNAPL1 into E. coli BL21 (DE3) Codon Plus RIPL and 30
selecting in a LB medif®védiitaimngianaileirBaas S8 ditdieslih! £0 filof the LB medium
containing kanagytirc@@XGoCUunng vas stapped e ikerabsorbarsmata wavelength
of 600 nm becargg,0.8. 3 ml of the culture liquid was inoculated into 100 ml of the LB medium
35 containing kanamy%ianhich V\Qasﬂcultureg at %ZC When the absorb nce %t a wavelength
of 600 nm became 0.8- I'mi 61 100 MM PTG tvas add8d 1o ifdice e expresdiBn ot 137
protein. After ad8ingP AR G assHakiidg Eafturd Wadleified ButatSreTfor3 Houts 1 Phe culture
liquid was centrifugedsat 8000 rprafor 20tminutesAdttoxallert athe crlisiof EngokinsFrom
the cells of E. calithus.ahiaines, 1he GST- His-LMBRGSIRNARY fusigndiotel was sxiracted,
and purified with arrglclée!jg elate colum%% |%NTAfah%?<rfg)se). {;I' I\<7Pcells Wergisus ended in 20
ml of the Sonicafidh™ Butar (50 MM KE2E0O4 “Bo M R, 3 MMPBTT B BF 10 containing
one-fold concenkiafibh FCHMpleRIEBTA freb tREeHeTBgnosties KK} 448D.BIBId
concenfration ofp BugBtisterf (Mercic Lith ) Navagen, Tata bed 705848 Tahd wereo Hisrupted by
fson;%atlign in ice@@@ﬁ%fonﬁh@m&&ﬁ?sctegvéarﬁl@%@;d %gﬁq:%&@%ﬁe@yify&g@gi @ta%&,ﬁ_)oodrpm
or minutes the supernatant was collected..10 ml of the .supernatant gbtained was
applied to 1 ml ﬁﬁl@'ﬁogfaﬁoss}en%oﬁr%r\lg @dﬁ |b%édqv%ﬁﬁ%ﬁeqf§/gis(§ﬁﬁer ’(ﬁ??n NaH2P04,

300 mM NaCl, 10 iRidazoi@Ephie By eand Srasied fFict™ if 184ARET iHE-vash Buffer (50
mM NaH2PO4, 800mk:K&aTl, 2620 eM itidaZoler pib 8¥nThiescalbnm aftes vashing was
eluted twdce with;2:5mwf{hedlutien bpftei(58 MM raction on a small scale.

The plasmids thus obtained were analyzed for the
nucleotide seqguence of the sequence of the nesfatin-1
gene integrated, using the BigDye Terminator Cycle
Sequencing ¥S Ready Reaction kit and ABI377 type DNA

20 sequencer (Perkin-Elmer Inc.). As a resulif, an
expression vector having a gene in which the correct
seqguence of nesfatin-l has been integrated was obtained,
and this was named pET4la (+)GST~-His-LVPRGS~-mNAPL.

By introducing the pET4la(+)GST-His-LVPRGS-mNAPL

25 into E. coli BL21 {(DE3) Codon Plus RIPL and expressing, a
fusion protein {GST-His-LVPRGS-mNAP1l}) of GST-Histidine
tag-thrombin cleavage sequence-nesfatin-l was expressed.
Clones obtained by introducing the pET4la (+)GST-~His-
LVPRGS-mNAP1 into E. coli BL21 {DE3} Codon Plus RIPL and

30 selecting in a LB medium containing kanamycin was
cultured in 10 ml of the LB medium containing kanamycin
at 37°C. Culturing was stopped when the absorbance at a
wavelength of 600 nm became 0.8. 3 ml of the culture
liquid was inoculated into 100 mi of the LB medium

35 containing kanamycin, which was cultured at 37°C. When
the absorbance at a wavelength of 600 nm became 0.8, 1 ml

of 100 mM IPTG was added to induce the expression of



Na2HP04, 300 mM NacCl, 250 mM imidazole, pH 8.0), and a fraction containing the eluted
GST-His-LVPRGS-mNAP1 fusion protein was collected. The extraction supernatant 25 from
the residual cells was similarly treated, and a fraction containing GST-His-LVPRGS-mNA21
fusion protein was collected. From the GST-His-LVPRGS-mNAP1 fusion protein, the portion
of GST and histidine tag was removed, and furttier* 36 purification, GST-His-LVPRGS-mNAP1
fusion protein bound to the GST resin was subjected to thrombin treatment and to purification
with reverse pha¥ecdtirbnatotfaphy . Greer I8Temaove Fa kbliglerividelisopalysaccharide

(LPS) that may egt-asean inflanamatory: sebstance, Jhe buifges 35 @t this stage;and after were
those confirmed to be L.PS- free. 7.2 ml of the fraction containing the GST-His-

LVPRGS-mNAPTRIsor BR&2irk vat WAshBl orfdf6id M488 teohckhiratioh stB3$Bind/wash
buffer (Merck Ltéi:;eNevagenpEdt.- Nec¥0571), which was finally added to the GST resin
(Merck Ltd., Novagen, Gatn Nov&7 Q24h)s (eguivalentto Z2unl)suspended i3 mkafthe GST 5

Bind/Wash buffe; andaqntly. stipred at 20G for 1 hour, After collecting the resin by
centrifugation, saﬁj resin was washed twilce inp36 mi gf the GST @%nﬁ\?\?ésﬁ%ﬁﬁer. To the

washed resin, 3% fit ot &sdiutiBnor 26 (iRt PRE 0F thrgihibifTh PBSWaR &ddsdafl-
suspended, andifeacted 10 at2FC Fop e sindér géntd stiindicTHe rasinn after the
reaction was debivefredrin (B8 mbirka fites-, atachedwcup (Milip@repwith giporessize of 0.22 Rm,

centrifuged at 3,000:r0m fan2 dpinutes and the filtered Jthrambin:treated sample was
collected. To 45(PFRl of the 15 thr mbln-ér%atfd S%[T‘Ble#" s.added 50 RI of acetic acid to
r maalflograp yg

prepare a sample for C18 Tevarse phiasé ¢ Il rEUSREE pRALED ©f
chromatographyPEgmipFisel thdcditiohtfith Agradient of deetdisitrild & D196 afftloreacetic
acid, and the grddientmasisétyatstO%cacetonittite: G2 Owvmintte $40-20%m agetenitrile The

gradient:60 mingtas{30-4090 sasgtonitrile gradient 40 minutesiN-60%6 aggtonitrile,

15 minutes, and the supernatant was collected. 12 ml of the
supernatant cobtained was applied to 1 ml Ni-NTA agarcse
column equilibrated with the Lysis buffer (50 mM NaH2PO4,
300 mM NaCl, 10 mM imidazocls, pH B.0), and washed twice
in 10 ml of the Wash buffer (50 mM NaH2P0O4, 300 mM NaCl,

20 20 mM imidazole, pH 8.0). The column after washing was
eluted twice with 2.5 ml of the Elution bhuffer (50 mM
NaZHPO4, 300 mM NaCl, 250 mM imidazole, pH 8.0), and a
fraction containing the eluted SST-His~LVPRGS~-mNAP1
fusion protein was collected. The extraction supernatant

25 from the residual cells was similarly treated, and a
fraction containing GST-His-LVPRGS-mNAPl fusion protein
was collected.

From the GST-His-LVPRGS-mNAP1l fusion protein, the
portion of GST and histidine tag was removed, and further

30 purification, GST-His-LVPRGS-mNAPL fusion protein bound
to the GST resin was subjected to thrombin treatment and
to purification with reverse phase chromatography in
order to remove E. coli-derived lipopolysaccharide (LBS)
that may act as an inflammatory substance. The buffers

35 at this stage and after were those confirmed to be LPS-
free. 7.2 ml of the fraction containing the GST-His~-
LVPRGS-mNAP]l fusion protein was washed one-fold



gradient:5 minutes. Protein eluted from the column was monitored by measuring absorbance
at a wavelength of 280 nm. By examining the fractions eluted with acetonitrile 25 gradient by
SDS-PAGE and Western blotting, nesfatin-1 was found to be eluted at an acetonitrile
concentration of 36.2%. Thus, this fraction Was_coil%te_d, lyophilized, and dissolved again in
distilled water for injection, which was used to determine protein concentration by 30
absorbance and LPS content by Endgspacy assay (Seikagaku Ko %gi<Result> From 100
ml of the culture"RAE=5EBBEE 7§ ofSEru @%%ﬁ%ﬂiégﬁ%s%ﬁg% f&% purified with
Ni-NTA 35 agarbsezand th€aécoviery gladstatinvl ikat was fhroadbin-teeiard dehighy purified
by C18 reverse phase=sk39 chyematogsaphyiwas472.5g: Theaamoont of LPS contained in

the highly purified pesfatin:1 was about 4:0g telgfive.Lg 1,9, 08 nesfatin-1;, Eughermore, when

the highly purified hesfatin-1 was intraventricularly administered 5 to rats in a method similar

to that inPWorkirfg ExAf§se B3I effebfoPslippressing ¥66d fitak8 andir SuppHessing body
weight gain wasiated. ddiis édicated: tkat-thel praductior: ofi dative: hesfatie1ds ppossible by

expression and puisifigatign 41sing adecombinant. ok0 Werking Bxample.17, Siudyon the effect
of nesfatin-1 ad ini%rgtigg knetg thg tgizgd v;nérir%lf oofqucléerltJaéflaorglt% fnzf&og Ei_r%ta}(n%control
As described in tfle conventional tréc%ndogy', many of 15°0bese people or pa?len?s with

adiposis exhibit PésisbRER 4B 1&ptin AWhithSp8ses A problsmsmethestathdlSyy &AA* Fdatment.
Thus, using Zucker faffa rats (ichasl ef ahdNaturenGenetiesrYohdl3, pmel8-d9111996), an

animal pathological rpodglot leplinresisiageg. the,2Q.Lffagt of nesfating] an fhe control of the
amount of food intake was investigated. As rats, 8 week-old male Zucker fa/fa (Zucker) rats
attached cup (Millipore) with a pore size of 0.22 um,

centrifuged at 3,000 rpm for 2 minutes, and the filtered
thrombin-treated sample was collected. To 450 pl of the
15 thrombin-treated sample was added 50 pul of acetic acid to

prepare a sample for Cl8 reverse phase chromatography.
The reverse phase chromatography comprised the elution
with a gradient of acetonitrile in 0.1% trifluorcacetic
acid, and the gradient was set at 10% acetonitrile:ll

20 minutes/10-20% acetonitrile gradient:60 minutes/30-40%
acetonitrile gradient:40 minutes/40-60% acetonitrile
gradient:5 minutes. Protein eluted from the column was
monitored by measuring zbscrbance at a wavelength of Z80
nm. By examining the fractions eluted with acetonitrile

25 gradient by SDS-PAGE and Western bletting, nesfatin-1 was
found te be eluted at an acetonitrile concentration of
36.2%. Thus, this fraction was collected, lyophilized,
and dissolved again in distilled water for injection,
which was used to determine protein concentration by

30 absorbance and L.PS content by Endospacy assay (Seikagaku
Kogyo) .

<Result>
From 100 ml of the culture liguid, about 7 mg of

crude GST-His-LVPRGES-mNAPl was purified with Ni-NTA-

33 agarcse, and the recovery of nesfatin-1 that was

thrombin-treated or highly purified by C18 raverse phass



and Zucker +/+ (Lean) rats as the control animal were purchased from Nippon Charles River,
and were housed in a 25 cycle of 12 hours of the light period from 6 a.m.to 6 p.m. and 12
hours of the dark period from 6 p.m. to 6 a.m. the next morning and fed a powder food
(Nippon Clea, CE-2), and kept at 22C, and throughaqut the experiment period, a similar
condition was continued in housing. 30 After preﬁm]rﬁgry"housing of the purchased rats for over
one week, individuals weighing 200-250 g were selected from among 9 to 10 week-old
individuals. The sanyale Usetkeioradministration yeas ofiben avlicht thef rédgmbinant imedse

nesfatin-1 prepargd inn&/orkiggi3b Exarmplesl 6 was dissolvesk to Gmel i %&%&%%ﬁ@d as
the control sam%le p#ysiolo ical s%gene (%?Iine was - 140 used. Five | of the samples
prepared were administérédf iRt third ventritie 3 8atFrat 8Fthe §fodp 8F e each of
Zucker rats and #e L&bpdats pérgioup (e Zackarmsesfatindl grdup ateiréarimestatin-1
group, the 5 Zucker/Salneigrauméhadean/saline aroup)athe dimingx of admigigtration was

immediately before beginniipgdbe dark psriod.whep feod intgke.hehayign s enhanced, and
the method of administration was similar. Q%that described in Working Example 6. 10 After

intraventricular SAMINISTALOHN, the dmbunt of fobdintake WS eterfiingd By haastfing the
amount decrea$éd bf Bhe ppiriBiFodeTop athitral duringfeti touri $-Pheaid anda-6 hours.
For test of significant =diffecencecanalysisi ebvavance was uWsedcbaisiResudt> A of Fig. 15

shows the result measygeg of Joad Jintake for the group (the Lean/nesfatin-1 group) in which
nesfatin-1 was adminisstgr‘%p and foy the grou % Legn/saling group) in which physiological
saline was 20 administere }fo?ﬁe%eear‘le r%tes,cgn f%%?%%% s%c%v%nfﬂgelsr{égﬁﬁlmélasured of

food intake for th& HRolp Tthth At K HEHatR- P §raRsvAR Mo SFatkS- Plva&ee@ministered
and the group (thetZdekertSdiirmigroup) in

As described in the conventional technology, many of

15 obese people or patients with adiposis exhibit resistance
to leptin, which poses a problem in the pathology and
treatment. Thus, using Zucker fa/faz rats (Michael et
al., Nature Genetics, Vol. 13, pp. 18-19, 1866}, an
animal pathological model of leptin-resistance, the

20 effect of nesfatin-1 on the control of the amount of food
intake was investigated.

As rats, B week-old male Zucker fza/fa (Zucker) rats
and Zucker +/+ (Lean) rats as the control animal were
purchased from Nippon Charles River, and were housed in a

25 cycle of 12 hours of the light period from 6 a.m. toc 6
p.m. and 12 hours of the dark period from 6 p.m. to 6
a.m. the next morning and fed a powder food (Nippon Clea,
CE-2), and kept at 22°C, and throughout the experiment
period, a similar condition was continued in housing.

30 After preliminary housing of the purchased rats for over
one week, individuals weighing 200-250 g were selected
from among 9 to 10 week-old individuals.

The sample used for administration was one in which

the recombinant mouse nesfatin-1 prepared in Working

35 Example 16 was dissolved to 5 pmol in 5 pl of PBS, and as

the centrol sample physioleogical saline (Saline) was



which physiological saline was administered to the Zucker 25 rats. In a result (A of Fig. 15) for
the control animal, Lean rats, the amount of food intake during 0-1 hour and during 1-3 hours
was decreased in the nesfatin-1 administration group relative to the Saline administration
group (P<0.001). No difference was noted 30 in;hﬁﬁngunt of food intake during 3-6 hours. In
Zucker, a leptin-resistant animal, as in Lean, a significant reduction in the amount of food
intake during 0-1 hour and during 1-3 hours was noted in the nesfatin-i administration group

relative to the S&FRA35 afiifistlatin §i6uls #PROTO DL BRAHRS3HE ReuPsd "dighiieant

reduction (2<0.05) wastalsotrioted (BeimtFig: 1 &5k The abovetsuygests ¢hat-thepeffesct of
suppressing - 144; feod intake by;nestatin:3 was gxhibited withoy} the effectof Jgptin;and it is
considered effec;i}\{g}ygnd}ergpaq Jeptin-resistant. cog@itiopévylgglkeiréga xample 18 5 Study on the
effect of intraperitoneal administiation of nesfatin-T o the control of the amount 6f food
intake in thice It WAEkG&MdRsHated P tie eXPeriffeit/SrR irtfeveritfiealar adhimistaiad in rats
that nesfatin andc fl=degfaiintl ate émvolved inmcantrol iy the Ameuntafifootiintake:dn order

to study the effegt.on offagrianimale speeies. the adminisiration-expedment Qymice was
carried out. CO”%‘QS”Q%%%“%%‘ %tgrlgx ass%rﬁ@%rgaceutlcal it.was tho%%hl;tto be important

. . Ml lar
that the 15 peripheral a inistration is also & ectlve,wgr?d fhus aﬁrlnft?aper?toneal

administration was¥elddied adalicabiidistratinfote. Furthermore, an administration
experimeht was also caffisgroatominerAgouti-yeliondrid¢57BLGEAYHa) hiiee avivicharefanimal

model of obesityrinc20 whiehthe: funclion: ohsHparessing feod intgkery MEIR/MCAR has
been inhibited by e gxcegsive expression. o7 g AgoUll RLIEIn. e gxpggmental animal

was 7 week-old male ICR mice .
hour, 1-3 hours and 3-6 hours. For test of significant

difference, analysis ¢f variance was used.

15 <Result>

A of Fig. 15 shows the result measured of food

intake for the group {the Lean/nesfatin-1 group) in which
nesfatin-l was administered and for the group (the
Lean/Saline group) in which physiological saline was

20 administered to the Lean rats, and B of Fig. 15 shows the
result measured of food intake for the group (the
Zucker/nesfatin~1 group) in which nesfztin-1 was
administered and the group (the Zucker/Saline group) in
which physiclogical saline was administered to the Zucker

25 rats. In a result (A of Fig. 15) for the control animal,
Lean rats, the amcount of food intake during 0-1 hour and
during 1-3 hours was decreased in the nesfatin-1
administration group relative to the Saline
administration group {(P<0.001l}. HNo difference was noted

30 in the amount of food intake during 3-6 hours. In
Zucker, a leptin-resistant animzl, as in Lean, a
significant reduction in the amount of food intake during
0-1 hour and during i1-3 hours was noted in the nesfatin-1
administration group relative to the Saline

35 administration group (P<0.001). During 3-6 hours, a
significant reducticn {P<0.05) was also noted (B in Fig.

