-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 |nvent|on also relates to a polypeptide obtained by
said 10 method, said,poly , weight
control, a nucleic acid™ or treating,
preventing and diagnosingEdise , , - ‘ ' fhlolNntake and/or the
15 suppression of body Welght galn usmg them The present |nvent|on also relates to a means
for treating, preventing and diagnosing diseases associated with enhanced appetite and/or

enhanced body weight gaj Using. & sWbstancethat inhibits the effect of said polypeptide 20 or
said gene. Furthermore, tThe presentinvention refates to an animal model of diseases

associated with food intaké Ot ANdISY 668y Weight 8RtolGbtained By Sald*BelypEptide,
said gene, and a Siidstanéathat igibits actwhtiessthiraof. wedl améthodl ahsereening 25

compounds that C@ﬁﬂelfomeaeﬁeekomlﬂgr%&@wf saig- polypeptide gsgg\gem_e model. The
present invention ajso. relates 1q gmcq_,rgggygg tlegt is E%Ie%ee%py ggl%g reenl%g methog and

a diagnostic means and he ra eutlca ents for diseases usi Pgrsal com

BACKGROUND GF TR?I% @ng ity'fs ATGHUitOH fHwHitH Bo 9%|{;‘h’f,a€§pe0|ally
white adipose tlss@@f}éeel}rsaﬁlﬁé%’e@%hdﬂf@l@éhef-‘@ﬁyt@aé&fl@dﬂez@havmgiabﬁde mass

index (BMI) of > 28 kgim?2 anttas hayirg adaedy: fatpercentage:of,25% ok 35 areater for
male adults and 3p%. of greater for ferpale, sav&4t0.Aabits of egling %gh -fat diets and a

lack of exercises in moderrlsgclet)é the percentage of - 2 people Classified as obese is on the
rise. According to° > S °C+ERE h the suppression of tood intake and/or the

15 suppression of body weight gain using them. The present
' invention also relates te 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. Furthermore, the present invention relates
to an animal model of diseases associated with food
intake control and/or bedy weight control obtained by
said polypeptmde, said gene, and a substance that
inhibits activities thereof, and a method of screening

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

30 BACKGROUND QOF THE INVENTION.

Obesity 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

35 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 yeays 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 robEm, butstoday%rlathlgﬁr S'[Q_an qhb(:egéty Jer se, health
impairments accSiPahfed (6° potentiallf accompanied) by obesity pose rajor climcal
challenges, provitlirgy aemedicalgidundsfor the brevérficn ahdtrédfment of Bhesity. Under

- such circumstances, the Japan Seeiety for.:5b the Stadyof @besity:(JASSO)Heas defined

obesity as "a pathplqgical sendition thatis.accompanied orsispectad: of bejng accompanied

by health impairments resul ngigb%ré)m %rhasséocé%te with é)bzeosit and tr]%t Jg%ireg @gﬁjical

reduction in body Wefit® %h O8sesto JBSIwith it 20 a5 a disease entity. The rEealth

impairments as usédrherdindrichidettpec? Hratetesitd thpdited tluésse tefsantBhs well
as hypertension, hypetlipidamia, hyperurcemia, fattydivet heardidd afél cerebraloiasautar
diseases, sleep apnea.syndrome pithgpedic diseases such 25 as osteoarthritis, menstrual
disorders and the like (The Japanese Journal of Clinical. Medicine (Nippaon in§h%),
Supplement "Adiposis",ji?sﬁiﬂ‘gp b@aﬁ?%\?ongﬁ?nls%s%%scgie ﬁcf on Jﬁf}g?gs%gé)l As diseases
resultingXffom olbesity Aiadighiant taiYs afé Mhentichéd, ahe Bothétfically, dhesity has been
reported to be a riskefactos farsthe-onsetofibréast capeeeuterihecarcergoldn Caneer,
kidney cancer, esgphageal cabgera papcreatic: eancen divee saneer, mnd.-galibladgler cancer
(The Japanese Journal of Clinical Me icin% Nippon, 32.Rinshg), Supplement,"Adiposis”,
issued by Nipponmﬁ?ﬁsﬁ?cisﬁa{:%%?fj\éltd?%rn Ju ?/ %%,QZVOOB; Non-patent_ document 1, Abg-Abid et
al., Journal of MeBRge LUSA)Y IdRtaRT- 32 56035 Vit o83 ' NbECL A 79865 Ahd RAir et

al., 15 the Study of Obesity (JASSO) has defined cobesity as "a
pathological condition that is accompanied or suspected
of being accompanied by health impairments resulting from
or associated with obesity and that requires medical
reduction in body weight', and propcses 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, hyperlipidemia,
hyperuricemia, fatty liver, cardiac and cerebral vascular
diseases, sleep apnea syndrome, orthopedic diseases such

25 as osteocarthritis, menstrual disorders and the like (The
Japanese Journal of Clinical Medicine (Nippon Rinshoj},
Supplement "Adiposis", issued by Nippon Rinshosha Co.,
Ltd. on July 28, 2003). As diseases resulting from
obesity, mallgnant tumors are mentioned, and

30 specifically, obesity has been reported to be a risk
factor for the conset of breast cancer, uterine cancer,
colon cancer, kidney cancer, esophageal cancer,
pancreatic cancer, liver cancer, and gallbladder cancer
(The Japanese Journal of Clinical Medicine (Nippon

35 rRinsho), Supplement "Adiposis", issued by Nippon
Rinshosgha Co., Ltd. on July 28, 2003; Hon-patent document
1, Abu~Abid et al., Journal of Medicine (USR), 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-etg.)-called "metabolic syndrome”, which is
attracting attention since cerebral vascular diseases and cardiovascular diseases account for
30% of all deaths;inplapan, iTherefone, she Japan,gociety der, 10 the study of Qbesity, the
Japan Atherosclerposis Society, ap iabhete ciety,.the_ Japanese Society
Hypertension, thel%)eap aa%gfs%g%iréﬁ aAt\?o’n?8g%t3,’th§ea%ﬁa’pa\t7r@é"e %%iea@;%f ﬂ\lép‘?ﬁbl(}lggﬁ_the
Japanese Society%r&‘Fhro?ﬁbé@i%% Heinostasis the Jeiiahe se'S68iety df 1% fhternal
Medicine collaboratethtosdraw upaits didgnaostick ceiteria ane anhaouriced the erteria at thé press

conference of the Meeting pf the Japapese Sacietof internal Medicingan April,8, 2005.
According to the (c:[:itre{ggJf V\iith vglsé:gé%lifgltl (fa% acgugétilgti%n‘j% internﬁl.zo orggng)m%qt at the
[ 5

. oLal. Ln = . STAaAlOLL S I .
center of the criteria, men Wlth a waist cwcum%erence O? cm or greafer gﬂ womeh with a

waist circumferent ot 90 EnPor-§ReateR W &l tRo o Msre AdiRS dF se i diptd Abnormality
(either one or bothiigfa triglyeerdde vatiievf 450 my/dl ormere and@:HDLE25 chHlesterol
v?lfgoof 40 mg/dLaqrzleé%tm(?hib{ogapaFe.ssuméf/@é%z(ei,th%engﬁgatﬁ?&fé?e%s_éstpéig prfssure
o m or more an iastalic pressure.o mmHg), and hi 0Q case (a fastin
blood glu%?s% Ievé: of %E%é%gﬁL%lﬂfen%é%eg}argh ifgﬁ%%gd ishﬁg\?isn(égtﬁreor%:é%igt%?cl§%§’ )
syndrome (Journal’st tHEBEDaNE_RGSEGiety 6 ftdmdl MedemRs 2ereaeh tdtfimittee on the
- diagnostic criteriaffaremetalsoliensyridronmi s 2005rissbe Vol 3Pt 188:263). When this
criteria was used, jtisaepostesh camong.290 spalecadylis Whoswese sndesgeing: health 35

screening, 61 people (31%) werg diagnpsed as abese,, whereas.27 people (9%) were
diagnosed as having the metabolic séyndrorgée and 9 peopleéS%) were not included - 4 in

obesity but were di3gRo88d a&Having the% fgited to drad up its diagnostic

criteria and announced the criteria at the press
conference c¢f the Meeting of the Japanese Society of
Internal Medicine on April 8, 2005. According to the
criteria, with wvisceral fat (fat accumulation in internal

20 organs) set at the center of the criteria, men with a
waist clrcumference of 85 cm cr greater and women with a
walst circumference of 80 om or greater who have two or
more risks of serum lipid abnozmality {(either one or both
of a triglyceride value of 150 mg/dL or more and a HDL

25 cholestercl wvalue of 40 mg/dL or less), high blood
pressure value (either one or both of a systolic pressure
of 130 mmﬁg or more and a diastolic pressure of 85 mmHg)
and high klced glucose (a fasting blood gluccse level of
110 mg/dL oxr more) are diagnosed as having the metabeolic

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, pp.
188-203). When this criteria was used, it is reported,
among 290 male adults who were undergoing health

35 screening, €1 pecple (21%) were diagnosed as obess,
whereas 27 people (8%} 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,t is recommended that obese people or

people with obesity undergo the diet therapy and/or the exercise therapy in order to lower
body \_NEIQhL eSp%Q'as_!!Xel%Q%f%ﬁ_erﬁgPéaQﬁa HW@gra%”ﬁS\;Pn & fRntvance of th(_ase_
therapies poses consg}derable Istrgisus on ?ZT%en g anggd‘a p?élﬁ%,h% S%%tatlgg L%) chan%es in life

-3 ome a NG, . VL Z al A3US .
styles, and exermsgr}oféranc ) \C;arlous di uﬁle’s mu§t € overcome to continue %ﬁe theraples.