15}. The above suggests that the effect of suppressing



purchased from Japan SLC, Inc., and were housed after 25 purchase in a cycle of 12 hours of
the light period from 6 a.m. to 6 p.m. and 12 hours of the dark period from 6 p.m. to 6 a.m. the
next morning with free access to a pellet food (Nippon Clea, CE-2), kept at 22C, and housing
was continued in a similar condition during the 30 experiment period. The mice purchased
were subjected to preliminary housing for over one eek, individuals weighing 35-40 g were
selected among 8 to 9 week-old individuals and were used in the experiment. The sample

used in the admiriSfatien s ik 3855e:bhibihalt nGase héshdintid Preparédth Working
Example 16 disstfieckincZ00.¢pf physielogical saliwe sbdestal eoiftairt 2 vamoh d9rnmol or 50

nmol, and as the ggptrel »142ssapplecphysiplegical saline (Saline) alone was used. Using a
tuberculin syringe equw :%givgith%gg%gefgle, 200 | each of the sample was administered
once into the abdomina cavr[g of each mouse (5 animals per %roup), and 5 the time of

administfation was immEdfeRPb&RTethEeStart o P PErikaafcderiod. In the experiment
on the animal modet oi ebesity.o:€ 578 bSIaice werernusdtkas thé xohtrof grbep ameAgouti-
yellow mice wergguseshas the animal madel of obesity, and 10 these animals were purchased
from Nippon Charles Riyer (Jagksan Lab.). The housing condition and the week age of the
mice used were similar to those ?cr)t}ot?lslétlrca emicler,1 v{\illﬁ%reé? ﬁﬁﬁ%ﬁalsoweighin 25-28 g for

the control groupfmiéd BREHhERIGIaRREYHITG B1158 gHorthb LS Agbuttysifow midewere
selectedtand useds Theisanphr eisedvin thecadmigistration Miag rébemisheamtmefiséop@sfatin-|
dissolved in 200: hefpaysiologicalsatinessa ragito epataim Ad-amal, and&s theigentrol sample,

physiological salipe (Saline). alone.was;used (16 animals 20 per group) Other.conditions were

similar to those in the above. Each mouse that received admlnlsli{?ggna\‘/gasé placed in an

individual cage, HHdFdffing 053 hottB Siferihas practical uta

pharmaceutical, it was thought to be important that the
15 peripheral administration is alsco effective, and thus an
intraperitoneal administration was selected as an
administration route. Furthermore, an administration
experiment was also carried out on the Agouti-yellow
(cB7RL/6J-AY/a) mice which are animal model of obesity in
20 which the function of suppressing food intake by
MC3R/MC4R has been inhibited by the excessive expression
of the Agouti protein.
The experimental animal was 7 week-old male ICR mice
purchased from Japan SLC, Inc., and were housed after
25 purchase in a cycle of 12 hours of the light period from
& a.m. to 6 p.m. and 12 hours of the dark pericd from %
p.m. to 6 a.m. the next morning with free access to a
pellet food (Nippon Clea, CE=-2}, kept at 22Z°C, and housing
was continued in a similar cenditicon during the
30 experiment periocd. The mice purchased were subjected to
preliminary housing for over one week, individuals
weighing 35-40 g were selected among 8 fto ¢ week-old
individuals and were used in the experiment.
The sample used in the administration was the

35 recombinant mouse nesfatin-1 prepared in Working Example

16 dissolved in 200 pl of physiological saline sc as to

contain 2 nmol, 10 nmol or 50 nmol, and as the control



administration the weight decreased of the pellet food 25 was measured to determine the
amount of food intake. For testing of significant difference, analysis of variance was used.’
<Result> The result measured of the amount of food intake 30 during 0-3 hours after
administration when nesfatin-1 or physiological sgli;g was intraperitoneally administered into
ICR mice is shown in A of Fig. 16. In the result of o% Fig. 16, a decreases in the amount of
food intake was noted in the mice_that received 2 nmol, 10 nmol and 35 50 nmol of nesfatin-1

per mouse relatif8t8 thie ISt (S grotin) Bhd Stat<tEinLiehficit disdases in the
amount of food iHEkeowerd werad i 10 Mol ndd3eEL0T) anid B0nmbE(m<@.005). This

indicated that sipge ?asf@%ﬂ exhibits %ﬁéﬁﬁ\@%ggsge%@@m_{%d ointake in gigg as well
as in rats, it has an fect olf controlling food intake in m}a,gy species, and 5 admlnlstratlcg)n from
4 omiln a <] a

not only via the Brain but via the periphery sUch as the abdomimar cabity is'efektive f

suppressthg foodiftakemAISY, iEWak derhbnsiated d5atl e Hitragentorreanyadhimistered
nesfatin-1 is hassanr reffa@ qf suppressirigefodeintake ircthe early stage 10 after administration.
Also, in the experimentgn the moyse madel ef, obesity.the lesulkmeasured of the amount of
food intake whe&gt%\ﬁ'glgg&cacl sa“lrienree(%qsrét or Qe&f&tin-l 11:0 gmop was ggn%inisé%r.eg to the
mice (c57BL/6J) of the con’trc?l 15 group Is shown in of Fig. 16, did the T8SuftAieasured of
the amount of fob&rihEikéWRRNISHVsiSRRfcASAR IebhBlorAestatintl YReTHIEH ias
administéred to e Lgautiqyellewwmnice, thesheuse nodel Ofippesity;ls showrRin« of Fig. 16.

As a result, bothindbednicerabthe. 20-santiol gseun andhihe-mice ofthe Agautisyellgu mice, the
amount of food igtake, wagsignificagtly tecreased In the, mice that recelved the iraperitoneal
administration of nes atin-1 relative to the control. Since Agoutl-yeﬂow
whereas individuals weighing 25-28 g for the control
group mice and individuals weighing 31-38 g for the
15 Agouti~yellow mice were selected and used. The sample
used .in the administration was recombinant mouse
nesfatin-1 dissclved in 200 pl of physiological saline so
as to contain 10 nmol, and as the control sample,
physiclogical saline (Saline) alone was used {16 animals
20 per group). Other conditicns were similar to those in
the zbove.

Each mouse that received administraticn was placed
in an individual cage, and during (-3 hours after the
administration the weight decreased of the pellet food

25 was measured to determine the amount of food intake. For
testing of significant difference, analysis of variance
was used.

<Result>

The result measured of the amcunt of food intake

30 during 0~3 hours after administration when nesfatin-1 or
physiological saline was intraperitoneally administered
inte ICR mice i1s shown in A of Fig. 16. In the result of
A of Fig. 16, a decreases in the amount of fcod intake
was noted in the mice that received 2 nmeol, 10 nmocl and

35 5C¢ nmol of nesfatin-1 per mouse relative to the control
(Saline group), and statistically significant decreases
in the amount of food intake were noted in 10 nmol



mice is a model of obesity in which the function of 25 suppressing food intake by melanocortin,
a ligand of MC3R/MC4R, does not work due to the over expression of the Agouti protein, it
was suggested, a pharmacological activity was demonstrated in a leptin-resistant model in
the result for the Zucker (fa/fa) rats in Working E&agﬁe_\’so 17, and similarly food intake was
controlled by a mechanism independent of that of fodd intake suppression in the existing
Agouti/melanocortin system. Working Example 19 Study on the effect of the intraperitoneal
and 35 subcutangdts 4drmifigftation gt Hestai1-1"8a contioliy iR st gF#6od intake in
mice In WorkingsExaaple $8ait wad. discidsed: thatrthect 144 tintrapesitppeakadministration of
nesfatin-1 into miee isc<alse effective dnsuppressing fopddntake,and thus.agan. example of
another perlphe@égggg;ﬂsit;pgtl% 5Qe effect eofi%upn%%ggngrggsiaeq:mlné%tcgatlon of nesfatin-1 was

also 5 examined é':[h,e sample used in the administration was the recombinant mouse

nesfatin- prepa?: 018 WWEAdhg Bkahhpie 18°dicBoK et 306 | BF physitidgichp sate so as to
contain 10 nmolp&dzsie eorolesarnple, Psidlogicat 40l saline (Sdline)dfoneiwas used.

Using a tuberculimsyringe eguipped with 835G needle, 200,Leach.afthe samples,was
cdminstred ones i Ve b 2. . 1 poderels o [ ack ot o ovse,
[ diatel p.m.) o

and the time of administration was immediately before the start fie dark period.

Other conditionsewg]?é: Sifflaf 18RAGSS 1 Yvofkify EEHBle 18 LR e3RMLY THe % ult measured
of the ahfount offberFintakE rduiiig:033heurs after administration when nesfatin-1 (10 20
nmol) or physiological 5atine (Qhwasantrgperiiareall\y(iR)-er subGiianegusly-(sc) administered
into the mice is showin in, Agfdige 443 angldhiat, duing:0-14-huis i showr,in B Qf Fig, 17 In
A(ﬁlqg'17’theﬁﬁgguggggiological saline (Cont) or nesfatin-1 (10 pmol)
was administered to the mice (¢57BL/6J) of the control
15 group is shown in B of Fig. 16, and the result measured
of the amount of food intake when physiclogical saline
{Cont) or nesfatin-1 (10 pmol) was administered to the
Agouti-yellow mice, the mouse model of obesity, is shown
in C of Fig. 16. As a result, both in the mice of the
20 control group and the mice of the Agouti-yellow mice, the
amount cf food intake was significantly decreased in the
mice that received the intraperitoneal administration of
nesfatin-1 relative to the control. Since Agouti~yellow
mice is a model of obesity in which the function of
25 suppressing food intake by melanccortin, a ligand of
MC3R/MC4R, does not work due to the over expression of
the Agouti protein, it was suggested, a pharmacological
activity was demonstrated in a leptin-resistant model in
the result for the Zucker (fa/fa) rats in Working Example
30 17, and similarly food intake was controlled by a
mechanism independent of that of food intake suppression
in the existing Agouti/melanocortin system.
Working Example 19
Study on the effect of the intraperitoneal and
35 subcutaneous administration of nesfatin-1 on controlling

the amount of food intake in mice

In Working Example 18, it was disclosed that the



food intake tended to decrease in the groups in which 10 25 nmol of nesfatin-1 was
intraperitoneally (ip) and subcutaneously (so) administered relative to the physiological
saline-administration group (0), and specifically for the intraperitoneal administration, a
statistically significant decrease (P<0.05) was no__teg $0InB of Fig. 17 as well, the amount of
food intake tended to decrease in the group in whic% 10 nmol of nesfatin-1 was
intraperitoneally (ip) and subcutaneously, (so) administered relative to the physiological saline-
administration grl%g‘)ﬁ: ) chi’rli1 r29lin ggﬁé&’h%ﬁlé%{fé@a&%iﬁgﬁgﬁaﬁrbﬂ)ub”ﬁﬁ) fhe“gedrease in
the amount of fé8d takésvas vt Siyrifiearcasdis the edbtutaieousratirhinistratorgroup
(so) the decreasexwassignificanb+ 145 R<QL000) elativei ioitherphysinlogisal salina-t
administration grgupspdheesults of bpth A and.B of Fig. 17, e intraperitoneal |

administration ofezge%?tin-l tended to exhibit the effect of suppressing food intake 5 early and
the effect by the Siibcutaneous administration tended to lag behind. The above suggests that
for the peripheral adniiRitradoR. Aedfftih-inwHethefnhtrapertoneally“gssubeutaneously
administered, isreffentiie imsuppressing fdad intakep Fop slrugs that@etd @ 4n the Hrain, the
presence of e_ffe_gé bé(i@%o‘l‘%fé@%rﬁl LI]!S'[{E%UO(A is Jlhr(%grtjzilgt n pr: c_:ltrllceal use, gngloln this
regard nesfatin-1 was shown to be useful as a g?pﬁmaceuﬁcal%ase onthe results of

Working Exampfé& 18 Bnd 4 9% wiikih g ExaRfple 2E Stldy Bfithe e fibotsdrtheaical
intrapertdneal adinistrafiohiofel paitial pepiclcx@resfatif-dAN2B,a nestatire1M30,

nesain-1029) of pesfaLa-1, 9015 60ROk oL oo ke 1 mise 20 n Yarking Examples 10

and 12, nesfatinél Was fsouwnadS fg%{pn ,thgsclggv ge sites,intnesfatln 0 [(grohormone convertase.
In the analyzing the TURCtion of hestatin-1. howaver, it Iimpoitaftic Bttty T fittional site

or the hypodermis of the back of each mouse, and the time
of administration was immediately before the start (6

15 p.m.) of the dark period. Other ceonditions were similar

to those in Working Example 18.

<Result>

The result measured of the amount of focd intake
during 0-~3 hours after administration when nesfatin-1 {10

20 nmel) or physiological saline {0} was intraperitoneally
{(ip} or subcutanecusly (s¢) administered into the mice is
shown in A of Fig. 17, and that during 0-14 hours is
shown in B of Fig. 17. 1In A of Fig. 17, the amount of
food intake tended to decrease in the groups in which 10

25 nmol of nesfatin-1 was intraperitoneally (ip) and
subcutaneocusly (sc) administered relative to the
physiclogical saline-administration group (0), and
specifically for the intraperitoneal administration, a
statistically significant decrease (P<0.05) was noted.

30 In B of Fig. 17 as well, the amcunt of food intake tended
to decrease in the group in which 10 nmol of nesfatin-1
was intraperitoneally (ip) and subcutanecusly {sc)
administered relative to the physiclogical saline-
administration group (0), but in the intraperitoneal

35 administration group (ip) the decrease in the amount of
food intzke was not significant and in the subcutaneous

administration group (sc) the decrease was significant



of said peptide, and also in its application into 25 pharmaceuticals, the short amino acid length
of the peptide is considered advantageous in terms of production, dosage, antigenicity and
the like. Thus, in order to examine in further detail the sites having an activity of suppressing
food intake, partial peptides 30 were prepared fram the structure of.nesfatin-1 comprising a
82-amino acid length, and an experiment was carried out to measure the amount of food

intake when they{ ]gvggeoggrag:eritgg?@ lly adminis (ﬁﬁg 1Q fyggcg)lf the amino acid sequence

(SEQ ID NO: 14) of mouse 35 nesfatin-1 derived from the Sequence of mouse nesfatln a
sequence of amHEAGHTRAbERS 19629 front ?hé%?nﬁ]%s‘féﬁﬁln%'r vHerhéd st
nesfatin-1N23, tRatoef &mind aeid » 146 auhiisers=23 to'BBnas hestatimn 1M30isaTd that-déf amino

acid numbers 544982ias pesfalin-1€ 25 NesfatipdNSB: suppressing food intake

valProllepspvaljspl ST yVALIsASRTHGLIELOYalGAtAl, S ralkiPro (5EQ 1D

NO: 42) nesfatin-1M ProAs ThrGIyLeu TyrAspGluTyrLeuL sGInVaIIIeGIuVaILeuGIu

ThrAspProH|sPﬁ§RI‘§‘%ﬂuE95EEHG}ﬁﬁN§’?SE§T§ NGOHT) SHESFaRRICTY 10tor ©
AlaAsplleGluGlutlentgBer@ly ArgheuSerGitGhl.euksgesivalSewhether

HisLysValArgThiArglauAspGhe e (SR 18 h43):Eashpeptide. ok nestadin-1823,

nesfatin-1IM30 apd.pestafip- }92&@%%@ %&*&6%9993% %vm@u%go%%t@rw@s
referred to Biologica Co., Ltd. and was 15 purified b FL1C togﬁp FA‘% F? 95% or hlgher Each
er

peptide Was prep8red'ih %ﬁé&og‘?@aﬁ 3%‘7’1%635’ %sci OnESin 66 Wikich was
used as the sanﬁﬂ@l%@%@ﬁi@@oﬁﬁo%ﬂﬁ@é%yﬁb@@ﬁﬁ}%‘aﬁﬁe%%hlcﬁéfi alBnéhwas used.
Using a tuberculiz gyrtdge egfipped withe20 :266 needle, 20£Fldacts od the samples was

administered onge.infa the abdomipalcavity, of gachduouss (S:aRiBals nBeEGER): and the
time of administ&agiogn\gai 9i.rnmediately before the start (6 p.m.) of the dark period.
15 Working Example 20
Study on the effect of the intraperitoneal

administration of a partial peptide (nesfatin-1N23,
nesfatin-1M30, nesfatin-1C29) of nesfatin-l on the
control of food intake in mice

20 In Working Examples 10 and 12, nesfatin-l was found
from the cleavage sites in nesfatin of prochormone
convertase. In the analyzing the function of nesfatin-1,
however, it is important to identify the functicnal site
of said peptide, and also in its application into

25 pharmaceuticals, the short amino acid length of the
peptide is considered advantageous in terms of
production, dosage, antigenicity and the like. Thus, in
crder to examing in further detail the sitesg having an
activity of suppressing food intake, partial peptides

30 were prepared from the structure of nesfatin-1 comprising
a B82-amino acid length, and an experiment was carriled out
to measure the amount of food intake when they were
intraperitoneally administered to mice.

Of the amino acid sequence {(SEQ ID NO: 14} of mouse

35 nesfatin-1 derived from the seguence of mouse nesfatin, a

sequence of amino acid numbers 1 to 23 from the amino

terminal was termed as nesfatin-1N23, that of amino acid



Mice used were male ICR mice (Nippon SLC) and the housing 25 condition was similar to
those in Working Example 18. Each mouse that received administration was placed in an
individual cage, and during 0-3 hours after the administration the weight decreased of the
pellet food was measured to determine the ameunt4af food intake. For 30 testing of significant
difference, analysis of variance was used. Comparison by the alignment of the amino acid

sequences of hyman, fat and mouse nesfatin-1.was alse , carrigd.out: Usingthg aming;acid
sequence of human 35 nesfatin-1 (SE IDeI;I%tlf%), {’%%se nesfatin-1 (SEQ ID NO: 14) and

rat nesfatin-1 (SEBIBNO? 157 alignAtent Wwas Carried out using the CLUSTAL-W method
(Higgins et al., - 147 Negdéi-Arids'Research, Vol. 22, pp. 4673-4680, 1994). <Result> The
result measured;efl themamensys of foediintaker tusing. @:3Fhouhafiénadniaistatemihan

physiological 5 '@gégggg‘gg),@%gagg-w3 {N23), nesfatin-1M30 ( M30) and
nesfatin-1C29 (-C29) was intra grito%eoally administered into mice is shown in A of Fig. 18. In
the nesfatin-lMSO-adﬁﬁﬁigﬁgfi%nlgroup (N-Ib) relative to the control group (Vehicle) that
received phySioﬁ}’q@&ﬁ@ﬁﬂﬁéeal%ﬂé&%&%@%e@éﬁ@ﬁﬂ?ﬂﬁ% Ao f60d intake
was noted. Howeversprheniesfatin-4d231.adneniSination goitp MN-IA)Cand the nesfatin-1C29-
administration group (Nzgk N0 signifieant decrease or enhancement in the amount of food

intake was noted. The 15 ahove indicated that nesfatin-1M30 is t [ t ctional
site for }ﬁe activ%%z?%%s aet%b’ng-il%aiﬁlg fr%gf%g%fg}g%ﬁ?ggg r% %gggir%%%h%ggﬁg%}éé%%e
intraperitoneal dehSRIESHRH 61 RESEARE IRERPERABRebSER adtiviy of*slppressing food
intake, the possible usez20: of spidh pelype ptideizs aptididFacestivs Was itthéare The result
of amino acid alignmentiaf heman, sause -aad sghResiatio-beand dhe sitesrafanesfatin-1N23,

nesfatin-1M30 agngo u%f@iiighl%%g afgfséwﬁnlg %&gilgjgica Co., Ltd. and was

15 purified by HPLC to a purity of 95% or higher. Each
peptide was prepared in physiological saline so as to
contain 50 nmol per 200 pl, which was used as the sample,
and as the control sample physioclogical saline (Vehicle)
alone was used, Using a tuberculin syringe egquipped with

20 a 25G needle, 200 pl each of the samples was administered
once into the abdominal cavity of each mouse ({5 animals
per group), and the time of administration was
immediately before the start (6 p.m.} of the dark period.
Mice used were male ICR mice (Nippon SLC) and the housing

25 condition was similar to those in Working Example 18.