It is likely that whenthercalefie intike- was-dedreased iR®he tfétT5 therapy, the so-called
rebound phenomenon, ise.ithatithe intestinakabsarptionioforuteents increases and epergy

metabolism lowers, may.ocour, and therefore the. continuance of the dietitberapy may be
abandoned. Though medlﬁal t{gatrnfnts of obealty lr%clude central angé%c_tjt%ggdruggé agents

promoting therma Metabol é:r%, abso ptcfgﬁl-sﬁrﬁ?blﬁné aglesrltg,egt%%ﬁ@ene5|s-lnhlb?ﬁ)ng agents,

etc., the only agent tRatcar beassdd under théhehlith HstRarECe 'Systéhhdh Jdparrar present
is mazindol whichzisdglassified asarcentral:ararexigemic crugrHoweverg 25tmagindol is a

stimulant-like compoungd, and;pas side effects of-exqitation,irdtation, cardipvascularload,
dysuria ele., and tﬂ% p%r(i)%gg o;lgggchasotge Iirgit%géo wgglsn 3 rgonthcségsng thusbi {ies not
conS|dere§ a drug Rat'an be easfy useg Rovartis PHarma IE%, "Sanorex df& 0. mg tablet",
package insert). EXCEE e Ut RASEdy WGkt ($o-caféd “eiadiatiBn "6 oo fritake
(so-called "anorexia’he cohgéring obeésitycis probleémate since, it canicauselififectiohtdee to a
reduced defense sgagtion:(imrauaitye. 35-hematepoistic disardersamenortea ar irtggular
menstruation, infertility, ental disordars, periphieral, nerve paralysis, hypotensiop, .
osteoporggis efe. ; o, Seneraly, when AV i3 F&2 gma L menth a ody fal v e
Py, e ' '

intestinal abscrption of nutrients increases and energy

metabolism lowers, may occur, and therefore the

continuance of the diet therapy may be abandoned. Though

medical treatments of obesity include central ancrectic

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 mazindel which is
classified as a central anorexigenic drug. However,

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

30 0.5mg tablet", package insert).

Excessive reductlion in body weight (sc-called
Yemacliation") or food intake (so-called "anorexia”)
concerning obesity is problematic since it can cause
infection due to a reduced defense reaction (immunity),

35 hematopolietic discrders, amencrrhea or irregular
menstruation, infertillity, 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 reductidR 1R 354 intake by %/%ﬁnbswé{rr%ér% d%e%/ to ’ex%:ésr‘sl?‘levzle ‘(::‘Gﬁféer% Sverweight.
However, in anor@&achehassa (fdod tefiisaly, Tife 8fthe’eBAtrarfdod mtakevdiSerders
prevalent among fhis agewgrospy appetite per aes extremely:-decreases=anthheneedhe
z\llﬂ”t'ona' CO”t‘?'t'“(l}x_% ééﬁ&%@@@%%’”%%@?% '@9%”91&%9}(8%*1 dg@éﬁlig;g%%ramr@éy gtipn.
so, as appetite-lowering diseases _include concepts formeyly calle optosis,
gastroatoriia, or ngﬁ?og‘e“%}% Yastitis, tﬁ%‘ﬁe? Jii? A @%%e afé?rﬁ%%f%rceﬁojl%l %@égépg%f which is
said to exhibit 20 B§FptomzSST drly safistyafter fMeals antfeduced appétite étc fTalfey et

al., Gut 1999, 45, Supplo 241 132429« Fusthertmore, as<atises dfranorexia,thel@ can b
mentioned cancer, inflammatory disgases; reduced function,of thepiflitary, the,thyreid, or the
adrenal 25 etc., pgit-surgg Lxeessive stress and thr%gke,.and per.sil)sttent anorexia for a long

. a3sT as ‘emagiated” . This 15 pgssibly cal .
time under these tonditions may cause Body weakenlng‘.’ Uhdér these circumstanc ,in

‘recent yehis, vigotdis Yesearch hasbeerrlinder ta6h ohBibhdidalfactsrs tHaE 3¢ ¢entrol
food intake and also arxtheskelatiorships:of factorsvsuichas leptincadiponéctiaand:gheelin on

the control of food dntakes At present; Aoyaver, BR. Conclusions. have beenmade:opfactors

that play a Ieadin%iro(ljeri food iné%k%gggtrgrlﬁggdlocr Q%d)éwei%ht control 35{’1‘_@% ngefracstgrs

a e Broupn, appe
such as those described above have yet been used in the?aples. T%us,ﬁt) ere is a strong need

for identifying factorE tRAEPMYE FEEdRG TR th IS8 EORtrOTbF foodifakE X tror the control

of body wigight aggravates, sometimes leading to death due to general
prostration. Also, as appetite-lowering diseases that
include concepts formerly called gastroptosis,
gastroatonia, or neurogenic gastritis, there is a disease
termed functional dyspepsia, which is said to exhibit
20 symptoms of early satiety after meals and reduced
appetite etc. (Talley et al., Gut 1999, 45, Suppl.
2:1137-42). Furthermore, as causes of anorexia, there
can be 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, vigorous
research has been under taken on biclogical factors that
30 control food intake and also on the relationships of
factors such as leptin, adiponectin and ghrelih on the
control of food intake. At present, however, no
conclusions have been made on factors that play a leading
role in feood intake control and/or body weight control,
35 and no factors such as those described above have yet
been used in therapies. Thus, theres is a strong 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 agentfor diabetes mellitus, no direct
involvement. in food intake control and/or body weight control has been reported. On the other

hand, nuclear EF: Q@{‘Qoéld@i? (NERA) Is- 51Q alsosealied nuclegbindin IbéNisJ&Fgw 2)eapgka
polypeptide encod 'the N

epg has a calcium-bin domai and a
DNA-binding dorﬁaln iol é%%?ﬁ)ll—fb g%Ié\ylrer ?LQ A%g i7% §)t4 55(3%2) N I%\qﬁas a high
homology with n@iestsiagincarnd is E@H@‘b%?edft@‘*be 5%8%&?%Y‘iheef§lﬂf\?ﬁcbﬁhaﬁ1gt?actor
called the EF-hand supesfamity havinged reactivity withr calciumdKarabinbs atakhMol Biol

Evol 1996 Sep; 13(7):990- g ;!’hiog]gh gFﬁA%Peé%%nlgggsm@tng%gln(.ggtsa

calcium-binding acbl?ty, its |nd|n Wlt necdln a cellular growth control factor, 20 etc. (Kroll et
al., Biochem. Bloﬁh?éa%%t%ﬁ&%t 1999 diibﬁﬁei ﬁﬁﬁ&lﬁ%ﬁmtﬁg &1 Biol. Chem.

2000, Oct 13:275(41)i31674:81},théreAréma kepors bA‘fs aietdifed usetiors: S0EFA has
been studied regardinghenpassibility of being a.causative gene of Usher's 25 syndrome, an

ophthalmological dlseage %nd ga%gcrc%gg%r @&%&é?t gk, ﬁéqgmlgb%gghyﬁE@g 11998
July 1; 1407(1):84-91 and Line etal. Br. J. Cancer 2002, June b: 8§ L )€1 24-30).
xtra

Furthernidre, thoﬁéjﬁcthéap]o%‘%?olﬁﬁ}c?)?ﬂ?é’rf\?éﬁAIpIolﬁgﬁ%dg E)(alnagrl Jl%r@ $&Creted 30
has been demonstratettbetauderit HES a sighal Sequencesar tHe amird ieintfifBrénd (EF
(Non-patent docwpgat 8), there areowo-reparis onihesphysielbgicatiermpharmacdlegical role

as a result of extrfaggyulajg@%cret@  thereof. Also, thefe gienosreparts thalsuaaest a
relationship between 35 NEFA and food mcgke control %nd/or body weaght coontrol fO‘CBH]ECTS

AND SUMMARY 'BETHE INVENTION BRdbists 0 '5& Sofved by the present invention are - 7
to provideSa novePWethbdbiubtarmiga frtdrthdtlie FF-hand superfamily having

a reactivity with calcium {(Karabinos et al., Mol Biol
Evol 1996 Sep; 13(7):990-8). Though NEFA is being
investigated regarding its calcium-binding ability, its
binding with necdin, a cellular growth control factor,

20 etc. {(Kroll et al., Biochem. Biophys. Res; Commun. 1899,
24, pp. 1-8 and Tanimura et al., J. Bilol. Chem. 2000, Oct
13:275(41):31674-81), there are no reports on 1ts
detailed functions. NEFA has been studied 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. 1898 July 1;
1407 (1) :84-21 and Line et al., Br. J. Cancer 2002, June
5:86(11):1824-30}. Furthermore, though the possibility
of the NEFA polypeptide being extracellularly secreted

30 has been demonstrated bscause it has a signal seguence at
the amino terminal end (Non-patent document 5), there are
no reports on the physioclogical or pharmacological role
as a result of extracellular secretion thereof. Also,
there are no reports that suggest a relationship between

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

ORJECTS AND SUMMARY OF THE INVENTION

Problems to be solved 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 %ene or co%q;}_;p%gtai easa

. TO pDrov CHE L i =
means for treating, controlﬁng and diagnosing diseases associated with food intake™ control

and/or body weightE8RFEE Futthetfvore: st proviae difanimaPribael ot dideases
associated with thercontiol of food intakevand/or the contivl of botlyols sweightiebtaided=by
said gene or po'YB@@%ﬁp@i@é‘é}%ﬁ@@@@ that M@itgéh%ma#tjisa}alﬁaxlt@pr@g@@@@meod of
screening compounds that control the effect or. expression id pal tide usi

model, cgrgpoupnfsgqsaejf&?tgd%sylggidl g%%@%?ﬁ% %eﬁ%%d?%ﬁgj g?&g%&é%e?n%%%a%g ag}g
therapeutic agent8ising €afd ESnfbdtifls After intéridive and exiersive- Bdy o find a novel
method of obtainidga;factomimvoheet] imfodd:intake reenteoland/or bbdyewefght control, the
present inventors ;have faund that; by:usingdhiazolidite dioneshaving.a 26:PPAR agonist

activity, genes and palypepiides inyalved in. Ine.sprression of foad inkke angiothe,
reduction in bodywng ?) [ [ found

t can be obtained. Furthermore, it was found that the factor obtained
. by said méthod WASINERA WROEBSRIndtorfiad Bt t8Fort8d, S hus Said PolViseptide30
factor was designatet asamsfatimoAfier restigatinge barresfatihthe presetitdfigentors have

found that the padialiseguence for whieh ne:functionat tlemains meten dadicated irc thes

grSevio_ush trepoét?hh%fﬁﬁl@#y&%&@ l@r‘?ifé’?%‘%%%ji?nﬁ fBQQéQLaé(]? ?Q%@ﬂ%@é&?&?@bﬁ%” in body
weight, and therefore have disclosed novel polypeptides nesfatin-|, nesfatin-IM30,
nesfatin-IM16, neSRARNIRPLA Hnd ﬁegf)a?f?]-ﬁ\r(ﬂ‘(%ﬁ% Klfélg%ﬁiﬁ: in Icmégb ﬁgvﬁa%S high
homology: In the arihetdci¢zegtieneeand e bagae or polypeptide, or a

substance that inhibits them. It iz also to provide a
methoed of screening compounds that contrel 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 compcunds.

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

have found that, by using thiazolidine diones having a

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

30 factor was designated as nesfatin. After investigating
on nesfatin, the present inventers have found that the
partial seguence for which no functional domains were
indicated in the previcus reports has an activity on the
suppression cf food intake and/or the reduction in body

35 weight, and therefore have disclosed novel polypeptides
nesfatin-1, nesfatin-1M30, nesfatin-1M16, nesfatin-1M1l4
and nesfatin-1M10. In Nucleobindin I (NUCB1} having a



sequence of the gene with NEFA/nesfatin and belonging to the same family as the
NEFA/nesfatin, it was also found, NUCBI-M30 which is a site corresponding to the nesfatin- 5
1M30 of NUCBL1 exhibits a similar activity. Furthermare.,.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 V\é}i‘ighh anc ié Wasi%o@%r@%% tg%t Ehcel i%phébitigg cheloa%ti‘éi% o{)geéc,fatin,
nesfatin-1 or nesfatih-1M30is” &ffective intake and mcreasingsbody weight.

or enhancing foo .
Thus, the present f&ttioh providés thd followiRg™ E%Wﬁ?&ﬁﬁarbf%ﬁaﬁﬁﬁﬁ%gfﬁ&ﬁo?;?elated

to food 15 intake:centretrand/on bodyaweight dotitFolnsaitirmithod. tcomprisingpth&steps of:
acting a thiazoliding-dione:eompoynd;having a-PPARY-ageRist agtivity ta,a magyyalian cell,

and identigying a %?93 %ffNQ'CgI %x%regﬂgp isg, igdg%g?@é 2%§§@i%ompound; (2) The method
according to (1) wherein said t |azo}fid|n‘e élone compound is troglltg'zone; (3) The method
according to (1) or (2) WhETeiT E&iF tnarmmalidn Cei'is dhéh-sialf BaH Ry cahigér cell line,

25 an adipose celliords cerebrat herverderivedzcell; (4) Themmethkdd acédrdingde (1), (2) or (3)
the/reinh food int@l@ geﬁ]%r%l a@dégﬁ_ﬁgdyiw@igmcﬁpﬁtﬁ@bigéhgn_aug@mmggfqg@j,ntake y
ceduence, a6t o 1 iy o S0 10 Nog: 6573 or SEQ 1o NGs. 107, 115 6] A poypeptice
comprisihg an aninbacid Seguenta’ 8&t furth it AR§ 9F SESF 1B Ri9& B2 6P SED 1D NOs:
101- 35 103; (7) Afgoiypeptidd eoniarisimg arsaiine acid séquende 1satforthiinaSEQ YD NOs:
13-15; - 9 (8) A pelypeptide comprising an amino acid sequence

Thus, the present invention provides the following:

(1} A method of cobtaining a factor related tc food

15 intake control and/or body weight control, said method
conprising the steps of:

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

identifying & gene of which expressicon is inducad by

20 sald compound;

(2} The method according to (1) wherein said
thiazolidine diohe compound is troglitazone;

(2) 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 teo {1}, (2) or {3) whersin
food intake control and/or body weight control is the
suppression of food intake and/or the suppression of body
welght gain;

30 {3) A polypeptlds comprising an amino acid seguence
set forth in any of SEQ ID NOs: 65~73 or SEQ ID NOs: 107-
115;

(6) A polypeptide comprising an amino acid sequencé

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

(7} A polypeptide comprising an amino acid seguence

set forth in SEQ 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 60% with any of the amino acid

sequence set forth in SE%ID NOs: 13-15, 39-41, 65-73, 10 101-103 and 1Q7-115; or an amino
acid sequence in which ' 8bnie 8?%51% SRTiNG acids Have beR defbted imseited o substituted in
an amino acid seggienéeget forthSAamPol SEQID NO§N 3-155 3594 PCE5PER 10103 or
107-115; (10) A pelypeptide having-anactivity.efsuppressing: db foodintake ancdfor

suppressing bod)éi\g‘\%g:%ggtsgai% %f%gggg@d%&p{mprising an amino acid sequence having a
homology of at leas O(V% with anio the“:aminrcl) acid sequence se% fogt; irsl SE eID J[\IOs: 3,6
and 9: or 8n amino acid sequente iR Thichsome ofthe amino acids ave been 20 déleted,
inserted or substifgted irEr® AMIRDHGE SEFEERES St f6rR 1h SEQID N3, 68t 9; or an

amino acid sequgaceiapvhich some of the@mincacids haveibeenudeletet axinserted or
substituted in any, of the,amine acid ;sequence: set forth in, SEQ IR NQs: 3, 6-and 9, said 25

polypeptide comprising at least one recogniti ite_far .a cleaving enzyme coptained in a
living body in an S%%‘lc‘)% né:ceidsseetqlz}eon‘%“é%c%r‘?egggsnﬁ%g{%sém?%o- %%fdnrslzgm %érsoéz-?%Z in SEQ
ID NO: 318 or 9; P ERE plyheptite- dccortding'to By 6f BY4E (F6F 50 Gherir' at fast one
amino acid has beenadded:te:thexNntermingt ardlve Ctermital; {12} Thenpelypeptice
according to any gf (Rl qwherein atleast opeaming agicresidue bastbeen medified by

a compound or a pe ti%g; ﬁgs(:la?hél'_q%poglg_epfide6ggg%r’ciiqq} to.qny of (5) 1o (12) ;wherein said
activity of suppressiing bo é/ weight gain is “an activity of suppressin bodg fat gain; - 10 (14) A
nucleic acid molecule eri¢Gding & POKRFEPLIEE Naving an activily ol suppressing