Fach mouse that received administration was placed
in an individual cage, and during 0-3 hours after the
administration the weight decreased of the pellet food

-was measured to determine the amount of food intake. for
30 testing of significant difference, analysis of variance
was used.

Comparison by the alignment of the amino acid
sequences of human, rat and mouse nesfatin-1 was also
carried out. Using the aminoc acid sequence of human

35 nesfatin-1 (SEQ ID NO: 13), mouse nesfatin-1 (SEQ ID NO:
14} and rat nesfatin-1 (SEQ ID NO: 15), alignment was
carried out using the CLUSTAL-W method {(Higgins et al.,



18. It was shown that the amino acid sequences of the 25 sites of nesfatin-1M30 are highly
conserved among species. Working Example 21 Construction of an EIA system and the
detection of the nesfatin-1 peptide in the hypothalamus tissue 30 From the result with an
antibody (nesfatin-1 1gG) against nesfatin-1 and-ansantibody (PC1/3 and PC2) against
prohormone convertase in the cells of the rat hypothalamus in Working Example 11, it was

demonstrated, pesfatinand prahermene sonvestase were expressed gsthe 35 same cells and
nesfatin-1 is likely to bearodgced therein. In order to further investigate this, a competitive

EIA system that detectSTEStALA or nesfatin 148 1 was constructed, and a fractionation pattern
by the reverse phase HPLC o aléafpié extactdd Fom IR 1Rsuet of BrdrdtYifdtthalamus
and a pattern of mesiaiin-d- prapancd byisynthesisviereresrnparetebd Ty sombpetitive IEIA
;_yst_erfll oy fjreastsgit}%nqxf%ﬁ?cf@ﬁ%ﬁ lggsg@cpﬁ{e@ﬂ@%N@rhjmg f@@@ﬁ&@f@dﬁ/@@l (-
iotin-labelled nesfatin-1 polypeptide. tin- issolved in PBS at 10..xg/ml was
aliguoted into a Eg%elfﬁfé%}ﬁfﬂilen(gg%l%é&ég} gAml*lﬁecéao?,elftﬁ%.:ol\r}I%%g86F) at 50 10
liwell, which was SearbskiEee plite il ehdial el o &tdhcP it #E%verhightiA drdér to
immobilize the antitadyi Afterwasting:éachavelbof the aptilbBdbimmolbilized:plate With PBS,
PBS containing 10%4 bavine: sgsunyalbumin, (B2A) was-dispensgsyatizad fwedl and the 15
plate was allowed to.stand at room temperatyre for 2. hours. n, after each well of the plate
was Waiﬁed thréd times vﬁtﬁqﬁﬁg%t %%eﬁtit% r—?r%“cr’r?obfi)ﬁjzgd]é)?gtelwas repared, In order to

prepare a labelldP A8sfitine £ea S5 chSiehte rediatie (iis atitied o s Exetfinal of nesfatin- 1
(nesfatin-1 Cys: SEQrDsNOx 62)n Though thé-ihethed df threperatishinad Sfiitar to that of
Working Examplesk6n PGR4R tsder i optain-a pucleie asidiencoding: nesfatisake or
enhancement in the amount of food intake was noted. The
15 above indicated that nesfatin-1M30 is the most important
functicnal site for the activity of nesfatin-1 {and
nesfatin) of suppressing food intake. BAlso, since the
intraperitoneal administration of nesfatin~1M30 exhibited
an activity of suppressing food intake, the pessible use
20 of said polypeptide as a pharmaceutical was indicated.
The result of amino acid alignment of human, mouse
and rat nesfatin-1, and the sites of nesfatin-1N23,
nesfatin-1M30 and nesfatin-1C29% are shown in B of Fig.
18. It was shown that the amino acid seguences of the
25 sites of nesfatin-IM30 are highly conserved among
species.
Working Example 21
Construction of an EIA system and the detection of
the nesfatin-1 peptide in the hypothalamus tissue
30 From the result with an antibedy (nesfatin-1 IgG)
against nesfatin-1 and an antibedy (PCl/3 and PCZ)
against prohormone convertase in the cells of the rat
hypothalamus in Working Example 11, it was demonstrated,
nesfatin and prohormone convertase were expressed in the
35 same cells and nesfatin-1 is likely to be produced
therein. In order to further investigate this, a
competitive EIA system that detects nesfatin or nesfatin-



Cys was carried out using the following primer set: 25 Forward primer: 5'-
GGTTCCGCGGGTCTGGTTCCGCGTGGTTCTCCTATCGATGTGGACAAGACCAA-3' (SEQ
ID NO: 63) Reverse primer: 5'-
GGTTGCGGCCGCTTAACACCTCTTCAGCTCATCLAGTCTCG-3' (SEQ ID NO: 30 64)
Nesfatin-1 Cys expressed and purified as in the method of Working Example 16 was

dissolved in 0.1V Qhosphate buffer (pH 6.0) cogtainitn SO{nM 2- merca tci?th golamine and 1
mM EDTA and IJre 4 5037 CHor Oarﬁ%u?e Fien trifiioroadetic aci ( ¥A)Was added to

0.1%, which was$iia&sd opha SepiPbk cisaoiamm-@Verdrsiciad Arerweshitg #feeolumn
with 10 ml of aqieotsesatution yob@ A2 A andil@Ypacetanitrie, it svwaseliwed with 3 ml of

an aqueous solgtj%%gf_,gdl%yﬂg nd 690 acetonitils. After the eluate was lyophilized, it was
dissolve(g in0.1'5 pl}gsphate Ltjffgr_(PH ) to 5tmg/ml, and 20tmg/ml of biotin (Long Arm)
maleimide (VECTRO Lag.)%cl’g?&vé N ®17/20 VSRt of%&l‘r%e?ﬁﬁ?or?narlﬁls&erl ?DMF) was added
and reacted at FéSrheteRiparatgfe RFPREEFS. Tro Biotin (ISorig 3RmMT mdleffitie?reacted
nesfatin-1 Cys, & wasladdad ¢al 10:6.196,1ard was apphieddos HPUEsegtipped Witls a reverse

phase C18 colupyn (Nacalal Tesaue ine. - GOSMOSI. (rade, mag) SCIE-AR-300 20.0 mm L.D,

x 150 mm). While monitoring absorbance at & wavelength of 210 nm, it was_washed with an

aqueous solutiorrore: 184 7 A STHhENSh 355 &4de6us Qotutidiof 256 Sxefnitrid cOhitaining
0.1% THA untilitbgvadisorbandcerofithe elgatbe-canniathbe obseteedeSubseduentlyyand agueous

solution of acet nitrilg ata 20-6 °ocgrradient was run g @t@i@ afr til .I%%vig the highest
peak of absorba%r?cesata 210, :qu{e frgéﬁéﬁ 0 oéta?neg was | r&]%??zzgland tﬁgn dissolved in

: | yo .
PBS, which wadtisdtPay the Mbéired' AsEim-22FReigbeIEd nfepgﬁfaﬁﬁ-waésmssowed to 1
g/mlin PBS containingld%:8SAL For thétdreBHOn JTRE stamdartn toeve, dhelrevdntbinant

nesfatin-1 prepared i WoEking, (ssa; was dispensed at 250 pl/well and the
15 plate was allowed to stand at room temperature for 2
heours. Then, after each well of the plate was washed
three times with PBS, the antibody-~immobilized plate was
pfeparedu

In order to prepare a labelled nesfatin-~1, a

20 cysteine residue was added to the C terminal of nesfatin-
1 {nesfatin-l Cys: SEQ ID NO: 52). Though the method cf
preparation was similar Tto that of Working Example 16,
PCR in order to obtain a nucleic acid encoding nesfatin-1i
Cys was carried out using the following primer set:

25 Forward primer: 57~
GGTTCCGCEEHETCTGETTCCGCETGETTCTCCTATCGATGTGCGACAAGACCAA-3!
(SEQ ID NO: 63)

Reverse primer: 5'-
GGTTGCGGCCECTTAACACCTCTTCAGCTCATCCAGTCTCG-3" (SEQ ID NO:

30 64)

Nesfatin-1 Cys expressed and purified as in the
method of Working Bxample 16 was dissolved in 0.1M
phosphate buffer {pH 6.0) containing 50 mM 2-
mercaptoethanolamine and 1 mM EDTA and treated at 37°C for

35. 90 minutes. Then trifluorcacetic acid (TFA) was added to
0.1%, which was placed on a Sep-Pak C18 column (Waters).



25 Example 16 was diluted to a concentration of 6000 ng/ml in PBS containing 2% BSA,
which was then diluted in PBS containing 2% BSA at a common ratio of 2 and used (standard
samples: 6000, 3000, 1500, 750.0, 375.0, 187.5, 93.8:ng/ml). Fifty | each of the prepared
labelled 30 nesfatin-1 and the standard samples were, placed into a microtest tube and mixed,
and 50 | each of them was dispensed in a well of thé antibody-immobilized plate. As an

example of a biological sample, 50 | of the cerebrospinal fluid as it is collected or the sample
35 diluted 2-fold S'@HtARId 250 BBATaY hiiked With 50F | BANFS RbelfetiidSratin-1

solution in a micedtedt 1 2 50Fulzaydand 50ddherecftwasaligioted in aisliseaf theth 3 ml
antibody-immobiized.plata.desksampig)idfes the aliguatad antibady-ipmobilize plate was
allowed to stand, at room temperature for 1 houy,.the reactio mple in 5 the well was
discarded, and v%ﬁﬁg:dthgeeﬁr%%?n%aﬁsjl § tﬁafitri?fh%e .'2%.£1T%\/%e3én%8.5 %g%%/olflo é\}idin-

peroxidase (SigfaP RIS/ Hiltted 17E 00PWithPB St EoRtainfiy 298 BSK Bhd ¥ 2%
Tween 20 was disperised! ivegch el mntewasdclolVeS Te8tdrd at roemstehvperature for 30

10 minutes-SAfteJ: the rea%m the solukienin ﬁ@ﬁhamﬁzwamgmog\&d,a@%aﬁshwashgg foour
times in PBS ¢ ini %,_ Twee i wa ice in TBS.(50Q . Tris:HC1, 0.15
M NacCl, pH 8.0%%’%%% ﬁlﬁcﬁ\g{ﬁegfﬁ%ﬁggﬁ?ﬁm%gﬁizg\gﬂ%%% éft§ %vgjs IEl;r% ,nSO%Lf%?a 15
peroxidase subgtrdte, TS tBIEIRCESACEtED tPRH*Farbd ﬁglﬁb, WaS dfifefdnGFeatted at

room tehfperatufe idr 3@NAINRes 2PhéA2d cachiRell, 5a4iafe8 N Sulfuricig rwas added to
stop the reactioprabsorbance &t anivaveleagth of 4bQuammand thatcaha wavelength-of 620 nm

20 were measured ?{}éa orhance plate reader, and the, absorbance at a wavelength of
620 nm was subtrac dgrcglir%S Oéwgat%\%% \%v%avgléﬂmr@%'ogf'%xo g‘rfn@(ﬂg (A6 }%?n) to obtain the

measured valueTThet ) SisTTTRIStante 8xpfed&idh st e 25°Ry pdthatdimus s earried out
by fractionation wsislgedPit:h an agueous solution of 0.1% TFA and then an

15 agueous sclution of 20% acetonitrile containing 0.1% TFA
until the absorbance of the eluate cannot be ocbserved.
Subsequently, an agueous solution of acetonitrile at a
20-60% gradient was run tc cobtain a fraction having the
highest peak of zbsorbance at 210 nm. The fraction

20 obtained was lyophilized and then dissolved in PBS, which
was. used as the labelled nesfatin-1l.

The labelled nesfatin-1 was dissolved to 1 ug/ml in
PES containing 2% BSA. For the creation of a standard
curve, the recombinant nesfatin-l1 prepared in Working

25 Example 1¢ was diluted to a concentration of 6000 ng/ml
in PBS containing 2% BSA, which was then diluted in FPES
containing 2% BSA at a common ratioc of 2 and used
(standard samples: 6000, 3000, 1500, 750.0, 375.0, 187.5,
93.8 ng/ml). Fifty pl each of the prepared labelled

30 nesfatin~1 and the standard sampies were placed into a
microtest tube and mixed, and 50 pl each of them was
dispensed in a well c¢f the antibody-immobilized plate.
As an example of a biological sample, 50 pl of the
cerebrospinal fluid as it is collected cor the sample

35 diluted 2-fold in PBS containing 2% BSA was mixed with 50

T

ul of the labelled nesfatin-1 soluticn in a microtest



with the peptide extracted from the tissue as the sample. The hypothalamus was excised from
the brains of eight rats, homogenized in 4 ml of an aqueous solution of 0.1% TFA by a Teflon
(trade mark) homogenizer, and centrifuged 30 at 10,000 rpm for 10 minutes to collect the
supernatant. After the collected supernatant was filtered with a filter (Millipore) having a pore
size of 0.45 m, it was run through the Sep-Pak TP €olumn (Waters), and the column was
washed in 5 ml of an aqueous solution of 0.1% 35 TFA. Then, to the column 3 ml of an
aqueous solutiotafe 604n acetonitrile was afldetksfor elutien,and theellatedES T hwas dried in

an evaporator. ER%%@%@B%&B%Q&%%@Q in:Q.8Mmlgf.an aguequs, splution of 0.1%

TFA, centrifuged at 10, rpm for 10 minutes, and 500 41 of the ernatant was injected to
a HPLC instruma(ejﬁ%uéj&ﬁé)pgaﬁ%? Y18 TRets %h%%s%tc%r ﬁ?at%%%gfrﬁﬁa(RPac%Tgimi’esque
Inc.: COSMOSIE D6EABLARENFA BN S. 0 O% 250°fite). ARer iifjéefingthé Zampdlel an aqueous
solution sf 0.1% Hd-Asvds keasthioeghibedsolamn at aflowy tatecef T mkmid awbis monitoring

the absorbance of the eluate at a 10.wayvelength 24 g[yl.iﬁfter Waépg}&_while keeping the
flow rate, acetor(1:i?r]i-1gaaltnziL 5%60 /b%c"on%%een??a?c.gﬂ g g&zeent (M %/r%ji:n)awas runin the é)resence of

r ¥ .
0.1% TFA to coRE&CHHE eRfatd 3571 n| fdétdns Attef freBzfify the irabllond Uhtafed at -8oc,
they were lyophiized; amth 4 52heBssimpias aftet divingrwere sash disseiveddn 20024tiof PBS
containing 2% B3A; apddegfatin angyaestatin/pastatic 1 were meassredyeacompetitive EIA
method. Similar]y,, he samples.qbtaj yi 00| cereh [ luid
coIIect(ej'L from ex%lﬁ{t{%%%éts, peptlgeég%mrg%ee%%gﬁ?%{'p:g%ge%?%%}%ggd E£b§/§EI{-|rII5§‘I%(%,Hand the

eluated fraction¥ wertSBHtePhy the “EompEttiveE O stEATeRIsh” asfie control, 80 g of
the recombinantaasfatinipeptidé Frepzredlin Working Fxahqsletre dmasidisSBRetbin 100 | an
aqueous solutiopof2s -1 FA. which neas injeetesl.inta HPLCcand the fraciibnsh4n which

nesfatin-1 was %lrlilgg%do fl?.n%%%%tfzg'zed plate after washing, 50 pl of a

i5 peroxidase substrate, TMB (PIERCE: 1-Step (TM} Turbo
TMB), was added and reacted at room temperature for 30
minutes. Then to each well, 50 pl of 0.5 N sulfuric acid
was added to stop the reaction, absorbance at a
wavelength of 450 nm and that at a wavelength of 620 mm

20 were measured by an absorbance plate reader, and the
abzerbance at a wavelength of 620 pm was subtracted from
that at a wavelength of 450 nm (450 (A620) nm) to obtain
the measured value.

The analysis of nesfatin-1 expressicn at the

25 nypothalamus was carried out by fractionation using HPLC
with the peptide extracted from the tissue as the sample.
The hypothalamus was excised from the brains of eight
rats, homogenized in 4 ml of an aqueous solution of 0.1%
TFA by a Teflon (trade mark) homogenizer, and centrifuged

30 at 10,000 rpm for 10 minutes tc collect the supernatant. -
After the collected supernatant was filtered with =
filter (Millipore) having a pore size of 0.45 pm, 1t was
run through the Sep-Pak C18 column (Waters), and the
column was washed in 5 mi of an agueous soluticn of 0.1%

35 TFA. Then, to the column 3 ml <f an aquecus scluticn of

60% acetonitrile was added for elution, and the eluate



<Result> A standard reaction curve obtained by measuring the standard samples in the
competitive EIA system is shown 30 in Fig. 19 A-l. It was demonstrated that with increased
concentrations of the reacted nesfatin-1, the binding of the labelled nesfatin-1 is competitively
“inhibited and the absorbance at 450 (620) decreases, indicating that nesfatin-1
concentrations in samples can be determined in 35 this system. The sensitivity of this system
corresponds to 4.6 ng/tube (93 ng/ml) of nesfatin-1. The result of 152 the concentration of
nesfatin-1 (nesfa®) iAthedcérebBspiraR IAd determitRd By BAsRIGIAPETIVE EIA system is
shown in Fig. 1%As2clke dalirestobtamed by=measuriag the Cetelbrospindl .fllkid B84t is or after

5 diluting 1/2 ( ted.by the diluti t t t d
luting U2 (converiad by e diutgn eior e, mssspmEnt are aimasy e sae ar

indicated that abou ml of nesfatin-1 (nesfatin) is present. b-1 of Fig. 198 shows a

result in which a-pEptide SHRpRExTACeEMR (& Ifypothalamas WaETH fractionated by
HPLC arid the peesengesdf nesfatin-Cid thevieastons aere dutemalvad amhb{ Aot Flgi198

shows a result Mg{y@ 3 similar-stydywas carded utusing @ pepfide sample extracted from
the rat cerebrospinal fluid. In bgth b-]I?of Fiqﬁ% 9B and b-2 of Fiﬁ. 19B,,al15re C(Biowaeak

which is likely to"f& FestAE T WAS nbt&d SATeSratforsHBRT NG 44 aHd 45 In & result when
the recombinantlfiésfatif- F wastracisiatedshy HPIe widet 4ktinilbR edndftidn, "HeStafin-1 was
eluted at No. 44y fractoncihedfaciorofiivhicibpresenceewas indicated drem220 EIPLC fractions

of the hyBPtha'a{Ia%%gEé% cerebrospingl flyid by the Sompetitive ElAsystemyishelieved to
be nesfatin-1. Wﬁrkin%al xample QEZ SI%der f” the eff c%%fgthe intrabperigggfneal 25 g%ministration
0 -

of the partial peptide (RESrtin AN T8 estatin V1%, nestatin-LRMTON of nesfatin-IM30 on
food intake contr8EBVmice was run in the presence of 0.1% TFA to collect
the eluate as 1 ml fractions. After freezing the
fractions obtained at -80°C, they were lyophilized, and
15 the samples after drying were each dissclved in 200 pl of
PBS containing 2% BSA, and nesfatin and
nesfatin/nesfatin-1 were measured by a competitive EIA
method. Similarly, from the samples obtained by drying
600 pl of the cerebrospinal fluid collected from eight
20 rats, peptide samples were prepared, fractionated by
HPLC, and the eluated fractions were examined by the
competitive EIA system. Also, as the control, 80 ug of
the recombinant nesfatin-l peptide prepared in Working
Example 16 was dissolved in 100 ul an agueous solution of
25 0.1% TFA, which was injected into HPLC, and the fractions
in which nesfatin-1 was eluated were detected.
<Result>
A standard reaction curve cobtazined by measuring the
standard samples in the competitive EIA system is shown
30 in Fig.li9'A?1.' It was demonstrated that with increased
concentrations of the reacted nesfatin-1, the binding of
the labelled nesfatin-1 is competitively inhibited and
the absorbance at 450 (A620) decreases, indicating that
nesfatin~1 concentrations in samples can be determined in
35 this system. The sensitivity of this system corresponds
to 4.6 ng/tube (93 ng/mi) of nesfatin-1l. The result of