15 food intake and/or suppressing body weight gain, said
polypeptide comprising an amino acid seguence having a
homology of at least 60% with any of the amino acid
sequence set forth in SEQ ID NOs: 3, & and 9%; or an amino
acid sequence in which some of the aminc acids have been

20 deleted, inserted or substituted in an amino acid
sequence set forth in SEQ ID NO: 3, 6 or 2; or an amino
acid sequence in which some of the aminc acids have been
deleted, inserted or substituted in any of the amino acid
sequence 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, & 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
tefminal or the C terminal;

{12) The polypepitide according to ahy of {5) to (10)
wherein at least one amino acid residue has been mcedified
by a compound or a peptide;

35 (13) The polypeptide according to any of (5) to (1Z)
wherein said activity of suppressing body weight gain is

an activity of suppressing body 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 having“af &ctivity of Stppressing” fosd itake Arfti/BP stiBfressifig body
weight gain; 15 (B9)tA iucigiciacid mioletule thathyBridizes to a base sequence set forth in
SEQ ID NOs: 10-12, 1820, 44- 46,-74482,:104+ 106} of 1116-1 240t aipartial sequence thereof

under a stringent condition, and thaf,encades. a. polypentideshawng an agfvity, of suppressing

food intake 20 and/or suppressing body weight gain; (20) The nucleic acid molecule according
to-.any of (14) to ‘wherein said activity of suppressing body weight gain is an activity of
suppressing body fat gaihé{2 ) Avectdrecafpfisiig fivel hAlickieatic iivleéule2 25 according to
any of (14) to (20}@2)rkhe veetof @according:to(21) terghich aoucleia-acidanalecule is
operably linked unger. the control of a regulatory nucleic acid molecule that controls the
expression of said nucleif cid mole]c(ul,e; 30 %2 ) A transgormant comprising the nucleic acid

molecule according to ahy f&éﬁ% ‘ibf; @ﬁ ﬁ“eo%r%%% ormian é:clcsolﬂ%gatobffﬁ that
expresséd'the trafigHptien produéPst-SaitmutigictacitC friolééule 35 (25) The transformant
according to (23) or (24) ithat 2xpresses:thecpolypepticelencoded bysaid meicleichacid
molecule; - 11 (26) Jhe tansfarmant:accordingtor @ (24)0r 11 or 12 and that
encodes a polypeptide having an activity of suppressing
food intake and/or suppressing body weight gain;
15 (19) A nucleic acid molecule that'hybridizes to a
base sequence set forth in SEQ ID NOs: 10-12, 18-20, 44-
46, T74-82, 104-106, or 116-124, or a partial sequence
thereof under a stringent condition, and that sncodes a
volypeptide 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
weight gain is an activity of suppressing bedy fat gain;

(21) A vector comprising the nuclelic acid molecule

25 according to any of (14) to (20}

(22) The vector according to (21) to which a nucleic
acid mclecule is operably linked under the control of a
regulatory nucleic acid molecule that controls the
expression of said nucleic acid molecule;

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

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

35 {25) The transformant according to (23} or {z4)
that expresszes 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/ot suppressing hody, weight.gain,said ¢ompesition
comprising, as an active ingredient, the OI%%egtidetaccordinIg 1o any of (5) to (13) or a peptide
that contains SomE of tHESRTING adit seGARRCS OF $hid " Polypeptide. trie véctor according to
(21) or (22), or the 15 traRforkient dccordmgreany 6i¢23)-t6 (29); (35 THEHarmadedtical
composition accordingder §30) whereinssaidsactivity-of-suppressing body weight gain is an
activity of suppressing body, faf;gain; (32) the, pharmacsutical,compesiion ageqrding to 20
(30) or (31) for patients with a ‘disegse select%d Iromtobesity,mdiabegieisarrpe(l:litff,_ hypertension,
hyperlipidemia, hiperufie&mia; fattyTiver SCArdAL Hiseases: cerabral vascular diseases, sleep
apnea syndrome, orthop@dic éliseases: pferstiuadl diserdetsshd malighant fdrhbrs 25 (33)
The pharmaceuticalicompesiion accordingntar (8030t (3%) whereinttheshalignant tumor is any

of breast cancer, uterin@ﬁgnqggjgglﬁga%%rm kidney,canger; ;esephageq.cancer, pancreatic
der cancer; 30

cancer, liver cancer and, gallbla (34) The pharmaceutical compasition
accordiné?o any %?‘@0)1}%?%) @grég?igin%ugpp%efr?n% ei%ac%)(lywaéclc%%t%agl%l%Ejdlstla\}eé;) (35) An
antibody that bind¥°terarsy boRbeptite” hetofdingtto™®) 36 13§ 35636 /e Gntibdtly according
to (35) that binds t@ aypeptidecomprisitgran amimoyacid seguenee Setiforth in SEQIEENO:
24, 32; 12 (37) Asubstance thatsuppressesihe agiivily Acid sequence of said

polypeptide, the vecﬁor.according to {(21) or (22}, or the

15 transformant according to any of (23) to (28);

(31} The pharmaceutical composition according to
(30) wherein said activity of suppressing body weight
gain is an activity of suppressing body fat gain;

(32) The pharmaceutical composition according to

20 {30y or (31) for patients with a disease sslected from
obesity, diabetes mellitus, hypertension, hyperlipidenia,
hyperuricemia, fatty liver, cardiac diseases, cerebral
vascular diseases, sleep apnea syndrome, orthopedic
diseases, menstrual discrders and malignant tumors;

25 {33) The pharmaceutical composition accecrding to
(30) or (31) wherein the malignant tumor is any of breast
cancer, uterine cancer, colon cancer, kidney cancex,
esophageal cancer, pancreatic cancer, liver cancer and
gallbladder cancer;

30 & {34) The pharmaceutical composition according to any
of (30) to (33) comprising a pharmaceutically acceptable
additive;

(33) An antibody that binds to any polypeptide
according to (5) to {(13);

35 (36) The antibody according to (35) that binds to a
peptide comprising an amino acid seguence 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

cxpression ofa gene encading e o9pepue Accordig 0.0) 0.0 43 Tpegene
expression-suppressing substance according to 462?8 erein said gene expression-
suppressing subst&ce iddR arftiserse Giyomidiedtide 255 nidetale: (42} THefgéne ©°

expression-suppréssing substance according to (41) wherein the antisense oligonucleotide
molecule comprises a base seguence.setforth i-SEQ:{D NG 31720 (43):The gene

expression-suppressing_substance ac%ordir% to £4 wherein %%(ijg ene expression: .
suppressi%g subs%élﬁc?eglessg‘?fN%?nglcécﬁi\& (%453 \%clt%r or pfo utgfnge anyalrrf(t?lLs’enséJI °
oligonucleotide mdfectilgot & RRFAMblecule, said vector 25 comprising a nucleic acid
molecule comprising a base séqeencé thatisscemplaméntarydo thé Inudleiceacidsseguence of

the antisense oligonyslegtide molecule,agerding ta{44 ot {42),0r0f the RNAI molecule
according to (4_3) ,p%q é%%)%% ip&we%rnl%cectggcaégg%%%ﬁjﬂgg égrrgggangi(pg( %pegilte pjegr}hancing
body welght gain, said composition_comprisin the subsgance ac_c_ordlng to an Jof ( 7£) to (43)
or the vettor according to*(44)™ (AP Tha Siarhdce utital CoRTFssitiGH accotding's” 35°(45)
containing a pharpvaceuticaly Gegeptableddditve;t (47 pAdratsgeniehorithubsan bfganism
comprising the nucleic acidl malgeulg:aecerding te any-af(id)de £20) 0k 13 shevector
aCCONﬂngtOEN“/%E@QQ&Q&%Z%O (40) wherein said gene expression-

suppressing substance is an antisense oligonucleotide

15 molecule;