In Working Example 20, the study on the effect of suppressing food intake of a partial peptide
derived from 30 nesfatin-1 led to the invention of nesfatin-1M30. Furthermore, in order to
examine in further detail the sites having an activity of suppressing food intake, a partial
peptide of nesfatin-1M30 was prepared from the structure of nesfatin-1M30 comprising a
30-amino acid 35 length, and an experiment was carred out to measure the amount of food
intake when it was intraperitoneally administered to mice. 153 For nesfatin-1M16 comprising
a 16-amino acidtleagtimnpesfatintii4 cdrmssdiagia 14-dmasd akidlength il :
nesfatin-1M10M-gomprskgi a10-amina acid dengthenhioh atepartinbpeptides of mouse

nesfatin-1M30, the_5 prepar f synthetic pept having the-follawing .sequenges was
referred to BIO|09¥C§ go F?Llf%t(;ljlé gﬁ%%w%%g Pgl?rlflgfocip kgeHZSPL \ﬂtl[(?)‘ga Iﬁuirlty of 95 O/a or hlgrlﬂgar

nesfatin-1M16: N%mr@ﬁﬁfﬁﬁﬁﬁ@b@&ﬁ}ﬁé V&G J?/ajrﬁeéfu (SEQ 10 ID NO:
71) nesfatin-1M&4 1Nt Madl UG IUFRASPrIeH BP heAtg SiUNSIBUCREYRICABES ID NO: 72)
nesfatin-1M10M:d dwyssalavellleGli\alkheu6luTbrispL i (SEQ: H2 NO: 78y Eachopeptide

was prepared inahysiglogical saligg sq. a5 o qauieia 10 gmel per 00, which was used as

the sample for administration, and as_the control samp e physiolo 1cah saline Q/ect{ncle) alone
was used. The 20 phySiofodicafssine 4 tF8Ehhti| an a Wthe paptida Campies prepared were
intraperitoneallysadmiristerdd aE tEG0 £ per nidgsé 6 dnimalis perErsup Mice used were male
ICR miges(Nippan St€) and e Bousirgocenditionsand stherexperimentaaionditlori were similar

to those in 25 Warking Example. 18 Each.mouse-tbat receivedadiainistiationwasplaced in
an individual Ca%e rae%% *l::er.]g nglh%urs asf}«%r:l.tpaer study was carried out using a
peptide sample extracted from the rat cerebrospinal
fluid. In both b-1 of Fig. 19B and b-2 of Fig. 18B, a
15 reaction peak which is likely to be nesfatin-1 was noted
in the fractions from No. 44 and 45. 1In a result when
rhe recombinant nesfatin-l was fractionated by HPLC under
a similar condition, nesfatin-l was eluted at Neo. 44
fraction, the factor of which presence was indicated from
20 HPLC fractions of the hypothalamus and the cerebrospinal
fluid by the competitive EIA system is believed to be
nesfatin-1. '
Working Example 22
Study on the effect of the intraperitoneal
25 administration of the partial peptide (nesfatin-1Mle,
nesfatin-1M14, nesfatin-1M10M) of nesfatin-1M30 on food
intake control in mice
In Working Example 20, the study on the effect of
suppressing food intake of a partial peptide derived from
30 nesfatin-1l led to the invention of nesfatin-1M30.
Furthermore, in order to examine in further detail the
sites having an activity of suppressing food intake, a
partial peptide of nesfatin-1M30 was prepared from the
structure of nesfatin-1M30 comprising a 30-amino acid
35 length, and an experiment was carried out to measure the

amount of food intake when it was intraperitoneally

administered to mice.



administration the weight decreased of the pellet food was measured to determine the amount
of food intake. For 30 testing of significant difference, analysis of variance was used. <Result>
Fig. 20 shows the amount of food intake during 0-3 hours after administration when a patrtial
peptide of 35 nesfatin-1M30, nesfatin-1M16 (M16), r%%?f_a}tin-lMloM (M10M) or nesfatin-M14
(M14), was intraperitoneally administered into micé‘. all of the group that received nesfatin
154 1M16 (M16), nesfatin-1IMIOM (M10M) or nesfatin-M14 (M14) relative to the control group
(Cont.) that received pFR&idlegical satint Hore R &igiHgant effceldn SupptessiifFobd intake
was noted. 5 WarkigsExampie £23-Sipdy snrthezefigetzofinimaninesfatigtdM30dand mouse

NUCB1-M30 on faqd intake gonirpl Wasking:Exampie 20demonstrated thatmessemesfatin-
1M30 has an effect of suppressing faod intake. Based on flqthislgg@ancggsfatin-lMSO was
nlt 5] k

X =] 18 (8} 5, O m Sse negsigtlin- i
prepared and stddied i its etfet €food iNtake behavior when administered on mice.

Nucleobifdin-1 (\NICB13 s Faeforstiat Fsiris€ ab FRmHg S RiRg S RighFormdldgy with
NEFA/nesfatin i tha:camisno acid seduencelof peplidésaintkti®nuclentidea® seguence of the

genes. Thus, NUGBEM30Qwhich is a site gogresponding te nesfatin-did3q of NUCB1 was
created and was administpEr%d to Igw%g% to.examine the effect on food intake. The preparation

of human nesfatin-lMSB?é : "20 39) and mouse NUCB1-M30 by chemical synthesis
was referred to BFSIBEREEHL N BRETWAR FRIFFETYBY BB EC 8 R3urt§ Bro5% ‘oﬁﬁ‘%/gher.
Human neesfatin-iM300 :N 25 ProAspThrGlyLeuTyrTyrAspGluTyrLeuLysGInVallleAspValLeuGlu
ThrAspLysHisPheArgGlukyskeuGinavs-GiSEQ ID NO: 39) Mouse NUCB1-M30:

ValleuGluThrAspProHisPheArgGluLysLeuGlnLys—-C (SEQ ID NO:
72}
rnesfatin-1M10M: N-LysGinValIleGluValLeuGluThrAsp-C
15 {(SEQ ID NO: 73)

Each peptide was prepared in physiological saline so
as to contain 10 pmol per 100 pl, which was used as the
sample for administration, and as the control sample
physiclogical saline (Vehicle) alone was used. The

20 physiclogical saline as the control and the peptide

samples prepared were intraperitoneally administered at

100 ul per mouse (6 animals per group). Mice used were
male ICR mice (Nippon SLC) and the housing condition and
the experimental condition were similar to those in

25 Working Example 18.

Each mouse that received administration was placed
in an individual cage, and during 0-3 hours after the
administration the weight decreased of the pellet food
was measured to determine the amount of food intake. For

30 testing of significant difference, analysis of variance
was used.

<Result>

Fig. 20 shows the amount of food intake during 0-3
hours after administration when a partial peptide of

35 nesfatin-1M30, nesfatin-1M16 (M16), nesfatin-1MIOM (M10OM)
or nesfatin-M1i4 (M14), was intraperitoneally administered

into mice. In all of the group that received nesfatin-



N ProAspThrGlyLeuTyrTyrHisArgTyrLeuGInGluVal lleAsnValLeuGlu 30
ThrAspGlyHisPheArgGluLysLeuGInAla-C (SEQ ID NO: 103) Each of the prepared human
nesfatin-1M30 and mouse NUCB1-M30 was prepared in physiological saline so as to contain
10 pmol per 100 1, which was used as the sample 1f§)£ administration. For nesfatin-1M30 that
exhibited an 35 activity of suppressing food intake, one prepared in Working Example 20 was
used as the comparative sample at_similar amounts as nesfatin-1M30 and NUCBI-M30, and

as 155 the conttSi’@anPietphysisfoditarsaithe v dritidy alphefriaiidet e PMYéiological
saline as the comtrékand the cpépidesamplé prepaped Wvere. intrapetitoreayvdadministered at

100 | per mouse-5;pergrow). Mice,usad yere male SGRimice-(NippeR:SkLE) and the
housing conditign and thgie?%rirggng%ltcaqpedi%%g were similar to those in Working Example

e5s ted., . o .
18. Each mouse that received administration was p%l%ee 10 in an individual cage, and during

0-3 hours after the adHAfELFioFrHERYBight decreased of the pellet food was measured to
determine the amount $tfod dmtakes Fof frestingfofsigaificent Sifferentd Anahdisiof variance
was used. 15 Tharahkgnment of assing acid-seguence-was performed for human, rat and

mouse nesfatin and hyman, rat and mouyse NYCB1. The method used the amino acid
sequences of human, mou%e%;nd réﬁesfaﬁ“n o? Ollfé I}E)atNe(%: %O“?éd“ DNo.' 5 gﬁ 1§EQ ID

NO: 8, respectively antf thé'Bnfind %Hcid 20 SEFRETcSS BEhffTh, Mba&s andrRIUEBL of
SEQ IDIRIO: 84 SEQ IDUNG: 88afid SEQULR N (RS2 prespactively; Anek: wiiyzathby the
Clustal-W methed: teResult> « TBe result measw eskabthe-amount ofdaed intakes258uring 0-3

~hours after admipjstgationwhen human, nesfagia-kM30, (humaninesfatin:1M30), moyse

nesfatin-1M30. (mouseinesfain 1M30) or mause NUCELMA (mouse NUCBY)

aminc acid sequence of peptides and the nuclestide
15 sequence of the genes. Thus, NUCBI-M30 which is a site
corresponding o nesfatin-1M30 of NUCBl was created and
was administered to mice to examine the effect on food
intake.
The preparation of human nesfatin-1M30 (SEQ ID NOQ:
20 39) and mouse NUCB1-M30 by chemical synthesis was
referred to Biclogica Co., Ltd. and was purified by HPLC
to a purity of 25% or higher.
Human nesfatin-1M30:
N
25 ProAspThrGlyleuTyrTyrAspGluTyrLleulysGlnVallleAspValleuGluy
ThrAspLlysHisPheArgGluLysLeuGlnLys~C (SEQ ID NO: 39)
Mouse NUCBI-M30:

N_
ProAspThrGlyLeuTyrTyrHisArgTyrLeuGlnGluValllelsnValleusluy
30 ThrAspGlyHisPheArgGluLysLeuGlnAla~C (SEQ ID NO: 103)

Each of the prepared human nesfatin-1M30 and mouse
NUCB1~M30 was prepared in physiological saline so as to
contain 10 pmel per 100 pl, which was used as the sample
for administration. For nesfatin-1M30 that exhibited an

35 activity of suppressing food intake, one prepared in
Working Example Z0 was used as the comparative sample at

similar amounts as nesfatin-1M30 and NUCB1-M30, and as



was administered is shown in Fig. 21A. Fig. 21A indicates that in all of the groups that
received human 30 nesfatin-1M30 (human/nesfatin-1M30), mouse nesfatin-1M30
(mouse/nesfatin-1M30) or mouse NUCB1-M30 (mouse NUCB1) relative to the control group
(Vehicle) that received physiological saline alone, a significant effect of suppressing food
intake was noted. 35 Also, the results of alignme"htjoff%\rﬁino acid sequence for human, rat and
mouse nesfatin and for human, rat and mouse NUCB1 and sites corresponding to nesfatin-1
156 and nesfatinid/30 mte shovemid Figh vZIR 1o 210G Ut srlst showietHat laminolasid
sequences are highly.congerved in sites corresponding to nesfatin and nesfatin-1 of NUCBZ2,

in particular the site cogﬁ§p899agﬁqoagggalti@M%QESEI}QIOJ&@QQ@@@Q@ gﬁGSty}qg on the

expression site of the nesfatin gene in” the rat hypothalamus Th.(?r expression of nesfatin mRNA
in the brain hypBtiafdifitis 58 HhalyZéd b§an i Sitd WybAtizatior £6 méthod in Working
Example 8. In ordenio further-analyzeo the siteavhere:the nesfativegene isabging Expressed, a

study by an in sifihybridization method ysing radigisatopecyag carded qul,Ysing eight
week-old male Wistar rats gpurch s}?d 15 from Ni Qn SLCC? bodl)( weight: 220-1250 ggthat
a d?% e it1o @ T

were housed witiPrea dctes¥16 thefood, The rats were deeply anesthetizad by pentobarbital

in the light period & the Biafties fiXédbypertusing 4% paraformaldehyde dissolved in

ice-cold 0.1M borate bufter(ptd9sB) froat 204heiheart athe brairwasextracted landdvas
immersggin 0.1M borate buffer(pH %-aLeontaining:10%ysucrose-and 4% parafpunaldehyde
for 2 days. The fggrgi%rgisrﬁgvaats. frgzgg in dry }g@-%cetone ggd@%i ergewggl gryostat to sections

20 pm thick, which werep acedon a s?id%egl"lgss %c(ﬁ/fﬁ'é coat slide S-9116 prepared by
Matsunami Glas¥} FraRé piepatatio ot 1hé *adioiSopeuabeféd £ prsbe " plsmidiwas used

which was obtainessbyreleaingignificant difference, analysis of variance
was used.

15 The alignment cf amino acid seguence was performed
for human, rat and mouse nesfatin and human, rat and
mouse NUCBl. The method used the amino acid sequences of
human, mouse and rat nesfatin of SEQ ID NO: 2, SEQ ID NO:
5 and SEQ ID NO: B, respectively, and the aminc acid

20 seguences of human, mouse and rat NUCBl of SEQ ID NG: 84,
SEQ ID NO: 88 and SEQ ID NO: 92, respectively, and
analyzed by the Clustal-W method.

<Result>
The result measured of the amount of food intake

25 during (-3 hours after administration when human
nesfatin~1M30 (human/nesfatin-1M30), mouse nesfatin-1M30
(mouse/nesfatin-1M30) or mouse NUCB1-M30 {mouse NUCBIL)
was administered i1s shown in Fig. 21A. Fig. 21A
indicates that in all of the groups that received human

30 nesfatin-1M30 (human/nesfatin-~-1M30), mouse nesfatin-1M30
{mouse/nesfatin-1M30) or mouse NUCB1-M30 {(mouse NUCEIL)
relative to the control group {(Vehicle) that received
physiclogical saline alone, a significant effect of
suppressing food intake was noted.

35 Also, the results of alignment of amine acid
sequence for human, rat and mouse nesfatin and for human,

rat and mouse NUCBl and sites corresponding t¢ nesfatin-1



a plasmid for the preparation of the NEFA probe that was used in Working Example 2 with a
restriction enzyme Ncol 30 and then purifying it. To 0.1 g of the plasmid, 20 U (1 ) of SP6
RNA polymerase (Promega, 21085) was added at a condition of 19 | of a solution containing
36 mM Tris- HCI buffer (pH 7.5), 6 mM magnesinglglo_ride, 2 mM spermidine, 8 mM
dithiothreitol, 25 mM adenosine 35 triphosphate/guanosine triphosphate/cytosine
triphosphate, 5 mM uracii triphosphate and 5 mM [a-35S] 157 uracil triphosphate, and IU of
RNASINTM riboAt€leage fhipiteMasrhggaPRIEL 1Y), festied 2t B7€2 13160 mihtité@ %o
prepare a 35S-labeled NEFA oRMA probe. #dfterdhee seactom 2(h 1 0fdhesEtEdiuffer (10 mM
and then the probe s R caire, e, NENSGRBIN PREP Nists Add Fytfoaion
and then the probe was_ purified using thy . ucleic Acid ication
Cartridges (berkin-EThet IHLe PO SO ER) ARG I SlEacHad hroteol 10 The
slide glass of the prepHrickdastiGrraaRffiedflas dried overnight under vacuum before
hybridization, treated @#thiRBSxcohiaimmgEe sl of Preteabetike(Signia tR2368nhat 37C for
30 minutes, andyyashed tyigs, with BB, and furthermore treated by immersing in 0.1 M i5
trlethylamlne-hydrochl_;BHc acid buffer (St)gHo%O)_}]e%%gtcanlngROﬁ 5% agg{talcbarnapyd&inde at room

temperature for 10 mlnu?eseﬁgﬁgvsvga y washin fwice with 2x concentrated SSC. The

washed section BERTeaVEE Fe M7 &8 17 S inY S TthaRE ghe%adth&Rol and 20
99% ethanol in tes beder] wrigdvhithe drzand futher dried-dader vatuuii<dn 20.¢de dried

slide glass of thesectiopsample: amdn sitymahiridizatien seluiomel G apMelis=HCk buffer, pH
8.0, 30 mM NaCIt%g%o ggxggnﬁylfﬂ%ulxh%}cleﬂ%tgg&ﬁ Q@{W@édﬁg §195Jtion, 12 mM EDTA,

50% deionized f%rmamlde 0.5 mg/ml yeast &RNA}Z was placed so as to cover the brain tissue
section, and preﬁ?ﬁﬁai‘z‘i‘e‘?}iﬁ’&@%rcﬁ%ﬁﬁ ARRY discarding the prehybridization solution, 80

l, Using eight week-old male Wistar rats (purchased
15 from Nippon SLC) (body weight: 220-250 g) that were
noused with free access to the food, the rats were deeply
anesthetized by pentobarbital in the light period, and
the brain was fixed by perfusing 4% paraformaldehyde
dissolved in ice-cold 0.1M borate buffer (pH 8.5) from
20 the heart. The brain was extracted, and was immersed in
0.1M borate buffer (pH 9.5) containing 10% sucrose and 4%
paraformaldehyde for 2 days. The fixed brain was frozen
in dry ilce~acetone, and sliced with & cryostat to
sections 20 pm thick, which were placed on a slide glass
25 (MAS coat slide $~-9116 prepared by Matsunami Glass).
For the preparation of the radioisctope~labelled
probe, a plasmid was used which was obtained by cleaving
a plasmid for the preparation of the NEFA probe that was
used in Working Example 2 with a restriction enzyme Hcol

30 and then purifying it. 7To 0.1 pg of the plasmid, 20 U (1
pl) of SP6& RNA polymerase (Promega, P1085) was added at a
condition of 19 pl of a solution containing 36 mM Tris-
HC1l buffer (pH 7.5), & mM magnesium chloride, Z mM
spermidine, 8 mM dithiothreitel, 25 mM adenosine

35 triphosphate/guanosine triphosphate/cytosine

triphosphate, 5 mM uracil triphoesphate and 5 mM {w-353]-



per slide glass, of a hybridization solution containing 30 106 cpm/ml 35S-labelled NEFA cRNA
probe and 10 mM dithiothreitcl was placed, and a cover slip was placed thereon, which was
placed in a wet chamber and hybridized overnight at 65C. After the slide glass after
hybridization was washed four times with 4x concentrated 35 SSC, it was treated with the THE
buffer (10 mM Tris-HC1, - 158 pH 8.0, 0.5 M NaCE ahd0.25 mM EDTA, pH 8.0) containing
20 g/ml of RNAase A at 37C for 30 minutes, washed twice with 2x concentrated SSC at room
temperature, andfuarther twashed piviceswithnd. 1% BonceRtiateich S'SCLAr65Cor 30 5 minutes.

The side olass gerweshing was dehydiaied by, aierEing 0175% elaa0l 9530 ethaol and

99% ethanol in :tths order, and then dried in_the air. After_th eSIr%% gass avm%the tissue

section thereon ﬁ%spé?é%?s’é% fo X2Fay i fory dave iCHNS RhtRFsed fif % diftiied 10
light-sensitive emulsian ¢Kodak, NTB3) ahd expodeditde ight formdiweeks: Aftergkpdsiire the

slide glass was EW%SQ?%%HJ watey, staigedwithThiopinegang hlack spots resulleddrom the
exposure were examined un er mlcro %Fp 5 The osmon of eac %Qgrtun the r%gram was
ereo

identified accord‘?rku‘ﬁ t6 The F?{aFBraln in SxiE 8oor§[natgs Ey SG.

axinos G.-and Watoson
C. (Academic PHESEFORBSA)EEIEG Nerbaiift>L oHN B Fid 192 Show<Lanm fitgesst in situ
hybridization of grlisStiensedtien: containingiparariiicalar aucteus (P \VIN) ahd supraoptic
nucleus (SON), B.of]l @g@gz Jhat of a tissue section containing zone incerta (Zi) and

arcuate_nucleus (Arc), ﬁ A? ofC!: %2 sho hat of %égxtésqs@ ection g%&@n‘g lateral
t

hypotha}gmlc area (L eac 3rea of Arc an LHA spots that were
light-sensitized Wﬂ@h?ﬁﬁdﬁéﬁﬁﬁ oftHer ré(d‘l'B%B‘foB@ faBeNéy IR@IQAZ@F?Nﬁ”probe indicating
the expression efthecNERA genes80MorkingiEsanple@inl. of Protease K

(Sigma, P2308) at 37°C for 30 minutes, and washed twice
with PBS, and furthermore treated by immersing in 0.1 M

15 triethylamine-hydrochloric acid buffer (pH 8.0)
containing 0.25% acetic anhydride at room temperature for
10 minutes, followed by washing twice with 2x
concentrated $3C. The washed section sample was
dehydrated by immersing in 75% ethanol, 95% ethanol and

20 598 ethanol in this order, dried in the air, and further
dried under vacuum.

On to the dried slide glass of the section sample,
an in situ hybridization solution (10 mM Tris-HCl buffer,
pH 8.0, 30 mM NaCl, 10% dextran sulfate, ix concentrated

25" Denhardt's solution, 12 mM EDTA, 50% deionized formamide,
0.5 mg/ml yeast rRNA) was placed so as to cover the brain

vissue section, and prehybridized at 85°C for 1 hour.

After discarding the prehybridization solution, 80 pl,
per slide glass, of a hybridization solution containing
30 10¢ cpm/ml 35S-labelled NEFA cRNA probe and 10 mM
dithiothreitol was placed, and a cover slip was placed
thereon, which was placed in a wet chamber and hybridized

overnight at 65°C. After the slide glass after

hybridization was washed four times with 4x concentrated

35 58C, it was treated with the TNE buffer (10 md Tris-HCL,



Study on the effect of intraventricular administration of nesfatin on food intake behavior While
the amount of food intake during 0-1 hour/1-3 hours/3-6 hours after the administration of
nesfatin to 35 rats was studied in Working Example 6, the effect on food intake behavior
during 6-12 hours after the - 159 - administration was further studied herein. In order to
demonstrate the reproducibility of Working Exaﬁwp]Ié?G,The amount of food intake during 0-1
hour after administration was determined when 0 (PBS 5 alone), 1, 4 and 20 pmol of
recombinant nesfatif Was Sadmihilesied Reltihiel Tehtek of Bfaif; 44 iF Wstking Example

6. Also, in the s%e@%peggsgmyggrl@nggmlq@r after Hipmeot of nestatiiwasice
administered into the rat ventricle, the amount of food 10 jntake was detergg}ige during 0-1
hour/1-3 hours/3t6 o SRR ThE HirfmistratidT. TRECoRtor Greup Used Was the “one that
only received physiglegical satine {0rpronol)x Fostesting of sigriifiCarttdiffetén€eranélysis of
variance yias sl 45:sResyllz AS shawpipd offig:23: e amaun oldapdateke 19)0-1
our after the administration o mol o mo} .Qf nesfatin.into t ain.ventricle.was
significantly red%ﬁ%ggnfpréré%ftoetﬁéacnoorgtfolégsréu%%?bagr%%l)afé] egg .Oelgﬁﬁsé(% al\s% shown

in B of Fig. 23, abignificedt redudiorMRRh@rafdurlt oFt6od take Wwhg hotdg it té' Sindividual
that received the;infeaveniticular cadministrationeafts pmalhefrrasfatin duringre<kihbar Xp<0.01),

1-3 hours (p<0.05) and 3:6 hours, (p<0.001),as,25 compatedsta the. controk graup; (0 pmol).

However, in the "amount of food intakeé during 6-12 hours, no difference was no ed between

the grod that réceied BPIHbF OF &SRR =i tH%OSSﬁfroFErBo%p.%rﬁﬁaogfamp?e 26 30
Study on the ambugitexpressedof hesfatiif AFIRNE:BAGUER ResfatihisGlypéphde i the rat
hypothalamus dyt8g8ed with water, stained with Thionine, and black spots

resulted from the exposure were examined under
microscope.

15 The position of each part in the rat brain was
identified according to The Rat Brain in Stereotaxic
Coordinates by Paxinos G. and Watoson C. (Academic Press)
(USA) 1986.

<Result>

26 A of Fig. 22 shows an image of in situ hybridization
of a tissue section containing paraventricular nucleus
(PVN) and supraoptic nucleus (SON), B of Fig. 22 shows
that of a tissue section containing zona incerta (Z1) and
arcuate nucleus (Arc), and C of Fig. 22 shows that of a

25 tissue section containing lateral hypothalamic area
(LHA). At each area of PVN, SON, Zi, Arc and LHA, spots
that were light-sensitized by the hybridization of the
radioisotope-labelled NEFA cRNA probe, indicating the
expression of the NEFA gene.

30 Working Example 25

Study on the effect of intraventricular
administration of nesfatin on food intake behavior

While the amount of food intake during 0-1 hour/1-3
hours/3-6 hours after the administration of nesfatin to

35 rats was studied in Working Example 6, the effect on food

intake behavior during 6-12 hours after the



starvation In order to study the expression of the nesfatin gene during starvation, in situ
hybridization was carried 35 out in the brain hypothalamus region of the rats that had free
access to the food and the fasted rats, and increases or decreases in the amount of nesfatin
MRNA at - 160 arcuate nucleus, paraventricular nucleus, lateral hypothalamic area and
supraoptic nucleus from the tissue were deterniinéd>Also, in order to study the amount
expressed of the nesfatin-1 peptide at paraventricular 5 nucleus, the hypothalamus region of
the rats that hacedreieastess totherfcod anthtre fasted ¢dtswasexcised, and the extracted

peptides were determi@gd@aggnmgtm@ﬁoﬂé\r%y@eﬁheAsfgp\A&ﬂgiﬂgDEmmplg§ rats used
were |nd|V|dualﬁp 10)((tlgle cont éﬂgo%p) qh vg%rqjglgowedgg%% agccess 1o Hﬂﬁ»#ﬁ ?eﬁfood and
t (o]

individuals (the tasting dgroup) that were used on water alone without any 1ood for 48 hours.

For the determifi&tidh 8f fife affBUM eiaEden oftredaln mRISA atderPregion of the
hypothalamus, tissereesectiong! 15w i&0p repalredfinzz ararrierasimitae 16 AVorking Example 24,
which was subjegieddedn sittchylyidizatien. aad $he -image obtaipediby, exposing to X-ray film

was measured #3@% ? %ggalgzer Alﬂ%glngnRgﬁga%@qn %%IPT{M Elite) (Imaki et al.,
et

Brain Research, N 993, 20 Vol. 623, pp. 223-228). Density of the exposed image
at each region SParcide HATBIS &ra@@ﬁﬁﬁﬁla?ﬁ%léﬁ% nl%?eft‘%%g}pg?ﬁalamlc area and
supraoptic nuclegsnivass deteinibet; abdetheafalies wérelehatged amoumimeficabafdilues as
relativeigptical valuekon.a 256-stapeigray umscate-from maite/to-blagkuwhich wetendhen

changed into ng@@é@aw@'%m@@yg@ﬂm'ca' densitigs aggording, d&&@@@&%lf{%quaﬂon
to obtain the absolute values for mRNA eéogssmn Relatwg o] tical e

IogIO(256/reIatl\?él%&Bﬁf’c?\f-1 AUBT EAR Tegibh 6P ardiaté hutteds Ha Qal/én?naumr

For testing of significant difference, analySLS of
variance was used.
15 <Result>
As shown in A of Fig. 23, the amount of food intake
at 0-1 hour after the administration of 4 pmel or 20 pmol
of nesfatin into the brain ventricle was significantly
raduced as compared to the control group (0 pmol)
20 (p<0.01). Also, as shown in B of Fig. 23, a significant
’ reduction in the amcunt of food intake was noted in the
individual that received the intraventricular
administration of 5 pmel of nesfatin during 0-1 hour
(p<0.01), 1-2 hours (p<0.03) and 3-6 hours (p<0.001) as
25 compared to the contrcl group (0 pmol). However, in the
amount of food intake during 6-12 hours, no difference
was noted betwesn the group that received 5 pmeol of
nesfatin and the control group.
Working Example 26
30 Study on the amount expressed of nesfatin mRNA and
the nesfatin polypeptide in the rat hypothalamus during
starvation
In order to study the expression of the nesfatin
gene during starvaticn, in situ hybridization was carried
35 ocut in the brain hypothalamus region of the rats that had
free access to the food and the fasted rats, and

increases or decreases in the amount of nesfatin mRNA at



nucleus, lateral hypothalamic area and supraoptic nucleus in the rat brain was identified
according to The Rat Brain in Stereotaxic Coordinates by Paxinos G. and 35 Watoson C.
(Academic Press) (USA) 1986. The nesfatin-1 peptide at the paraventricular nucleus of the rat
brain was determined as follows. Rats 161 that were allowed free access to the food and that
were fasted as described above were sacrificed-by éecapitation, and the brain was
immediately frozen in dry ice-ethanol, and sliced by a cryostat into sections 60 m 5 thick. The
tissue was Niss| stainete anddhe parts cernespending:to paraventjcularaugteus on both sides

of the brain were gxsiser anddegeueredar e fecayaied Missdeyias hamaganized 40 l00 1 of

0.1 N hydrochlori¢ "acid in a 1.5 ml micraetube usingthe microtube pestle 10 (SC|ent|f|c

Specialties, 1005-385. ’%ﬁ&%&‘@émze’l&%u&&q WS Cefrifdidd ih BRiGBRIGE at 15,000
rom for 20 minutes; théstiperhatartt was tolletted RRBTthEesohema wassremovad by
lyophilizagion. The:lypphidizethsample vwasdissolyedie-l0dr1 of £LBS:andithe amaunt of the

15 nesfatin-| pepiie.was dedermpinagat acondiian ol S0 JuelLby the competiive. EIp

described in Working anm le 21 esult>éA of F . 24 shows, the result of image analysis
by 20 in situ hyBitizEtiSn Bt HedFAfT niRRA &R n 3t VAFBLE HY poth SRMRGS Hagiths of
arcuate nucleus ¥Afc)s Ygardventricular nucleus (PVN), lateral hypothalamic area (LHA) and

supraoptic nucleus (SQN) im thie ratibiqin iartheferding ad libikun wewp {aantrobgeaup) and

the 25 fasting grouReIn-areyate nucleus (Arg)k '%I&E%' hypothalamic area LLEA).and gupraoptic
nucleus (SON), no glffer ncgln the value ge \4eo tlcal engcltyg of nesfﬁtln RNA

expression was RIS in he fHstifig grolp: rafative tot (HAT irh T fasdiAg AP fibitdim-group
(control 30 groupF iR CoMEERE, |?|nth‘éar%%ﬁIt%?‘b%wélﬁ*éﬁﬁ’iéﬁl&”rnﬁue% (NS Bthizcadount

expressed of negfatintimkAtiarmination of the amount expressed of nesfatin
mRNA at each region of the hypothalamus, tissue sections
15 were prepared in a manner similar to Working Example 24,
which was subjected to in situ hybridization, and the
image obtained by exposing to X-ray film was measured
using an image analyzer (Imaging Research Inc., MCID™
Elite} (Imaki et z1l., Brain Reséarch, Netherlands, 19583,
20 Vel. €23, pp. 223-228). Density of the exposed image at
each regicn of arcuate nucleus, paraventricular nucleus,
lateral hypothalamic area and supraoptic nucleus was
determined, and the values were changed inte numerical
values as relative optical values on a 256-stage gray
25 scale from white to black, which were then changed into
numerical values as relative optical densities according
to the following equation to obtain the absolute values
for mRNA expression:
Relative optical density = logl0(256/relative
30 optical wvalue).

Each region of arcuate nucleus, paraventricular
nucleus, lateral hypothalamic area and supracptic nucleus
in the rat prain was identified according to The Rat
Brain in Stereoctaxic Coordinates by Paxinos G. and

35 Watoson C. (Academic Press) (USA) 1986,
The nesfatin-1 peptide at the paraventricular

nucleus of the rat brain was determined as follows. Rats



the fasting group was significantly reduced relative to the feeding ad libitum group (control
group). B of Fig. 24 shows the result of image analysis by a 35 competitive EIA method of the
expression of the nesfatin- 1 peptide at paraventricular nucleus (PVN) among the - 162
hypothalamic regions of the rat brain in the feeding ad libitum group (control group) and the
fasting group. It was demonstrated that the expressién of the nesfatin-1 peptide at
paraventricular nucleus is significantly 5 decreased in the fasting group relative to the feeding
ad libitum groupffedntrelngrotip) o¥The abme mstisshowsthat fastimgemarkédly reduees the

expression of theznesfatia {NERA)-geBe atkhesiatinel Sg@@@rﬁy&gﬁrig@lar nucleus of the

hypothalamus t Q%t |§ [IéIlQC R%rtanta dtht contral.of food |ntake in Example 27 Study on
the effect of intraven cu%rgr a mln%gtraﬁ%nlo3 ﬁégfa"t\rlansl into tﬁe rat ¥a%1 on food m?a%

behavior 15 It waSsstrovadire Woikidg Exapeplebl? tharthespait ofnisesfatintl alend haidran
activity of suppressiag.foothintake in she experimentakthesadminiatratienmi partial peptides

of nesfatin. In orcd@féegggnswgh%t the, xperiment, changes,o (g astity.af.aupRrgssing

food 20 intake with tlg:e after administration was inves gqate he experimental condition was

similar to that in-Vforkifg EXAMSets "ad 5ot 6F R Shifh-1 \%‘? AFIViEETEd into the
third ventricle oftthesra braisn Immuediately beforel tHe sarbéf thel darkpériodnie 25 amount

decreased of thg deqd J(?heaam@@ﬁpfr@@gd@%)ugHHBgt]hQOHEE@B@%@te};%@E@é
admlnlslt6at|on (Qg. hr htcglh%hncg g hours frcom 1 rgfﬁ%glft% the r‘hstratlon hr) during 3
t €

hours from 3 hours a ter the adn}ﬁnlstratlon and durln ours fe ours after the

30 administratiofP®2E2 4 HRs ﬁfé%%ﬁ%éd‘%%dthé"aﬁd&h‘fﬁ?ffé%ﬂ iftake’ /A9 %é%n%’? group,
the amount of fé8U ridtakeslsy irdividerats tratrectived: phydibtogieal saliheche solvent
was removed by lyophilization. The lyophilized sample
was dissolved in 100 pl of PBES, zand the amount ¢f the
15 nesfatin~-1 peptide was determined at a condition of 50
pl/well by the competitive EIA describad in Working
Example 21,
<Result>
b of Fig. 24 shows the result of image analysis by
20 in situ hybridization of nesfatin mRNA expressicn at
various hypothalamus regions of arcuate nuclsus {(Rrc},
paraventricular nucleus (PVN}, lateral hypothalamic area
(LHA) and supraopiic nucieus (SON) in the rat brain in
the feeding ad libitum group (control group) and the
25 fasting group. In arcuate nucleus {(Arc), lateral
nypecthaliamic area (LHA) and supraoptic nucleus (8SON), no
difference in the value (relative optical density) of
nesfatin mRNA expressicn was noted in the fasting group
relative to that in the feeding ad libitum group (centrol
30 group). In contrast, in the result for paraventricular
nucleus (PVN), the amcunt expressed of nesfatin mRNA in
the fasting group was significantly reduced relative to
the feeding ad libitum greoup {contrel group).
B of Fig. 24 shows the result of image analysis by a
35 competitive EIR method of the expression of the nesfatin-

1 peptide at paraventricular nucleus (PVN) among the



alone was measured. <Result> 35 Fig. 25 shows the amount of food intake during 0-1 hr, 1-3
hr, 3-6 hr and 6-12 hr when nesfatin-1 was administered to the third ventricle of the rat brain. -
163 Significant decreases in the amount of food intake in 0-1 hr, 1-3 hr and 3-6 hr were noted
in the nesfatin-I- administration group relative to the control group (p<0.01). in contrast, in 6-12
hr, an increase in the 5 amount of food intake was fbfed in the nesfatin-I- administration group
relative to the control group (p<0.01). The above results demonstrated that the suppression
of food intake by theviritesl@nikculag iadmimstration ofthésfatin-1Lis tehspdreeyiand 2be 10
disappearance qfx@@@ﬁargmqiog@&eﬁ@m of vesfatimavidhéhe passage ofdinpe anckthe

resultant recove Ty, O of Je gaget%@ B?a@otﬁge Vg ng géq{nggaogg s t!qggﬁoar%%e specificity of

effect of 15 intraventricu ar administration of anti- nes atin-1 antibody on enhancing food intake

It was shown in X5k EXaniRe A Hidttheléfe &2 6t BhRahtiny food intake 19 noted when an
antibody>againstevestatied isradminidtestdrintorthesrat 20l eantricld.dnidrelef 6 Yalidags! that

the effect is due) tg,the-inhibitiap ofdbgteffactpfsigsfatin-1, a study was carried out to
determine whether the.gpRrgssion.af. 9qd inigke iy the inenirieulay adrinisiatian of

nesfatin-1 can be inhibited by the simultaneous 25 administration of anti-nesfatin-1 antibody.