(42} The gene expression~suppressing substance
according to (41) wherein the antisense oligonucleotide
molecule comprises a base sequence set forth in SEQ ID
NO: 31;

20 {43) The gene expressicn-suppressing substance
according to (40) wherein saild gene expression-
suppressing substance is a RNALI molecule;

{44) A vector for producing an antisense
oligonucleotide molecule or a RNAL molecule, said vector

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

30 (45) A pharmaceutical compositicn for enhancing
appetite or enhancing body weight gain, said composition
comprising the substance according to any of (37) to (43)
or the vector according to {44);

{46) The pharmaceutical compesition according to

35 {(45) containing a pharmaceutically acceptable additive;

{47) A transgenic non-human organism comprising the

nucleic acid meolecule according to any of (14) to (Z0) 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 acgording to any of (23) to (28) has been
introduced; (50) The transgenic non-human organism according to (47), (48) or (49) wherein

said transgenic npp:human 10 organism,is a fransgenic nenshymap,animal that exhibits the

state of suppressed food intake or the state of suppressed body weight gain; 51,)nThe
transgenic non-human organisMeaccoraRfFto (475 (@8] B (49) Wittereih 85 transGentc
non-human 15 orgafismiis asttansgenicyptant (52  Adtransgeniban G-himsars anfrhaf tat has
introduced therein the antibedy aacording:ta-(359 214 (36), the suppressing substance

accordin9§t° any of (37) 4o, (39), dhe gene expressionssuppressing,substance, 29;accargling to

any of (40) to (43) or the vector according to (44), and that exhibits the state of enhanced food
intake or the state 0f enRanééd botiFiveight giinT (537 A KHEEK 0 GEROAALMan Anifal Wherein
the entire region 6% partthefedf ok asgérie coinprising 2efucleotide 25 sequence set forth in

any of SEQ ID NOs: 10-15; 18r20, 44:46.c£4-82, A04-106:andh 136rli2dhas beshideleted; (54)

The knock-out nopzhyman,animal aceording.to. (33 that exhibits enhanged appetite or
enhanced body weight gain; 30 (55) The non-human animal accor ng ﬁ%{% (54)

‘ to (52),
that can bé used 85 & ariial’ modef 16r°8 tiseass™ selstted fargrﬁmgbes&lya,gdig)f){etes mellitus,
hypertension, hypégipidernta, Hyperarcenfiacfatf iiverl ealdiat rdiseases2Eérébral vascular
diseases, sleep apnea:35syndiome, othgpedigadiseases, menstrual disorders and malignant

tumors; (56) A method of produging the,pgRiide acserdingdn w14 an%af oAy a

cell-free protein S%Qtp)e}ic(w_) 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 to any of (40) to (43) or the vector according
to {44), and that exhibits the state of enhanced food
intake or the state of enhanced body weight gainy

(53)7A knock-out non-human animal wherein the entire
region or part thereof of a gene comprising a nucleotide

25 sequence set forth in any of SEQ ID NOs: 10-12, 18-20,
44-44, T4-82, 104-106 and 116-124 has been delsted;

{54} The knock-out non-human animal according to
{53) that exhibits enhanced appetite or enhanced body
welght gain;

30 (55) The non-human animal according teo (52), (53) or
(54) 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, slesp apnea

35 syndrome, orthopedic diseases, menstrual discrders and
malignant Tumors;

{56y 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)40rthe non-human animal according to
any of (52) to (55); (58) The production method according to (56) or (57) comprising a

purification process b)é geﬁgr)ptigél QE%%‘idp}oap%QtﬂQ from tlag @ggi_p]?dyy%ctqugmg to (35) or

(36); (59) The prggggtlon method according to (56) or (57) comprising a process wherein said
peptide is expressetias £6ST-F68d protein and then Bdrifed using a glutathione-bound
carrier; 15 (60) The prodaétioAmethothaccording to(56)6r (3F) ronipising< process wherein
said peptide is expyessed @ ahlis-tagifused.protgin-and thends prried usingaimetakion
chelate cayrier; (61), The pradyction mefhod accarding. 10.(36) ar(57)..20.campysing,a process

wherein said pep?i & is expressed as a FLAG tag-fused protein and then is purified using an
anti-FLAG tag artibodyhotihd Bafier: $62)' Ah adsay' method ‘of preditting oF diagiodifg the
state of enhanceddood dritaketor entyarded bodytiweight 26 gain comprising the step of
detecting the amount coptained©fa-nucleic acicharoleeulecomprisinga nacleotidesequence

set forth In any of SEQ.ID NOS; 10 12, 18:20. 4440, 14:82,.104-400 80 116:24, or of

e TS o o
assay method according 8 (62} eomirising trstepedt compagingthedamduht eontdined’of said
nucleic acid moleeule:orsaid polypeptids: invadietogical sample: 3kfrom axpammad with that
in a biological samplesfrom, a. normal indjvidual,(64) The assay methed;accarding to (62) or
(63) - 15 comprising a step of udging,the stare of decreased
15 (60} The production 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 lon chelate carrier;
(61} The production methcd according to (36) or (57)
20 comprising a process wherein said peptide is expressed as
a FLAG tag-fused preotein and then is purified using an
anti-FLAG tag antibody-bound 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
nucleotide sequence 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 amino acid sequence set forth
30 in any of SEQ ID NOs: 3, &, 9, 13-15, 39%-41, &£5-73, 101-
103 and 107-115 in a biological sample from a mammal;
(63) The assay method according te (62) comprising a
step of comparing the amount contained of said nucleic
acid molecule or said polypeptide in a'biological sample
35 from a mammal with that in a blological sample from a
normal individual;

(64} The assay method according te (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 molecule or said polypeptide in a biological

sample from a mammal 10 as a state or,a risk.of developing a.disease selesteds from obesity,
diabetes mellitus, ?1ypertens on, ﬁyp rligidéjmia, hyperuricemia, fat Iiv%récardiac‘ iseases,

cerebral vascularBiseabeS 8eaain8a Siidrome; Grtopedic dizéases menstrial disorders
and 15 malignanttumers;(68) The assay mettwsd aeededifng 1662} orE63F comipfising the
step of judging the-state of increasedsamoeunticontained-ot saithnucleieagidsmoiecule or said
polypeptic%e ina bié)llc%gical sample from a mammal as the 20 state of suppressed food intake or
suppressed bodfwelg'ht ain; (67) The assay method acc,ording to an o% (%%)2 0 t@G)
wherein the amount coﬁt%%'ieér ‘o saif pélypeptide i2°detéctad us?nﬁ%%%nti ody according to

(35) or (36); 25 (68)The @ssayThethddacedrding fo Bimpef G 66 whefein the amount
contained of saidja4gleic-acidmaoleeule-isidetestedasing at least ene ofd PGR primee, a

probe or a DNA chip é%&%?%&i%%{%&eiﬁ acid,molecule coraprsing a pygleotigde.sequence
set forth in 30 any of SEQ iD NOs:"10-12 18-_20 44-46, 74-82, 104-106 gndl%%Q-e]dZ{l;_(%) An
assay kitfor use firtHe 3584y nfethdd” 2o o‘?né?i‘j”ealn%%f“ (62) t0'(88),"Said kit comprising at
least one of a PCR prinwereaiprobe’deaDNA EHipfoF 35-detéefing A Auekeic acid molecule
comprising a nuclggtiste) spquence setfortminanyoh SEQ IDWNOsv40,1221820; 44-46,
74-82, 104-106 apd 116:124; or an.antibody 16, Fecoanizing:a polypeptide.cemprising an
amino acid syndrome, orthopedic diseases, menstrual disorders and

15 malignant tumors:

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

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

(67} The assay method according to any of (62) to
(66) wherein the amount contained of said polypeptide is
detected using the antibody according te (35) or (36);

25 (68) The assay method according to any of (62} 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 seguence set forth in

30 any of SEQ ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106
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 or a DNA chip for