The expenmentﬁ%ﬁd"l%ﬁ%&?&n‘ﬁfar%etiféﬁ T WOtk M ERANTIE 1 2 A0 d foF 22 §rdup that
received 5 pmole bf ResfateRt alowe antonthelwind wentkicke b Ee-Futl BraiA iMmédiately before
the start of the dark@etioganc 30h2 greup that received Sipmokef nesfatin-1 and 8 g of
anti-nesfatin-1 antlbodwc(gjgg@&lrhgtig@et%amount of food intake for 1 hour after
adnnmsnanon\Nasrnegsu§a on the effect of intraventricular
administration of nesfatin-1 into the rat brain on food
intake behavior
15 It was shown in Werking Example 12 that the part of
nesfatin-1 alone had an activity of suppressing food
intake in the experiment of the administration of partial
peptides of nesfatin. In order to further validate the
experiment, changes in the activity of suppressing food
20 intake with time after administration was investigated.
The experimental conditicon was similar tc that in
Working Example 12, and 5 pmel of nesfatin-1 was
administered inte the third ventricle of the rat brain
immediately before the start of the dark pericd, the
Z5 amount decreased of the food (the amount of food intake)
during 1 hour immediately after administration (0-1 hr),
during 2 hours from 1 hour after the administration (1-3
hry, during 3 hours from 3 hours after the administration
{(3-6 hr), and during 6 hours from € hours after the
30 administration (6-12 hr) was measured as the amount of
food intake. As the control group, the amount of food
intake by individuals that received physioclogical saline
alone was measured.
<Result>
35 Fig. 25 shows the amount of fcood intake during 0-1
hr, 1-3 hr, 3=6 hr and 6-12 hr when nesfatin-1 was

administered to the third ventricle of the rat brain.



and compared to that for the control group (physiological saline alone was administered).
Also, for a group that 35 received only leptin (Rat leptin: R & D Systems, 598-LP- 01M) (1 g)
which is known to have an activity of suppressing food intake by intraventricular - 164
administration and a group that received leptin and anti- nesfatin-1 antibody, its effect on food
intake was also studied. <Result> 5 Fig. 26 is agraph showing the amount of food intake for
1 hour after administration for a group that received nesfatin-l alone (nesfatin-I
IgG/nesfatin-1/leptitn i/#-ck ra grzup Hhatere ceivethrestatinat antl dntichesiatind. antibodly

(nesfatin-| IgG/ngsfati-Hleptin #+£) sarkt0 guaup thatdgcelyedileptinnesfafin-1 IgG/nesfatin-
1/leptin: -/-/+), an%{“ %rou that received Ieg In ¢ nd ar]ﬁtl n%gfatln 1 ant@od}y (lnesfatln 1
pun

lgG/nesfatin- 1/1& e ]falfﬁea oun intake signi |canrfry decriade in the group
that received 15 fiestatit Alone Felafivé 8 3he c’dﬁtr%T%ﬁoBﬁ (n@Bfati=12 RFS/nesf&E 1/leptin:
-/-1-), whereas irethegroupihat ok cenred aestatimi ant antimesfatinsk antibady, the effect of

enhancing the ag@m{pétf%éi%@ ia %b%ﬁa‘ih!%§§”i% d@gge%@&tpglc%r}tg%group was
noted. In 20 con ras _éhe gr%g $t recelved#%ptln the ar{;ogp t of fr?od |€ ke also
ha

ocve I
decreased, whereDas int e group't received leptin and anti- nes tln antibody, no effect of

enhancing the sEPPRSIFSH BRIRE aRTtGThEf 68 iRtake Dy Rk RAS THted 2 This result
suggests that the@5ieffedtaftenimandingdobatintake by antimpesfatin, 1 aantitkddy results from

the spegific suppressiopaithecefiect of nesfatind < ¥Wedking Exanmple:29 Styey encthe binding
specificity of antj;negfafin.1 Op3°§‘ é?%’y It was shown,in Working Example 8 thaf the
nora

intraventricular ad‘L ministrati ti nesfa tin- 1
food intake can be noted

Working Example 28
Study on the specificity of effect of
i5 intraventricular administration of anti-nesfatin-1
antibody on enhancing food intake
It was shown in Working Example 14 that the effect
of enhancing food intake 1s noted when an antibody
against nesfatin-l is administered into the rat
20 ventricle. In order to validate that the effect is dus
to the inhibition of the effect of nesfatin-l, a study
was carried out to determine whether the suppression of
food intake by the intraventricular adminisiration of
nesfatin-l can be inhibited by the simultaneous
25 administration of anti-nesfatin-1 antibody.
The experimental condition was similar to that in
Working Example 12, and for & group that received 5 pmol
of nesfatin-1 alone into the third ventricle of the rat
brain immediately before the start of the dark period and
30 a group that received 5 pmol of nesfatin~l and 8 pg cf
anti-nesfatin~1 antibody (nesfatin-1 IgG), the amocunt of
food intake for 1 hour afrer administration was measured
and compared to that for the control group (physiological
saline alone was administered). Also, for a group that
35 received only leptin (Rat leptin: R & D Systems, 598-LPp-
01M}y (1 ug) which is known to have an activity of

suppressing food intake by intraventricular



antibody specifically inhibits the effect of nesfatin-1. Its binding property with other factors
known at present 35 to have an activity of controlling food intake was further studied by the
Western blotting method using extracts of the rat brain. - 165 Western blotting analysis was
carried out by the method described in Working__E>rgL::}:i ple 3 with the primary antibody being
changed from anti-NAP polyclonal antibody to anti-riésfatin-1 antibody. Before reacting anti s
nesfatin-1 antibody to the membrane in Western blotting as an experiment for investigating
the binding speefitity ot BFritAesARE1 arfibods, 5G bf BaER PRPLIUBRIFNAPIIABTWGrking

" Example 10), ant: lepini(iRelt leptirh & &, DiSysteifs; 3oL PEOLM); abSE (Melaabeyte 10
Stimulating Horpong; Bgptide Institute, Inc., 4057-v), CART (Rat Cocaine- and
Amphetamine-ReguIathg 'I;r E';gript 55-102; Peptide Institute, Inc., 4351-s), NPY (Human, Rat
Neuropeptide Y; Pepti e Thsti ute, Inc., 4158-v), MCH (Human Melanin-Concentratin
Hormoné, Peptide Instittite, P IS, 238987 arrd erékm-AH AR RAIMARE, W%Q
Orexin-A; Peptide instithey iIne f 484 6as)pern & spofl emtifivesfatinebantibody was added, and
reachteg gt roorﬁng%rggg@uge‘ leolagozkloﬁe%g@m%ﬂWQ@%’H&HQ&I%@%@@H&Q@ ouyirythe f
method descri above to examine 20 whether or not the ba Isappear..<Result>A o
Fig. 27 shows ai’imaég%rcc))fu%)écs an Eﬁ)?telﬁ VecQarl}lieesdE]c‘?&:tjfvrxllit a%?gn%f%%ng%éflﬁi §§;H using
protein extractsRErPFRY at BRAITE he'a Teddft/ 2 Baffiwas 25 Rbted at 2/9dsition df molecular
weight ¢6rrespondingsto: 45 kelre sfatin ixuiypeptide sB ot Figl 27shows dat image at about
47.5 kd of Western bletting carrigd put after-anti-cesfatingd artfaadyeandamyiousspeptides

were previously react d. nanti-nesfatin:1 antingdy yas, 39 reacted-to NAP1-Ab, the 47.5
kd band disappggreﬁ,?}ﬁégagﬁﬁa that the 1gre\%o%s bindiggfof IgA(}%-% Q{b to NlAPl- Ab peptide
blocked the bindifd SREtnestatii) n  The amount of“food intake

significantly decreased in the group that received
15 nesfatin alone relative to the control group (nesfatin-1
IgG/nesfatin-1/leptin: -/-/-), whereas in the group that
received nesfatin-1 and anti-nesfatin-l1 antibody, the
effect of enhancing the amount of food intake to about
the same degree as the contrel group was noted. 1In
20 contrast, in the group that received leptin, the amount
of food intake also decreased, whereas in the group that
received leptin and anti-nesfatin-1 antibody, no effect
of enhancing the suppression of the amount of food intake
by leptin was noted. This result suggests that the
25 effect of enhancing food intake by anti-nesfatin-l
antibody results from the specific suppression of the
effect of nesfatin-1.
Working Example 28
Study on the binding specificity of anti-nesfatin-1
30 antibody
It was shown in Working Example 28 that the
intraventricular administration of anti-nesfatin-l1
antibody specifically inhibits the effect of nesgfatin-1.
Its binding property with other factors known at present
35 to have an activity of controlling food intake was
further studied by the Western blotting method using

extracts of the rat brain.



contrast, when it was reacted to letptin, aMSH, CART, NPY, MCH and Orexin-A, and when
the peptide was not 35 subjected to the anti-nesfatin-1 antibody reaction, the 47.5 kb band did
not disappear. These results - 166 demonstrated that anti-nesfatin-1 antibody specifically
binds to nesfatin, but not to other food intake-related peptides such as letptin, aMSH, CART,
NPY, MCH and Orexin-A. 5 Working Example 30 é@édy“on the expression site of nesfatin in
the rat medulla oblongata In Working Example 4, expression in the vicinity of the
hypothalamus of a rat Beaitewasistodietiay d0aavabaokstochaiGs aridlysis. fi6rderto
further study thgaxpressionofinesfatin indhe vignity afthe rat /medultaebtorigataya similar

immunohistocherpicl analysis wasearried autohising elgt el old Wistarals fauphased
from 15 Nippon gt ,%,rgin tissue sections of the part containin e medulla,oblongata were
prepared from safhgiBE L sRmRER 0 WorkiHg BX&¥ple ™ THE nfdth5H 3K ififiurohistochemical
stain wa$ also siraifdrtoithat i Wokkiny Exarhpke BeFbrRBemMbRe MhetRAP béphidé tWorking
20 Example 3) was agdedde-amantibedy (1:0/83} againstghe nNAR peptide to 100 g/ml,
reacted at room temé)é]etrature for f1 hour, and %hgg r% _|cal stain was also carried

histogch
out using the antiBody. SRESUIR 28°A bf Fig. 28 She %%%l!g% erE

28’shows an’image o u#r%unohgstochemical
stain in the brair fssa6 eonfailiii i metRilal obISFgaaL fn e imAfithaifiBtocheMiEal stain in
the brain tissueicgitaining the meduia-ablorgaiar.stain wias patad atENothesucleus of

solfary fgact, andthe xpression 30,91 e pesfatin polvoentideanas noted. Bl Fig, 28 shows

an image of immunohistochemical stain carried out after an antibodé/e%gainst the NAP peptide

and the NAP pé&Btitie Wi praiotify rédttet Bice e Sageutates transcript

55-102; Peptide Institute, Inc., 4351-s), NPY (Human, Rat
Neuropeptide Y; Peptide Institute, Inc., 4158-v), MCH
(Human Melanin-Concentrating Hormone; Peptide Institute,
15 inc., 4369-v) and Orexin-A (Human, Rat, Mouse, Bovine
Orexin~A; Peptide Institute, Inc., 4346-3) per 1 pg of
anti-nesfatin-1 antibody was added, and reacted at rcom
temperature for 1 hour, and then Western blotting was
carried out in the method described above to examine
20 whether or not the bands disappear.
<Result>
A of Fig. 27 shows an image of Western blotting
carried ouf with anti-nesfatin-1 antibody using protein
extracts from the rat brain. As a result, a band was
25 noted at a position of molecular weight corresponding to
47.5 kd nesfatin polypeptide. B of Fig. 27 shows an
image at about 47.5 kd of Western blotting carried out
after anti-nesfatin-1 antibody and various peptides were
previously reacted. When anti-nesfatin-1l antibody was
30 reacted to NAP1-Ab, the 47.5 kd band disappeared,
indicating that the previcus binding of NAP-1 Ab to NAP1-
Ab peptide blocked the binding site of nesfatin. In

contrast, when it was reacted to letptin, oMSH, CART,
NPY, MCH and Crexin-A, and when the peptide was not
35 subjected to the anti-nesfatin-1 antibody reaction, the

47.5 kb band did not disappear. These results



observed in A of Fig. 28 disappeared by reacting the 35 anti-NAP antibody to the NAP peptide
in advance, it was demonstrated, the nesfatin polypeptide has been - 167 specifically stained
in this immunohistochemical stain. The results revealed that nesfatin is also expressed in the
nucleus of solitary tract which is a viceral sensory nerve nucleus and is though to be involved
in the 5 mechanism of food intake control. Woranglﬁ§<a"mpIe 31 Effect of troglitazone
administration on blood leptin and the intracerebral expression of nesfatin in the normal and
leptin-resistant chawenzits 20 WorkingrExanisié 2 the Indoctideof tise esfitia (NEFA)
gene in culturedgalishy: toglitazonen o BRAR): mgenist that wasased@ascan.antidiabetic drug,
was studied. In ord%r, '%)efsurtherhstugy {%\3 n,gquced resgion o&%sfabtﬂ&b% trgglltazone,

troglitazone was 15 g;lLven t0 rats t6'5td & HdS&hdH of hidsfativin'the brain: Similarly, blood

levels of leptin Wi i:kAiown to be responsible for control of food intake were studied. In the
study, natmal Zucker raite-kZumekE=emp leedd®) and Zucker fa/fa, an animal model of leptin 20

resistant obese rats, wegg disesh AsaniBgls. S wesk-pld onale ZudkerdadfaiZugker). Jats and

Zucker +/+ (LeaIrgl)a([ﬁl1 last contrglaanimal were purchased from Nippon Charles River, and

were housed in‘acyC eof" ﬁ%ﬁ?s of the light period from 6 a.m. to 25 6 p.m. and 12 hours of
the dark period from 6 516 61 2EnE tREPEXt fnorhiRg BT & powderfosth(Nippdh Clea,
CE-2), and keptat2 2 paftar pealiminafy ousingteri over snetweekdingyviduals weighing

200-25Q g were ; splegted among:Q e 10 weekslddndividudlsframdhesats 30-purchased and
6 animals per group were used in th% experi ent..TrQCq]Iiéazone %TQZ; S,ﬁngyo Co,, Ltd.) was
0

administered at & concentration of 0.2% blended in the pov‘\;}ldcéﬁf J“og, t%‘wﬁlc% fhe animals

were allowed frétHttb3sCREMRETThird thalditProt FltgppRistochemical analysis

was carried out.
Uszing eight week-old Wistar rats (purchased from
15 Nippen SLC), brain tissue sections cof the part containing
the medulla oblongata were prepared from samples
gimilarly to Working Example 4. The method of
immunohistochemical stain was also similar to that in
Werking Example 4. Furthermore, the NAP peptide {(Working
20 Example 3) was added to an antibody (1 ug/ml} against the

NAP peptide to 100 pg/ml, reacted at room temperature for
1 hour, and then immunchistochemical stain was also
carried out using the antibody.
<Result>

25 A of Fig. 28 shows an image of immunchistochemical
stain in the brain tissue containing the medulla
oblongata. In the immunohistochemical stain in the brain
tissue containing the medulla oblongata, stain was noted
at 8TN: the nucleus of scolitary tract, and the expression

30 of the nesfatin polypeptide was noted. B of Fig. 28
shows an image of immunohistochemical stain carried out
after an antibody against the NAP peptide and the NAP
peptide were previously reacted. Since the stain
observed in A of Fig. 28 disappsared by reacting the

35 anti~-NAP antibody to the NAP peptide in advance, it was

demonstrated, the nesfatin polypeptide has been



35 troglitazone, rats that were housed on the normal powder food alone were used. After
housing on the troglitazone- containing food or the normal food for 10 days on end, - 168 the
animals were weighed and sacrificed to collect whole blood. From the rat's blood collected,
serum was separated, and leptin concentration in the serum was determined using a
commercial ELISA kit (Yanaihara 5 Institute Inc., YKO30) according to the attached protocol.
Furthermore, the brain was harvested from the rats sacrificed, and was subjected to Western
blotting in a simié@emahhe? 16 ¥Wekdag Ekaimpleh3 sthewdensity of te cpdndd wats2analyzed by
an image analyzern@magingResearchkd Ine,a MGHRFM Basicy, anddhe degreef cglor
development of the band,was e&r%%%%dcgﬁe@%h“ﬁ ?lh%R§§u'§>v€‘coefr@9 €13 afgraph

showing the body weight of the group (IGZ? +) in which the troglitazone-containing 15 food

was given to the‘norial ?5{%15_%%@%&%@?%?& fUfRGal T2dkeh Hand e group (TGZ: -)
in which the trogitareme-$reecfootipwas gitek thewivr i the normal rats and the Zucker fa/fa
rats as well, no markedvwditieresce izhpty veaight due to troglitazone 20 administration was

noted. Also, inespectiveaidbe aeminisyalionhioglipzane. it fueke, fufagals weighed
significantly hea (1?<0 .01) reI tlve to the normal rats. B of Fig. 29 |sagraph showing the

concentration of ef)’tln i the Ioo’atrfatﬁ%rﬁrofi?)l(fé%‘:i‘f?ﬁ%hl&# tRESEatin in
troglitazone-confainBTeBa waS fiVerPio  thee A iR RdtsoHesan rakd the Zucker fa/fa rats, and
the groupd(TGZ: -) in whichidhe traglitazane-frer, fook wasdqiven dheeetot e the pormatk rats

and the Zucker faffa rats, the 30 concentration of leptin in the bjood significan ecreased
(p<0.05) due to t?ggllgtazo%e admlnlstrat]:?on %Iso |r?rgeslb \éctlve%“lrjthe a ml’nlstr%’o%

troglitazone, the*8GRcettratiG T of Pe?)t*hslﬁdthﬁsol%da\ﬂlﬁédé@ﬁﬁ@a?\t@/%@h inthe Zucker fa/fa

rats (p<0.01) studied. In order to further study the induced

expression of nesfatin by troglitazone, troglitazone was

15 given to rats to study the induction of nesfatin in the
prain. Similarly, blood levels of leptin which is known
to be responsible for control of food intake were
studied. 1In the study, normal Zucker rats (Zucker +/+:
Lean} and Zucker fa/fa, an animal model of leptin-~

20 resistant obese rats, were used.