35 detecting a nucleic acid meolecule 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; 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 comprising the steps of: contacting a test
substance with a mammalian cell, 10 and detecting the.increased ex ressi%n gf a gene in said
cell comprising a7C1EBtide St quiehee &t Tor eincgﬁn\? ot °SE® D NO3 1012, 18-20, 44-46,
74-82, 104-106 arwhit26<2 242 or flve iicréase8arhBui® 8f apolfpeptidé 15 mtratElittarly
contained in saidseelbar extracelidady secreted comprisingean apeinoiaeid sequence set forth

in any of in SEQ ID,NQs: 3,6, 9. 13- 15, 3941, §9:18,A0%k-chpR and:4Q7-1d5:{14) The
screening method accor ing to (70) wherein 20 thew,mamm%lrilan cell}i%p(r:\eoig which a
regulatory’nucleic acid rbleculd #ritCorftrol the*Expréssion of 4 gene comprising a
nucleotide sequencevsetforth incemy-ohSEQUBNOSI£0:1 2 4 80P 4% 46,78-82°104-106
and 116-124 and the ruclgig asid molpeulesaha reportergenethave 25 beeniinteddaded, and
the induced expression.of.a geng comprising a nucleotide sequence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 10 -10t6 ang %16-%@24‘0&scgegect%grmbgﬁgninggffd
expression of the reporfét™§ah& 36 (72} method of Screeriing a therapeutic or preventive
agent halving an efféct of suppressing food intake and/or suppressing body weight gain, said
method comprising thesgtepsofhadmiristering astest supstacesto amammak akhd 85
detecting the enhanced expressionof.a gene: conprising.a AUcleatidersequence se fatth in

any of SEQ 1D NOS; 10:1¢, 18-20, 4446, 74,52, 104;106 3qdL16-334.-1%¢ orihe eghanced
production of a pgl%e[%ﬁde comprising’an ,
124, or the increased amount of a polypeptide

15 intracellularly contained in said cell or extracellularly
secreted comprising an amino acid sequence set forth in
any of in S$EQ ID NOs: 3, 6, 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
zcid molecule that controls the expression of a gene
comprising a nucleotide sequence set forth in any of 3EQ
TD NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-124
and the nucleic acid molecule of a reporter gene have

25 been introduced, and the induced 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 1l6-124
is detected by the induced expression of the reporter
gene;

30 _ {72y A method of screening a therapeutic or
preventive agent having an effect of 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 seguence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-124



amino acid sequence set forth in any of SEQ 1D 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 pressing food intake and/or
suppressing body weight gain, said method comprising 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 anim3F aé&Grdifg i8R SF (825167 8B) %nd dBtecting theSupprassicn bt 166d
intake or the suppréssionofbodyweight gain ihosdid tiansgenie hoPEAStRuiizT ofgarfism or
said non-human animal; {#4) Ehe screeningzmethod argosdingitoany of (70 to (73) wherein
the therapeutic oggggv%giggla%%pﬁ ngﬁ%lgnsgf{%ptt%f%paq@ﬁgipg food intake and/or

suppressing body weight gain is a therapeutic or 20 preventive agent for a disease selected
from obestty, diabetes miflitug, AfpaRenSior HypeHipfemia™ Hypararitentia, fatty liver,
cardiac diseasespeerebral: vaseukirdiseasas, sleepiaprida syndrame =6rthopedicdiseases,
menstrual disorders:and malignant Juprars; 2b+(7 ) dde therapeutie of preveative agent having
an effect of supp&gﬁ%’gggggg ir@_@é(es%rgg@réyppressing body weight gain, said agent being
obtained by the method accor;din%go any of %O to %74@ g6 The thera eutic or preventive
agent according 30 to (757 WHerEiit the therapautic O préventive agent- haViiiy an‘effect of
suppressifig food iatake drid o ' Sappressing bty Weiltht Ifain i a therapéuticbr preventive
agent for a disease selepted fton ohesity] diabetes mellittisz hypertension, dryypetrfipidemia, 35
hyperuricemia, fatydiver, cardiac diseases, cerebral vascular diseases, sleep apnea
syndrome, orthopedic d'seasgs,nmegggual disorders and éﬂ@!}i%gaqtn tumors; - ],C%e(ﬁ) A

. atec suppression o & dr
method of screening a t erapédtlcgor PP
suppression of body weight gain in said transgenic non-

i5 human organism or said non-human animal;

{74} The screening method according to any of (70)
to (73) wherein the therapeuilc or preventive agent
having an effsct of suppressing food intake and/or
suppressing body welght gain is a therapeutic or

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

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

{(76) The therapeutic or preventive agent according

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

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

diseases, menstrual discrders 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 gggpe_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 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, I%-nggg&éj%@%?ilb}l%oﬁ f;t%nfije f@?fﬂj}% Sntracellularly
contained in said Ref Gresdraceliutarly 'setreted 5 {78 Thescreénig -réthédaccording to
(77) wherein the mammalianicelt is:onerinwhichea yegulatory nudleic acidi melecule that

controls the exprm’c)%quglg_}er%%eccgpgﬁgr&a nucleotide sequence set forth in any of SEQ
ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 an_% Slggﬁ%%azpﬁgng the nucleic acid molecule of
a reporter gene have b&8H Mfrodliced, afd thé stippressed expréssion of a gene comprising
a nucleotide sequhée set forth in any of SEQ ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106
and 116-124 is detecteddnethei suppressedeexpressionptthesteporter 25:gene; (79) A
method of screening, therapeulic.of. pIeyentive agent having apcaffect;of enhanginggigod
intake and/or enhancing body wejght, gain, sajd method, combrising fhe steps 0f;;39,,,

administering a test substance 10 a mammal, and detecting the suppressed expression of a
gene cohtbrising Hindelestife sequehce setoFiiFRFaAy DFSED D NOEC18PEP 18620, 44-46,
74-82, 104-106 and:1d6iE24gorthesuppressadl production okd pbiypéptide eomprisiAg35 an
amino acid sequengeses forh i any of SEQ |DNOs: 3, 45.-9,313-15; 30:41:65-73,7.01403
and 107-115in a biological sample from,said test animal; ; 12 ,(80) A method afsgreening a
therapeutic or
secreted;
15 {78) The screening method according to (77 wherein
the mammalian cell is one in which a regulatery nucleic
acid molecule that controls the expression of a gene
comprising a nucleotide sequence set forth in any of SEQ
ID NOs: 1¢-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 5EQ
ID NOs: 10-12, 18-20, 44-456, 74-82, 104-106 and 116-124
is detected by the suppressed expression of the reporter
25 gene;
{79) A method of screening a therapeutic or _
preventive agent having an effect of enhancing focd
intake and/or enhancing body welght gain, said method
cemprising the steps of:
30 administering a test substance to a mammal, and
detecting 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, 104~106 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, 8, 13-15, 3%-41, 65-73, 101-103 and 107-115 in a

biological sample from said test animal;



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 transgenio
non-human organism according to any of (47) to (5Q)sor_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 hon- human or}ggnism qrhsaid norgEhumoaTn animal; and (81)
The therapeutic or prev@%i&@a@@%ﬁviﬁéj arr “éffect 6f énhancing Tood fntake and/or
enhancing body pweitit ghin, saidager beidg Thtainerby the PRSHhBE 1% a666rding to any of
(77) to (80). BRIEFEXPLANATION-QEEHEDRAWINGS Fig ok is:andmageref Noithern
blotting using a NEF ngl;{gi,\l\ggj‘_gl"g%%\gsg@at the expression of the NEFA gene is induced
by troglitazone, and that the NEFA %eene is 20 ctonstgng ex r%ssqd iGn %}'gilél ggys.that were
differentiated to precur&sadipds& ‘célid, th hlifnar "Cérebrospinal brastocytonia cell line
HBT185 cells andSQuSEalls? AIGHERD 2898 Bfaiing that'shawws a‘schérfiatic 25 afagram of
the domain structiure of-a polypeptitei ercoded chy the NEFArgenetanda figure 65 the
sequence of the NAP peptide used for preparing anti-nesfatin antibody. B of Fig. 2 is an
image of Western blotting using a polyclonal antibody prepared with.the NAP tide,
showing that a 30 polyﬁe%ﬁ%‘:et%ﬁ@g g& by t Eé“ﬁ%?&%eﬁ%e iS prosent ﬁ\%t%eo‘%x%%a%t of the rat
brain. Fig®3 is arkimage St smmafoliistOEHEMcar stdinthg-Usitg a polIgeRwal ahtbddy against

the NAP peptide hsheowing dhatithe NEFA geneds-expressed imsites 85lassociated with food
intake co_ntrol such as thgarcugte fuiclauws (ARG, @@r%@@gg@&%m (RYN)nthen
supraopiic nucleys (SON) and the atetal ypoinalarmic. 20, 215p GHaENehypathalamus o
weight gain, said agent being obtained by the method
15  according to any of (77) to (80).
BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 is an image of Northern bletting using a NEFA

probe, which shows that the expression of the NEFA gene
ig 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 HBT185 cells and SQ-
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 gerie and a figure of the sequénce of the NAP
peptide used for preparing anti-nesfatin antibody. 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 is an image of immunohistochemical staining
using a polyclonal antibody against the NAP peptide,
showing that the NEFA gene is expressed in sites

35 associated with food intake ceontrel such as the arcuate
nucleus (Arc), paraventricular nucleus (PVN), the

supraoptic 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, lapgs 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 Western blotting using anti-nesfatin antibqdy 10 showing the process
of GST-NEFA beftigEledved \R/ﬁht{heroﬂgﬁﬁtg%d? purified. IanI::Li:—:oft Ié?tg% 4 Tane 1 represents the
marker, lane 2 represeritstfie Sample before pusifieafidnahed3-6°repressft Washed
samples, and lane7hepurifiechsample. 25&igs5 isteegnaph showing: thatdhéfoothintake

behavior by rats s, suppressed hy the adminisratiop:of; recombinantnesfatinintosthe third
ventricle of the rat brain. In Fig. 5, * and ** represent a significant %tfgéenc%ﬁs%g§ and
P<0.01, respectivil TRIFRE ST 20 the 8BRBPGTSUp. Fig: 6is'a graph showing that the food
intake behavior Byiratsds ehhancet-By e BERTRistratfort ot At nBsfatfirantibSdy into the
third ventricle of thecratdyain Bakige 61 4 represenista significart2pdifferenseP <0901

relative to the contral 1gG., Figs£,shows.an,image,of in situ hybridizationsin, the brainstissue,
showing that fasting can lower the ex%r?ssign %f the, %eSfS‘HQiQ_%%% irnatchlenr%tntM%ch?lamus
and re-feeding car fe&tofe tHe 8xprassion. 1n Fig. - A 30 Tépresents the control group, B
represent$ the fastinig igroupiand CrEFesehtS e FeiBedmtlGrotnt BrttHE Upper figures
represent 100-magnifiet images and the dottornfigures répgesent 460-4nagnifiedsntages. Fig.
8 shows an imag%ggimMis@b&r&ic%%@g@@ys&m apti-pesfatig mntibody, showing that

fasting can lower the expression of nesfatin ip the rat hypothalamus. . In Fig. 8, A rgpresents
the control group BRE'B =71 repfeserﬁs the fasting group. It Is also an image of-
lane 7 the purified sample.

15 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 ** represeﬁt a significant
difference P<0.05 and P<0.01l, 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 inteo the third ventricle of the
rat brain. In Fig. 6, * represents a significant

25 difference P<D.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 hypothalamus
and re-feeding can restore the expression. 1In 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
bottom figures represent 400-magnified images.

Fig. 8 shows an image of immuncohistochemical 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 pcgtlonl 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 proHGITBRE CoRverase  THgIdBR a sthefmat diRagram R&Rir the position
of peptides in nesfatin:for prepating antibodyigainst nesfatindninesfativ?, Aesiam3,
nesrf]atin-Z/& as V‘é@!'c:»?ﬁ:@g%fﬁéiﬁ"tﬂézﬁ%@igé’d?@gﬁ%%@%eﬁ thought tebe, 15.fermed byd
prohormone convertase. Fig. 9C is a drawing of Western blotting ing t.the antibody
per se against neg?astﬁil-igar% n%%?atf:ncf <l Bllrh%‘tcoe%é %%%Béjﬁeo'f intIF:}lgcggg.L (?['1 F%%Sg Lt%%té%rawing
on the leftSshows The 88l GFRIFFERETIMBRT HE 200AtH the HESfRER- 1 pEPtideWas Higrated
and subjected topdesterncblottirg withrnesfatin- b 1gGs; anditheldrasvingron the right shows the

result of an experiment ;’Erléﬁ\’.hi@@ the nesfatin-3,peptide wasmigrated-and subjected to
Western blotting with nesfatin %2 "%%32551”%-3 61;’%451,@!3 '@r%%g of douple immunahistochemical
-PC-1/3 0 '

stain using anti-n8&fAtH-T Antibody and ant antibody or anti-PC-2 antibody showing
the presence of ac tell thatisssitultame okl eXprESSIAGTHESFAEL-andt proRGITHEHES
convertage (PC-143 or RE12)dndhe satbraige 30 the tppes panetandthedowerparel of A of

Fig. 10 represent the stajned ipages with pestatin:149G, in.the, immupohistoghemicalimage
_of the rat hypothalamus tissue, and the u%)_er pane! in B of FIIQ. 1&9 %eiqgegengs %{Iusotrescem
image with PC-1/3aritfie ifer paré@in B of 35 Fi§ T8 tépresents a fluorescent image with
PC-2. Fig. 11 is agraphtshiowing thaf &e adfninfstrdtion Tof hestatin Atthio tHe thifd mﬁhde of
arat - 22 suppresses thefaad intake behavior-af thesrat, battherin-3 thought to be
15 formed by prohormone 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. 8¢, 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-1 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 blotfing with nesfatin C2Z2 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
immunechistochemical 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-2.
Fig. 11 is a graph showing that the administration

of nesfatin-1 into fthe third veniricle of 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-| into the third
ventricle of a rat results in persistent suppression in $ood intake behavior (A) and persistent
suppression in body weight gain (B). Fig. 13A is a graph showing that the administration 10 of

an antibody against nesfatin-1.into tpeo\éeoriltrgi%% of & rat gnhanges appetite. In kig, 13A, * and
<0. n ' '

** represent a siaﬁﬁ%raen?%alﬁer%nce 2 5 and 2<0.001, respectively, relative to the control
IgG-administraticiiigicus iRt 198 Ra YFapA SHEWingthat éq"éﬂiﬁﬁ%sﬂ%?i%nni% of & mutant
in which nesfatinat ganhet pesexciséd fromn hestatireing tee ventricle of a rat does not cause
enhanced appetite relagiygr tonesfatin. Eig: 4 is-agraph showing ¢hatthel eentinuous
administrfion of sptiserse RN 0and nesfalin nto the, 20entrigleol g et sesulisin
suppression in food intake be avior (A) and suppression in body wei hé ain (B)C. I}Q Fig. 14, *
and ** represent & ighificadit tifferehce® PG 85 and PLO 61 “redpettiv F?/O relative 1o the
missense. 25 Figod&sisia graph showingthéyesolt of rapasaragtheametnit ¥t 664 intake
after the administratign afy nesfatin-1 into the ventricle of a Lean rat and a Zucker rat which is

an animal model of leptﬁ@é‘?s??xn%osb%s@r hthe, Zueker rat, as in the keaniat (pormal
n of fo

animal), 30 the suppressicn of food intake is noted by the_ intraventricular administration of
nesfatin-1? In Figo 8™ &fidt »oP&predsnt aSighfifcat differenice PL605 and 22 eo@f :
respectively, relative teithephysicibgiial tsalindladkiifiistratfon grotip! Whité Bohessahd®
hatched 35 boxes rgpresent the physiclegical salinesadministration lgroupsard theaiasfatin-1

administration groun.. respectively..- 23.Fig, 16 isa giaph showing dhe affagt of
Fig. 13B is a graph showing that the administration

15 of a 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). In
Fig. 14, * and ** represent a significant differencsa
P<0.05 and P<0.01, respectively, relative to the
missense.

25 Fig. 15 is a graph showing the result of measuring
the 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-resistant obesity.
In the Zucker rat, as in the Lean rat (normal animal),

30 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 physioclogical
saline-administration group. White boxes and hatched

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

respectively.



intraperitoneal nesfatin-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 mouse which is a mouse model of obesity
and the control mouse. It shows that the intraperitoneal a minisrlgatiqn 19 of nesfatin-1 yields a
similar effect in the contfoP mddisé (B} aRtrthe AGSUtiXeIlow mouse (C)'as well. Fig. 17 is a
graph showing thereffegteof ‘subeerdneeds nesfatin-AcEdministrafiofinto A tn6uds it the
amount of food intake..Though sesfatin: L:exhibied 15 ameffectbhsuppressing food iktake

both by the intraperitoneal admjnistration (in).apd the subcytanequs, administration £s¢), the
development of the e fect tended tolag in the subcutangous administration. In Fig, 17, and **
represent & significaint diférertaeP L0705 aRd>20 P<0°005 . réspectively. Telative to the
physiological salitferadmiristrasionsgroup. Fig. F8AUS fa giaph sK6Wwiid the effdét on the
amount of food intake by-the-inteaperifoneal admiristrationwaf aesfatin:iN23Aésfatin-1M30,

and nesfalin IC29.0(0.2 22mpuse. AMRNY NG pariaLpepides ofnesfain:d, pestatin-1M30
was only shown to exhibit the effect of su ressmrgrfood mtalgie. InFig 8A, ¥ Iepresents a

significant differeficéP%0.02 refdtivato e physio o@%aﬁ%%fiﬁqugmmi%trrg%‘l%%l group. 30 Fig.