As animals, 8 week-old male Zucker fa/fa (Zucker)
rats and Zucker +/+ {Lean) rats as the control animal
were purchased from Nippon Charles River, and were housed
in a cycle of 12 hours of the light period from 6 a.m. to

25 6 p.m. and 12 hours of the dark period from 6 p.m. to 6

a.m. the next morning and fed a powder food (Nippon Clea,

CE~2), and kept at 22°C. After preliminary housing for
over one week, individuals weighing 200-250 ¢ were
selected among 2 to 10 week-old individuals from the rats

30 purchased and 6 animals per group were used in the
experiment. Troglitazones (TGZ; Sankyo Ce., Ltd.: was
administered at a concentration of 0.2% blended in the
powder food, tc which the animals were allowed free
access. As the control that did not receive

35 troglitazone, rats that were housed on the normal powder
food alecne were used. After housing on the troglitazone-

containing food cor the normal food for 10 days on end,



35 relative to the normal rats. C of Fig. 29 is a graph showing, as relative values, the density
of bands obtained by Western blotting of - 169 protein-extracted samples of the brains from
the group (TGZ: +) in which the troglitazone-containing food was given to the normal rats
(Lean) and the Zucker fa/fa rats and the group (TGZ: -) in which the troglitazone-free 5 food
was given thereto. In the normal rats, no differencelif®the amount expressed of nesfatin in the
brain was noted between the group (TGZ: +) in which the troglitazone-containing food was
given and the gréup: (3GZna) $n wehieh ke droglitazonedree foatbwasqgivenl 46dm.caiteast, in
the Zucker fa/fa rats,dhe amewnt «@xpressed of nesiatin in the braingigpificantly increased
(p<0.01). Also, irtespecti f the ;administration_of troglitazone tr}i amount expressed of
nesfatin in the br%%@%%%%iﬁ%gﬁtlg ?ﬁg h'in the i%r%ﬁ:gl%éhrof%/féhra %?pgﬁ 075 réfative to the

normal rats. The"66ve tE& T SdGgedt FRIPHUGTtEZofe IFd Was Udes ashas antidiabetic
drug does not induce: hesfatinline the Braintof thecpommakaninalsewieteasdiican induce the

expression of negfatindpdhe brain-of thenapimal 2@ rpedehthat exhibits. aleptinrgsistant

pathology. In contiast JLis,suagesied. e sabanced bl

dbload concentrations pf et cannot be
obtained by troglitazone in both the normal animals-an the pathogenic animals, and "

conversely bloodcSeEntFRioRE B8 hreHAGELSRE. TGS Ekanthie SERtEELoR diithe
nesfatin-1 peptidedndfevPLEN#actionstof the Hypathatarails tissué IdractdT e pepticie
extractetiofrom thenbypothatarfius sissug , 3Qhia Wakking Joample 23 Bsithe-sampla.wvas

subjected to HPLG fractienation, and the fractions were examined forthe presence of

nesfatin-l by the compe iti\ée Flé_assay system. Furtherm_ore, in order to investigate the
peptide detected in the factions is a molecule corresponding to
A of Fig. 29 is a graph showing the body weight of
the group (TGZ: +} in which the troglitazone-containing
15 food was given to the normal rats (Lean) and the Zucker
fa/fa rats (Zucker), and the group (TGZ: -) in which the
troglitazone-free food was given thereto. 1In the normal
rats and the Zucker fa/fa rats as well, nc marked
difference in body weight due to troglitazone
20 administration was nocted. Also, irrespective of the’
administration of troglitazone, the Zucker fa/fa rats
weighed significantly heavily (p<0.01) relative to the
normal rats.
B of Fig. 29 is a graph showing the concentration of
25 ieptin in the blood of the group (TGZ: +) in which the
troglitazone~containing food was given to the normal rats
{Lean)} and the Zucker fa/fa rats, and the group {TGZ: -)
in which the troglitazone-free food was given thereto.
In the normal rats and the Zucker fa/fa rats, the
30 concentration of Ieptin in the blood significantly
decreased (p<0.05) due to troglitazone administration.
Also, irrespective of the administration of troglitazone,
the concentration of leptin in the bleod was
significantly high in the Zucker fa/fa rats (p<0.01)
35 relative to the normal rats.
C of Fig. 2% is a graph showing, a&s relative values,
the density of bands cbtained by Western blotting of



35 nesfatin-1, the HPLC fractions of the hypothalamus tissue extract were analyzed by the
Western blotting method. HPLC fractions of the hypothalamus tissue extract - 170 was
prepared in a similar manner to Working Example 21, and the fractions of No. (Fraction #)
43-47 were lyophilized. Samples after lyophilization were dissolved in 100 | of PBS, and 20 |
of it was subjected to SDS 5 PAGE on a 12% potyaktylamide gel, and then to Western blotting
with anti-nesfatin-1 antibody in a similar manner to Working Example 3. <Result> A of Fig. 30
shows an imagerofaestera:tsotirigeof sEntHesfractioniNo 4% ditainedwby fractionating a
geptidedeétract frpmzn?#at mﬁpmg@éammebkxk@d&%&ﬁ@@r{eo&&yﬁa&Mﬁjgﬁkeéf&h%énd

etected by Weste ing s about 9.7 which_almost agreed with that of the
recombinantly p e%%gd%%s%gt?n-ﬁgr&%dg %\forkﬁl%ﬁg] Ié%?alcan1gf)ﬁee18,,1\/'1 Ic—:{{ge.%(f)a.‘/Bp%f Fi§ 30
shows an image®5ithe"feidR 4R & Aidlécilar WeitAt 6P abotit 97PRd ik ReHFaEes df Western
blotting of the frefctioh Nes. 43 obtainetdoby flactiomating:thelpeptide extract from the rat
hx;]port]halarTus by HRIGThe %% kﬂqbaaﬁldﬁﬁéﬂo%tx%m&@dZQPb%ﬂ%@iﬂ fractionNo. 465’(1 )
which result agr it n,ohtai etermini .a competitive EIA . method the
fractions obtaine%d? %ﬁr&%ngﬁ%e&fhg%%%%e%ﬁ%a%%%ﬂ%gér/ét ﬁgpé%ﬂl&%ﬁi g‘ff HPLC (b-1

of Fig. 19B). 25Fif& abbdé PBSalt Thdizated that ¥ mhdilaeuré! Eefredpdntivy % Pidkfatin-1 is
present in the rat T®goothalaimughand thisea moletutecorrespondintptal nesfatin«dzcan be
detectetldy fractianating it=according e thadrethogkineWarking Examplg2&,and then by

detecting 30 by a.gompelitive 14 method,and/or the Western;hjoiting. method. Working
Example 33 StudX on the sdoemfl%lty ?f immunohistochemical stain of the regions of the rat
hypoﬂuﬂawms increased {(p<0.0l). Also, irrespective of the

administration of troglitazone, the amount expressed of
nesfatin in the brain was significantly high in the
15 Zucker fa/fa rats {(p<0.0Cl) relative to the normal rats.
The above results suggest that troglitazone that was
used as an antidiabetic drug does not induce nesfatin in
the brain of the normal animals, whereas it can inducs
the expression of nesfatin in the brain of the animal
20 model that exhibits a leptin-resistant pathology. 1In
contrast, it i1s suggested, the enhanced blood
concentrations of leptin cannot be obtained by
troglitazone in both the normal animals and the
pathogenic animals, and conversely blood concentrations
25 are decreased.
Working Example 32
Detection of the nesfatin-1 peptide in the HPLC
fractions of the hypothalamus tissue extract
The peptide extracted from the hypothalamus Lissue
30 in Working Example 21 as the sample was subjected to HPLC
fractionation, and the fractions were examined for the
presence of nesfatin-1 by the competitive EIA assay
system. Furthermore, in order to investigate the peptide
detected in the fractions is a molecule corresponding to
35 nesfatin-1, the HPLC fractions of the hypothalamus tissue
extract were analyzed by the Western blotting method.
HPLC fracticns of the hypothalamus tissue extract



35 In Working Example 4, in order to analyze the NEFA expression site in the hypothalamus
of the rat brain which is related to food intake the control, an - 171 immunohistochemical
analysis using rat brain sections was carried out. In order to study whether the stain is
nesfatin-specific, an immunohistochemical analy§i31\§véas_ carried out again taking into
consideration the binding 5 property of a peptide known to control food intake to an antibody.

In a method similar to that in Working Example 4, immunohistochemical stain was carried out
on tissue sectiofRDRRETET BFhiRTedcIT EBhtaRiNGFAREAte AUtEUS 16 arndPatdventricular
nucleus, in whichrahtichesfatinct iamntsbady (wesfaiinal tgGnWorkidg Example 10) was used in

stead of a anti-NAR polvcignal antifaghy as the quimany: antibody: Also,before reastingthe
primary antibody wij![h the tissue sample, 5 g of each geptide of anti 15 nesfatin-1 antibody
(Working Exampi8 10} afd I18ptid tRat eptin® R'&. 15 °SystelitS 59820 BOEM) "aMEH
(Melanodyte Stind@Eting HorbddnecReptide 1astittte Jnk., 4087 e CTARTHERECoCaine- and
Amphetamine-Reptiated T ransariph 155-102; Peplide lstituted inG.n4353:8):ard NPY (Human,
20 Rat Neuropeptide Y, Reptide Inst| uggﬁ!%.lg&?&v), known for the effect of controlling food
intake, per 1 g of anti-nesfatin-1 antibody was added, and reacted at room temperature for 1
hour, and then used in tR&>fnfunohistochemical stain to validate the reaction 25 specificity of
the antibody. <Result® &bfFg.-33&hvws the fesuteetirmmuifotistoehehsie &l 8tire Section
using an@nti-nesfatinet antibedyxa thes rathrain ésshe cortairing the ascuatespidleds, and

the 30 result of ipmunahistochemical stain ¢arried out aftes tha primary;aatihgdy. and yarious
pepdes vere POk EIEC, 12 Y58 ool e e, apug ueus o
9.7 kd, which almost agreed with that of the
recombinantly prepared nesfatin-1 peptide (Working

15 Example 10, Fig. 9C). B of Fig. 30 shows an image of the
region at a molecular weight of zbout 9.7 kd in the image
of Western blotting of the fraction Nos. 43-47 obtained
by fractionating the peptide extract from the rat
hypothalamus by HPLC. The 9.7 kd band is most strongly

20 observed in fraction No. 45, which result agreed with the
pattern obtained by determining by & competitive EIA
method the fractions obtalned by fracticnating the
peptide extract from the rat hypothalamus by HPLC (b-1 of
Fig. 1SB).

25 The above result indicated that a molecule
corresponding to nesfatin-1 is present in the rat
hypothalamus, and that a melecule corresponding to
nesfatin-1 can be detected by fracticnating it according
to the method in Working Example 21 and then by detecting

30 by a competitive EIA methed and/or the Western blotting
method.

Working Example 33
Study on the specificity of immunchistochemical
stain of the regions of the rat hypothalamus

35 In Working Example 4, in order to analyze the NEFA

. expression site in the hypothalamus of the rat brain

which is related to food intake the control, an



35 that when the anti-nesfatin-1 antibody is previously reacted with the nesfatin-1 peptide the
stain disappears, - 172 it was demonstrated that the anti-nesfatin-1 antibody detects nesfatin
being expressed in the arcuate nucleus. In contrast, when the anti-nesfatin-1 antibody was
previously reacted with leptin (a-3 in A of Fig. 31), ﬂ\/@H (a-4 in A of Fig. 31), CART (a-5in
A of Fig. 31) and NPY (a-6 in A of Fig. 31), the immunological stain in the arcuate nucleus
does not disappear, indicating that these peptides do not bind to the anti-nesfatin-1 antibody,
and thus it was d8MoRRAEP Bialindhe B0 Mniirforsidthericab st s Bhiibddydoes not
react to these peptidésdBafikig. 31 shulgs the resuld of Wwhetheghistachemaical istain using an

anti-nesfatin-1 andibedy in the Lat brain Hssuesestian contaiing the paraventicylar nucleus,
15 and the resulégf immqunohcisto hemig%( trgin carried out . after the primary:. ant%od and
various peptides were epre(\Dlxl"‘ous 3(;3: teacte ﬁn% éﬁ[:? Cffssﬁ?\%éab-ios%o%g that t 'ng/rcuate

nucleus of the r& SHafT isinfhuhoRSgiEARY staiRER Vit e rftitnéSREini L tRtiBoly 20 and a-2
shows that wheniie lantishesfatin-1 antibody is previously reacted with the nesfatin-1 peptide

the stain disappears, itwas demonstiated that the aptithesfaiiprk ;antibady.detects nesfatin
being expressed n, the pargventrcular pugleys, In contrast, when the anti- 25 nesfatin-1
: L uag A

antibody was previously reacted with leptin (b-3 In Fig. 31), aMsH (5-4 in B of Fig. 31),
CART (b-5 in B3I Fig°3%) 8hd NP Y (=678 Bf BiG 3 DL e L imARIfoTGOiR A stant F e
arcuatelfucleusadoe$aot Gisappear. indicatingthat these peptidas donetbindrtol30 the
anti-nesfatin-1 antiboidydend-tbusdtwas1 degmnsteatedibatinthe inmunchistoghemical stain

said antibody does not seact %@fﬁ@@g@%ﬂ%@@ ahqus tesuIL the,expression, of nesfatin
is specifically detect%d In the ATmun%hl ochemical stain 13;5 using the antl-n%sfatln-l

antibody, indicaﬁﬁé“t &’ etore reacting t

with the tissue sample, 5 pg of each peptide of anti-

80, e primary antibody

15 nesfatin-1 antibody (Working Example 10}, and leptin (Rat
leptin: R & D Systems, 598-LP-01M), oMSH (Melanocyte
Stimulating Hormone; Peptide Institute, Inc., 4057-v),
CART (Rat Cocaine- and Amphetamine-Regulated Transcript
55-102; Peptide Institute, Inc., 43%51-s) and NPY (Human,

20 Rat Neuropeptide Y; Peptide Institute, Inc., 4158-v),
known for the effect of controlling food intake, per 1 ug
of anti-nesfatin-l antibody was added, and reacted at
room temperature for 1 hour, and then used in the
immunchistochemical stain to validate the reaction

25 specificity of the antibody.

<Result>

A of Fig. 31 shows the result of immunohistoechemical
stain section using an anti-nesfatin-1 antibedy in the
rat brain tissue containing the arcuate nucleus, and the

30 result of immunohistochemical stain carried out after the
primary antibody and various peptides were previcusly
reacted. In A of Fig. 31, since a-l1 shows that the
arcuate nucleus of the rat brain is immunologically
stained with the anti-nesfatin-1 antibody and a-2 shows

35 that when the anti-nesfatin-1 antibody is previously

reacted with the nesfatin-l peptide the stain disappears,



the rat brain nesfatin is being expressed in the arcuate nucleus and the paraventricular
nucleus. - 173 - Working Example 34 Study on the effect of continuous administration of
nesfatin-1 into the rat ventricle on the weight of the adipose tissue 5 In order to study the
effect of nesfatin-1 on the amount of the adipose tissue, nesfatin-1 was continuously
administered into the rat ventricle to analyze changé$4n~the weight of the adipose tissue etc.
Nesfatin-1 (5 pmol per day) or physiological saline 10 alone (the control group) was
administered intd ther gHirdlapesitrtlesdfeal rahasing an oshiotic pdaip forll@nédisetutive days (5
and 4 rats were used pes greupk thiraventigculas.administiation intesats by theosmetic pump

was carried out ip a Wﬂm”@ﬁ E%ﬂ%%te'naﬂ Wg tking &a@pgen;lébA fter th the administration

of nesfatin-1 or physmloglcal saline alone for 1 ays each rat was sacfi flce(? dissected to
excise all of the &bdomiral ¥ub8&t%5%%u§l55‘|pjo%%“n§suba tﬁejerbl&a%waliéﬁlpaée 20 tissue
(these aré white @diipbseatigsue) and the irgtrdperitonratrbraws adipase fisstie, and the weight

of them was m%&f@@w@mgaﬁtre@nmm muscles,of the bilateral hind legs were

harvested and thC weight of thenrgC was measured Frgm the weight of t etlssues 25
measured, their fatio 6 the Bedy WeiGht of each” HdiViGAT %@srdeter% 8 (li€se"
weight/body weléi‘i‘fe Sﬁlg?ﬁftﬁd?etésﬁlﬁg B sigrifiganfdiffetents Lanaysest dfvariance was
used. <Result> 3QtRige82,is angraphuef thte resultishowing the datih0f tissughweight of each

adiposestissue (Adm a6 the Rastracnemial Mmuscle: () phtained frame the rats.that werg given
nesfatin-1 or phyé_lologlcal sgll e alone for 10 days relative to the body weight. In the

abdominal 35 subcutanéo sa |pose tissue (A of Fig. 32), the
of Fig. 31 shows the result of immunohistochemical

stain using an anti-nesfatin-1 antibody in the rat brain
tissue section containing the paraventricular nucleus,
15 and the result of immunchistochemical stain carried out
after the primary antibedy and various peptides were
previcusly reacted. 1In B of Fig. 31, since b-1 shows
that the arcuate nucleus of the rat brain is
immunologically stained with the anti-nesfatin~1 antibedy
20 and a-2 shows that when the anti-nesfatin-1 antibody is
previously reacted with the nesfatin-1 peptide the stain
disappears, it was demonstrated that the anti-nesfatin-1
antibody detects nesfatin being expressed in the
paraventricular nucleus. In contrast, when the anti-

25 nesfatin-1 antibody was previously reacted with leptin

{(b-3 in B of Fig. 31), oMSH (b~4 in B of Fig. 31), CART
{(b-5 in B of Fig. 31) and NPY (b-6 in B of Fig. 31), the
immunological stain in the arcuate nucleus does not
disappear, indicating that these peptides do not bind to
30 the anti-nesfatin-1 antibody, and thus it was
- demonstrated that in the immunchistochemical stain said
antibody does not react to these peptides.
In the above result, the expression of nesfatin is
specifically detected in the immunohistochemical stain
35 using the anti-nesfatin-1 antibody, indicating that in
the rat brain nesfatin is being expressed in the arcuate

nucleus and the paraventricular nucleus.



epididymal adipose tissue (B of Fig. 32) and the mesenteric adipose tissue (C of Fig. 32),
significant 174 decreases in the ratio of tissue weight to body weight were noted in the
nesfatin-l-administration group relative to the control group that received physiological saline
alone. In the retroperitoneal adipose tissue (D 5 of Fig. 32), the ratio of tissue weight to body
weight tended to decrease but no significant dlff‘eréﬂ%e ‘was noted relative to the control V
group. Furthermore, in the brown adipose tissue (E of Fig. 32) and the gastrocnemial muscle
(F of Fig. 32), no signifitsirit thifie fsrrieribeth®410 total tissue weight to the body weight was
noted between the costakgroup and the nesfats-ladminisisation ganis Tha-abave fesult

indicated that n%@ma@l@%@n@ﬁesgkgf decreasing dhealip affissye; Wiy of g 15 white

adipose tissue to we| ht, i.e. body fat percentage. It was also shown that it does not
affect the ratio igﬁ%? the brown adipose tissue and the muscle tissue to body
weight. Working Examﬁﬁé 95@@58ﬁ?dwéhothetéfﬁe@tféﬁﬁfrapént@$é@|t andinistration of
nesfatin-1 into thentatron blooth diachemicalyiarameters Hryasinvestigatesnvhetherdhe

activities of supprgssing {od intake, suppressing hody: weight gain ar, 23 regducing the,

amount of the adlgose tissue are assom ted with Qhan es in blood sugar (blood glucose

values) and lipid‘t8latéd Paratietsrs(HOIBSE ol @glﬁ‘ég Higlyceride values). As experimental
animals, 7 week-old m&#=sE5¥BE/6D Q0 Hiled \were ﬁaﬁa%édpﬁwﬁ}lNW@eé,aéﬁ@%vere
housediid a cydé ofd?2 hoursafthedighiperad frem & iteHe .. iand 12hkoursiakthe

dark period from,§,p.m: 49 6 a¢M, the nexd morning andwere &Jﬁweﬁotfe@aaccess toa pellet
food (Nippon Clea CE-2), and léept at %ZC gS Into the abdominal caV|Iy of the 057BL/6J mice,

10 ocnSecutive rats were used
Intraventricular administration into rats by the ocsmotic
pump was carried ocut in a mannsr similar to that in

15 Working Example 13.

After the administration of nesfatin-1 or
physiological saline alcne for 10 days, each rat was
sacrificed, dissected to excise all of the abdominal
subcutaneous adipose tissue, the epididymal adipose

20 tissue {these are white adipose tissue) and the
retroperitoneal brown adipose tissue, and the weight of
them was measured. Also, the gastrocnemial muscles of
the bilateral hind legs were harvested and the weight of
them was measured. From the weight of the tissues

25 measured, their ratio to the body weight of each
individual was determined (tissue weight/body weight,
mg/g}. For testing of significant difference, analysis
of variance was used.

<Result>

30 Fig. 32 is a graph of the result showing the ratio
of tissue weight ¢f each adipose tissue (A-E} and the
gastrocnemial muscle (F) obtained from the rats that were

given nesfatin-1 or phyQLOlogﬂﬂal saline alone for 10

found

days relative to the body weight. In the abdeominal
35 subcutaneous adipose tissue (A of Fig. 32!, the

epididymal adipose tissue (B of Fig. 32} and the

mesenteric adipose tissue (C of Fig. 32}, significant



nmol of recombinant mouse nesfatin-1 prepared in Working Example 16 dissolved in 100 | of
physiological saline 175 was administered, and as the control sample physiological saline
alone was used. Using a tuberculin syringe equipped with a 26G needle, 100 41 each of the
sample was administered once into the abdominal cavity of each mouse 5 (5 animals per
group), and the time of administration was immedtatélybefore the start (6 p.m.) of the dark
period. Each mouse that received administration was placed in an individual cage, and during
0-3 hours after thec adarnistrationttherweightadedréased of¢hgipellet fobodyl@swas:measured to
determine the afpount,of faad intakge Alsa 3 howrs after the adrinistration each mouse was
sacrificed by decapitation tq collect whole blood, and .serum was.collec c%nh refrol or the
serum, the conten sa%o%‘éfugcocseg?t"oeta?%ﬂ%feos?e%Lloalllr?d %%&)%Cé:ﬁ e ﬁ%év%eég %égﬁr%oggﬁgng
commercial reagéntsT8r defiFninafibn theY SVACRIED EX. Tetefthimet e CLOfVDet&rminer L

TCII, Deéterminerfl TGil). Fbr testirg of significant differemed cartalysiscofl warahgetwas used.
20 <Result> Fig; 33ds @ amph-ofthesassay result of the amounts of feed intakea glucose, total

cholesterol and nt(gig{l_:;gegg;gi f@g wgo%h@h%&{\?% tir&-ﬂb%l% .phyhsﬁqlgg_jeg%gg,gpei@loggewas

intraperitoneally given to the mice. Nesfatin-1 administration significantly reduced the

amount of food PERKE adEdiRp&rdd-FHfe ¢BnBbI §rdup. > cBRtaSE it Hif&EHeR Was noted
between the nesfatin-tadminitriation grdup and thercohitrol grodp i BGgkroSe Edritent in the
blood (glticose indhe figure)kwhighrgpresentsra bleed sugatlavelaer lipidee|atet patameters
such as total cholesterol content (chalegteral,in thefigure). figlycaride content (triglyceride in

the figure). 35 The above result suggests that the effect of
group.

The above result indicated that nesfatin-1 has an
effect of decreasing the ratio cof tissue weight of the
15 white adipose tissue to body weight, i.e. body fat
percentage. It was also shown that it does not affect
the ratio of tissue weight of the brown adipose tissue
and the muscle tissue to body welight.
Working Example 35
20 Study on the effect of intrapéritoneal
administration of nesfatin-l1 into the rat on blood
biochemical parameters
It was investigated whether the activities of
suppressing food intake, suppressing body weight gain or
25 reducing the amcunt of the adipose tissue are associated
with changes in blood sugar (blood gluccse values) and
lipid~related parameters (cholesterol values,
triglyceride values).
As experimental animals, 7 week-cld male ¢57BL/&J
30 mice were purchased from Nippon Clea, and were housed in
a cycle of 12 hours of the light period frem 6 a.m. to 6
p.m. and 12 hours of the dark period from 6 p.m. to &

a.m, the next morning and were allowed free access to a

pellet food (Nippon Clea, CE-2), and kept at 22°C.
35 Into the abdominal cavity of the c¢57BL/6J mice, 10

nmol of recombinant mouse nesfatin-1 prepared in Working

Example 16 dissolved in 100 pl of physiclogical saline



nesfatin-1 is to suppress food intake, suppress body weight gain and reduce the amount of
the adipose tissue 176 without causing changes in blood sugar levels and blood levels of
lipid-related parameters. In accordance with the present invention, a factor involved in food
intake control and/or body weight 5 control can be Qggairled by using a PPARY agonist. Also by
using nesfatin and/or nesfatin-1, diseases associateéd™ with metabolic and food intake disorders
such as obesity or adiposis and nervous hyperphagia, and diseases associated with adiposis
such as type 2 difFettSATARERS impaited YIGE6sE toIBFArce HhyS tehsiBhC YRDeHipidemia,
hyperuricemia, fatty liver, Cardecy aiseases, cefebral \mascutardiseasesysleep=apnea
syndrome, orthopedic. disgasessueh,as oslanahiitis, mansiyal disodersang malignant

tumors can be prevented 15 or treated. Furthermore, by us%ga substance N as antibody

that suppresses 8 HXtivity of heZfatn of TPedfiin®t Sibréxia fif Poststfy&y HndIBr Sancer
patients, and diseasesdssbeiated with writriticnal di¢ feeding disohdérs stich Bsceibephobia
can be preventegrore 204teatptbe A57e- YWHAT S CLAIMER I$5: d5 Acpelypeptidsecansisting of
Suppressing 100 IMaKe 3 SUmprEssing boo Walt Gun. 3 A polybontde niing o actry.
suppressing food intake or suppressing body weig in. 2. ypepti ving ivity
of suppressing f60d ?r’i‘tak%ddr"gﬁﬁlﬁrjesggﬁ%e ’.boadildw%\’g‘gft?aiﬂfalﬁé?g?flssﬁiatﬁglyﬁgﬁtide
consists of an amid Béidtsédience bt [ease80vs Ricifvetto SEQHD ROs: &3 i028. 3. A
polypeptitle having=amagtvity 6f suppeassing feod intakexni-suppressing hodykweight gain,
wherein said polypeptide gomprses the amino acid sequencenf SEQ IDNQs: L3 to 15, with
the proviso that s%ig rpc%JyggBtige i% Dot NL%Ca: lzé # A p&'}’ﬁe@t@ewﬁa\f”gﬁ” agtivit)é gf
suppressing food fiitake or supﬁressmgf”bo y weigtiﬁ gain, w eréin sai péjl?/pépﬁ e comprises
an amino acid sé§d&Rce Vit HtIé5st SOGrRERHRy withtthetaminé aett segfience of SEQ ID
NOs: 13 to 15, witinthe {proviSogthat sadd polypeptidecibarteNUCB2d triglyceride
15 were measured using commercial reagents for determination
(KYOWA MEDEX, Determiner L GLUII, Determiner L TCII,
Determiner L TGII).

For testing of significant difference, analysis of

variance wag used.
20 <Result>
Fig. 33 is a graph ©f the assay result of the amount
of focd intake, gluccse, totzl chelesterol and
triglyceride in the blocd when nesfatin-1 or
physiclogical saline alone was intraperitoneally given to
25 the mice.
Nesfatin-1l administration significantly reduced the
amount of food intake as compared to the control group.
In contrast, little difference was noted between the
nesfatin-l-administration group and the control group in
30 gluccse content in the blood (glucose in the figure)
which represents a blcod sugar level, or lipid-related
parameters such as total cholesterol content {(cheoclestercl
in the figure), triglyceride content (triglyceride in the
figure). '
35 The above result suggests that the effect of
nesfatin~1 is to suppress fcod intake, suppress body
weight gain and reduce the amount of the adipose tissue



5. The polypeptide according to any one of claim Ito 4, wherein at least one amino acid
residue of the polypeptide has been chemically modified by a compound or a peptide. 6. A
nucleic acid molecule encoding a polypeptide accordingto any one of claims 1to 5. 7. A
nucleic acid molecule consisting of a nucleotide sequence of SEQ ID NOs: 18 to 20. 8. A
nucleic acid molecule that hybridizes to a nucleotid 7s%q”uence of SEQ ID NOs: 18 to 20, or a
partial sequence thereof under a highly stringent condition, and that encodes a polypeptide
having an activity bf BeppressindTeoa intakesor Supptedsitigiody Wetdht gain. P15t 9. A
vector comprisingdhe ruclegiclacid drelecate:acperdingitorany one of claims 6 to 8. 10. A
transformant comprising, the -nuglgic.acid melecyle according to.any, ong:, of glaims: 6o 8. 11. A

pharmaceutical composition,comprising the polypeptide according to, any one of claims Ito 5,
the vector accor&irﬁ‘égtgvcﬁgirﬁ" r@%@? e gflgtn%%rrggﬁ “accor ?ir{gofo% Aih % 324N active

ingredient, and pharmace uticall @acceptable tdrriersi2gT he fitfRmaceumicsl coripgasition
according to claigs14haying apiactivity, of sHppressingifpodiintake-ar suppressing body
weight gain. 13-&%“%‘%’%‘8@%“&%*&8&%"‘%‘ pLintogyhich e nucleic %%'%@8&%‘%#6
according to any one ot claim 6 to 8 is introduced. 14. The transgenic nhon-hmnan animal
according to claiff 13WREeH saidf! thafttic merRRERRE drgahiSnfis®s Hriidgenic
non-human aninfsd that.exlsiditg the state of seppressed fooe intakeigithesstate of suppressed
body weight gaimdbl # methodgperoguging the-pelypepticeraeconging t@ anyiare of claims 1 to

5 comprising the, following;step;(2) o (BL (a) culiyring the transformant aceqedipg to claim 10
and recovering thé p%g/rggptlgg %roduced from_the transformant; or (b) conducting a peptide
Ssay

synthetic method 16 th%]d gﬁﬁfe‘ﬂliéﬁnéuosrecﬁﬁﬁﬁtf)si%et $tate df enhanced food

intake or enhanceriseey dveighRtHaIPCCOR paSHF 81 st bf: afeteéting ¢ drdust contained

of a nucleic acid-:malecuie: tomipristag as nucteotide sequencennf SEQ:=I) NO A8+ PB:or of a

polypepligle compiising.an .aming-aeid,sequeace;of SEQID NQs13 10,45 inaRiolegical

sample from a mangn]gl. dl?.t,g\n assa kit for use. in the assay metpod acrcqcrdlngoto claim 16,

said klt CompriSIEh%: ipoay =] sSu presses e 4dCTiViILyY ¢ nesriatin r
nesfatin-l, ancrexia in post-surgery and/or cancer

patients, and diseases associated with nutritional and
feeding disorders such as cibophobia can ke prevented or
20 treated.



- 179 at least one of a PCR primer, a probe or a DNA chip for detecting a nucleic acid
molecule comprising a nucleotide sequence of SEQ ID NOs: 18 to 20; an antibody
recognizing a polypeptide comprising an amino aci quence of SEQ ID NOs: 13 to 15; a
standard peptide, or a modified peptide for the binding competitive reaction. 18. A method of
screening a thérapeatitlapieivéntive agent having an effect of suppressing food intake or
suppressing body weight gain, said method comprising the steps of: detecting the increased
expression of a gene comprising a nucleotide sequence of SEQ ID NOs: 18 to 20, or the
increased amount éf & polypwptideccsiripristhianmamnicsl asidesegaehice 8P SO IDNOs: 13 to
15 intracellulgsly, coptaingd ina o mampalian call torwhich ate st subsiance has heso
contacted, or extraqelFuIarIy secreted. 19. A method of screening a therapeutic or preventive
agent havind & &t B Luppressing food intake or suppressing body weight gain, said
method comprising the steps of: detecting the enhanced expression of a gene comprising a
nucleotide sequenge,of SEQ ID NOs: 18 to 20, or.the enhanced.production of a polypeptide
comprising an aminr%b%]é?(?y 56 &h%r%glg% gﬁéul‘ﬁnyo(ggpfée%n in %%%glﬁ%allggp grsﬁ%% from a
test animal iReshviEcEh beeRt Sibsiarte AsBRiE sdififtistered D, Eidhsthistcefkscreening a
therapeutic qeRrgvetivergenishayingas effest of suppressing food intake or suppressing
body weight gain, said method comprising the steps of: detecting the suppression of food
intake or the suppression of body weight gain in a knock-out non-human animal in which the
entire region or pai. theregiepfide gene:compisingfanpcieotids seaarce ofpPicqitk NOs: 18
10 20 has DegNGISISt AW BhAPRIANGE. R SR AdTIBsIsed 21, A method
of screening a thera eLﬁlc or preventlvé)a ent having an effect o enhanglng food intake or
enhancing bBHY WelbRedditn Saitifiebsaacrsmpusint tdyrsiiss smot BY (détecting the
decreased expression of a gene comprising a nucleotide sequence of SEQ ID NOs: 18 to 20
in a mammalian ce|l to which a test substance_has been Qontfacte,d,. or the decreased amount
of a polypeptide comprSiERRAHME A& E8lY ShE BB S ES S NRKe 3 PP ifacellularly
contained intseidvweslitogagxtracetiulsaily sagpepede 28nfrimetinadhofoselideningractherapeutic or

preventive a&%@ésb%%‘%@tﬂisf@% the amino acid sequence of SEQ ID NOs: 13 to 15, with the

proviso that said polypeptide is not NUCB2.

5. The polypeptide according to any one of claim I to 4, wherein at least one
amino acid residue of the polypeptide has been chemically modified by a compound

or a peptide.

6. A nucleic acid molecule encoding a polypeptide according to any one of

claims 1 to 5.

7. A nucleic acid molecule consisting of a nucleotide sequence of SEQ ID

- NOs: 18 to 20.

8. A nucleic acid molecule that hybridizes to a nucleotide sequence of SEQ ID
NQOs: 18 to 20, or a partial sequence thereof under a highly stringent condition, and
~ that encodes a polypeptide having an activity of suppressing food intake or

suppressing body weight gain.



of enhancing food intake or enhancing body weight gain, said method comprising the steps of:
detecting the suppressed expression of a gene comprising a nucleotide sequence of SEQ ID
NOs: 18 to 20 or the suppressed production of-a podypeptide comprising an amino acid
sequence of SEQ ID NOs: 13 to 15 in a biological sample from a test animal to which a test
substance has been administergdis2i3. the melbod ol soikering athierapeuticar greventive
agent havin an efgggtg of enhancing food intake or enhancing body weight gain, said method

comprising t 3B§Steps of: detecting the enhancement of food intake or the enhancement of

body weight gain in the non-human organism according to claims 13 to 14.

10. A transformant comprising the nucleic acid molecule according to any one

of claims 6 to 8.

11. A pharmaceutical composition comprising the pelypeptide according to
any one of claims 1 to 3, the vector according to claim 9, or the transformant

according to claim 10 as an active ingredient, and pharmaceutically acceptable carrier.

12. The pharmaceutical composition according to claim 11 having an activity

of suppressing food intake or suppressing body weight gain.

13. A transgenic non-human organism inte which the nucleic acid molecule

according to any one of claim 6 to § is introduced.

14. The transgenic non-human animal according to claim 13 wherein said
transgenic non-human organism is a transgenic non-human animai that exhibits the

state of suppressed food intake or the state of suppressed body weight gain.

15. A method producing the polypeptide according to any one of claims 1 to 5
comprising the following step {(a) or (b):

() culturing the transformant according to claim 10 and recovering the
polypeptide produced from the transformant; or

(b) conducting a peptide synthetic method.

16. An assay method of predicting or diagnosing the state of enhanced food
intake or enhanced body weight gain comprising the step of:

detecting the amount contained of a nucleic acid molecule comprising a
nucleotide sequence of SEQ 1D NOs: 18 to 20, or of a polypeptide comprising an

amino acid sequence of SEQ ID NOs: 13 to 15 in a biological sample from a mammal.

17. An assay kit for use in the assay method according to claim 16, said kit

COMPrising:
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at least one of a PCR primer, a probe or a DNA chip for detec’ting a nucleic
acid molecule comprising a nucleotide sequence of SEQ 1D NOs: 18 to 20; an
antibody recognizing a poiype.ptide comprising an amino acid sequence of SEQ ID
NOs: 13 to 15; a standard peptide, or a modified peptide for the binding competitive

reaction,

18. A method of screening a therapeutic or preventive agent having an effect
of suppressing food intake or suppressing body weight gain, sald method comprising
" the steps of:

detecting the increased expression of a gene comprising a nucleotide sequence
of SEQ ID NOs: 18 to 20, or the increased amount of a polypeptide comprising an
amino acid sequence of SEQ ID NOs: 13 to 15 intracellularly contained ina
mammalian cel! to which a test substance has been contacted, or extracellularly

secreted.

19. A method of screening a therapeutic or preventive agent having an effect
'of suppressing food intake or suppressing body weight gam, said method comprising
the steps of! _

detecting the enhanced expression of a gene comprising a nucleotide
sequence of SEQ ID NOs: 18 to 20, or the enhanced production of a polypeptide
comprising an amino acid sequence of SEQ ID NOs: 13 to 15 in a biological sample

from a fest animal into which a test substance has been administered.

20. A method of screening a therapeutic or preventive agent having an effect
of suppressing food intake or suppressing body weight gain, said method comprising
the steps of:

detecting the suppression of food intake or the suppression of body weight
gain in a knock-out non-human animal in which the entire region or part thereof of a
gene comprising a nucleotide sequence of SEQ 1D NOs: 18 to 20 has been deleted,

and into which a test substance has been administered.

21. A method of screening a therapeutic or preventive agent having an effect
of enhancing food intake or enhancing body weight gain, said method comprising the

steps of:
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detecting the decreased expression of a gene comprising a nucleotide sequence
of SEQ ID NOs: 18 to 20 in a mammalian cell to which a test substance has been
contacted, or the decreased amount of a polypeptide comprising an amino acid
sequence of SEQ ID NOs: 13 to 15 intracellularly contained in said cell or

extracellularly secreted.

22. A method of screening a therapeutic or preventive agent having an effect
of enhancing food intake or enhancing body weight gain, said method comprising the
steps of:

detecting the suppressed expression of a gene comprising a nucleotide
sequence of SEQ ID NOs: 18 to 20 or the suppressed production of a polypeptide
comprising an amino acid sequence of SEQ ID NOs: 13 to 15 mn a biological sample

from a test animal to which a test substance has been adminisiered.

23. A method of screening a therapeutic or preventive agent having an effect
of enhancing food intake or enhancing body weight gain, said method comprising the
steps of:

detecting the enhancement of food intake or the enhancement of body weight

gain in the non-human organism according to claims 13 to 14.