18B is a Hfawing thatsheiv: the festledtianiing LaditP&lighni 8Rt of RuRish, 5ABhS8 and rat
nesfatin-1 and theysites afmnesfatindN2 3, nestatind3gvand nesfatin-1€29% ek was shown that
amino acid sequences agrgcvp‘iglilly g“%nsderggg?@ptmgge@g@ inthe sitesef nesfatin-IM30. 35
Fig. 19A-1 is a graph (A-1) showing a standard curve in a competitive EIA system that
determines the C8H8érlfﬂ’ fiGiT of nlg%?gst?r% or ngs%?ﬁl—%ﬁ%rg%rlnpi, and - 24 is a tablg (A-2)
showing the resultbEnigsziiéntehtiftHe intake. Though nesfatin-1 exhibite

15 an effect of suppressing food intake both by the
intrapeﬁitoneal administration {(ip) and the subcutaneocus
administration (s¢), the development of the effect tended
to lag in the subcutaneous administration. In Fig. 17, *
and ** represent a significant difference P<0.05 and

20 p<0.005, respectively, relative to the physiclogical
saline~administraticon 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-1,
nesfatin-1M30 was only shown tTo exhibit the effect of
suppressing food intake. In Fig. 18A, ~ represents a
significant difference P<0.02 relative to the
vhysiological 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-1C29.
Tt was shown that amino acid sequences 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 a 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; R"2=0.9998. __Fi§4 19A-2 is a graph (A-1) showing a
standard curve in a competitive EIA system that determines 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 fluict Fig=29Bds Hgraph (v:1*4d b:5) SRdwing the ASEaY “rdsult in'which-
peptide samples extrdcted from thé Lhypothalamustissiiecand ¥hé cerebrospinal fiid fere
fractionated by HRLG and-yesfatin:l ix the fractionsiwere: 15 gdetermined by a:eompetitive EIA

system. Fig. 20 ‘S.%%@{P{‘ shqwing,the effect on the amoyny of food intakedhy teo 1 ;
intraperitoneal administration of partia peg)tides of n_esfgtin-ll\é%%gﬁoat ﬂm%g e. Ing% cases of
nesfatin-1M16M £/146/)° Fresfitin- LNFEOM (MEOMY ér 20 hesfatinoMi4 (M14§ administéred,

the effect of suppressingifoodlifitake wasnatetblin Fig120shand™s represeAtaSigHfiCant
difference 9<0.02 and 2<0,002; vespegtivelyy selativeraithaphysidlogicat isaline-

administration group, 25 F1. 214 is A granh. showing the.effect,an the amoknb of foed intake
by the |ntraperltoneafagm|n|strat|on of human nesfatin-1M30 a@d mouse NUCB1-M30 into a
mouse. It showstRaf tHe& 8fféct'6F SUpFRESInG food intake can be noted for Auman
nesfatin-1M30 (hoarai/nestatimaiM30):add 30 mouse NUCB1-M30 (mouse NUCB1) as well as
mouse nesfatin- 1IM30 (meuse/mesiatin-IM38pHn (Eigl 2004 repeaseritsal sigrificant difference

P<0.02 relative to fle, physiolpgical saline-admipisisaiian gieuncEig 228 i aidiawing that
shows the result of amino 35 acid alignment of human, rat and mouse nesfatin.gnd human,
rat and mouse NOBE dti tHE §ité cOrEsponding fo nesfatin- and the site corresponding to
nesfatin-1M30. - £82ftis Shelrrthar diiiHe acH SKqUercEs dretiighlyp fractions were

15 determined by a competitive EIA system.

Fig. 20 is a graph showing the effect on the amount
of food intake by the intraperitoneal administration of
partial peptides of nesfatin-1M2¢ into a mouse. In all
cases of nesfatin-1M16M (M16M), nesfatin-1M10M (M1O0OM) or

20 nesfatin-M14 (M14) administered, the effect of
suppressing food intake was noted. 1In Fig. 20, * and **
represent a significant difference £<0.02 and P<0.002Z,
respectively, relative to the physiological saline-
administration group.

25 Fig. 212 is a graph showing the effect on the amount
of food intake by the intraperitoneal administraticn of
human nesfatin-1M30 and mouse NUCRBL-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 NUCR1I-M30 {(mouse NUCBl} as well as mouse nesfatin-
1M30 (mouse/nesfatin-1M30). In Fig. 20, * represenis a
significant difference P<0.0Z relative to the
physiclogical saline-administration group.

FPig. 21B is a drawing that shows the result of amino

35 acid alignment of human, rat and mouse nesfatin and
human, rat and mouse NUCBL and the site corresponding to

nesfatin-1 and the site corresponding to nesfatin-1M20.



conserved at a site corresponding tonesfatin 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,mmouse NUCB1 and the site
corresponding to nesfatin-1 and the site corresponding to nesfatin-1M30, and represents the
continuation of Fig. 21B. Fig. 22 shows an image§f in situ hé/bridizati%q Jholusing a NEFA
probe in various tidsues. RoFRid: 2 rdbrB8efts’s tissde eection éontaiming paraventricular
nucleus (PVN) amtbsapracplicciiucletis(SONJ rBOIHNGL 22 Feprevsehits Htisste section
containing zona ineerta {Zh-andancuate nucleus (Arc) . andrC of Hign221tépresents a 15 tissue
section containing lateral;hypothalamic,area. (LHA) <ot the.hvpathalamus, Aof Fig. 23 is,a

graph showing that the administration of recombln%nt Q%Sfatiﬂ‘sim% €t%h tr%i;rLdn \é%r}]tricle of the rat
brain can Suppre&$ tite aMdUiRt 26 fodd Titdke By tHe Fat” B 6F iy, 23'is a drawing that
shows the amouritoffoed intakerduring 02 1B 123 héiis, SL6hot§ EHIP 62 RBuls for the

nesfatin administiatien graup (batched:bex) thataeceirethB prmyok ofmesfatin intdMbe: third

ventricle of the rat braip.and.25.the control group, (0 pmol 9f nesatin white box). In A of Fig.
23, * represents a significant diﬁerqg}ce P<0.01 relati\%e E%Osplrygl,hand indB of F.igl,1 23, *

represents a significanthi?fercgr%céo’ 20,05 and" éci*gﬁze;:())resents a S|gni¥|%53ﬁt éﬁ?e%nce P<0.01.

30 A of Fif. 24 shows the réSitoPirRBEe ‘dhalySis B it SrEbridizafidn 'of the fresfatin
MRNA expression @t réariousssites 0f areuatecnucteusco(Are), rparaveatricidat nueiéas (PVN),
lateral hypothalamic.areas(LHAkand,, suptaanticayeleus(SQN) irthe hypothalamyls region of
35 the rat brain in the feeding ad libitum group.(control group) and, those.in the.fastinggroup.
B of Fig. 24 shows’ Fnreerseﬁ:"slh'fct]sof"1 image %%a?;?sglé by a %%mcpetﬁ%ve?Ele "6 method tc()f the
expression of neﬁ%-@ﬁ@bﬁaés%ﬁc eus (Arc), and of Fig. 22 represgents a

15 tissue section containing 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 pmol
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 P<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
variocus sites of arcuate nucleus (Arc), paraventricular
nucleus (PVN), lateral hypothalamic area (LHA) and
supracptic 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 EIA



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 in:gal&e during 0-1 hour, 1-3 hours, 3-6 hours
and 6-12 hours for the nesfatin administration groupE(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). * repfeseitts atdighifftafitPdiffetéRte P<0'0 rdldtielto”6 pni6f Eig 126 is a graph
showing the amount:ofdood intaker fort rour aftéradrimisgation forthe:bentokgreupds that
receiveg phys%iolggm@%q@alm @Ifqme &%sf@f!@alﬁ%dgCé(?leﬂam/&ﬁleg&@:@-/-ocmﬁﬁg@@up thatGI
received nesfatin-1 alone (nesfatin-1 IgG/nesfatin-1/leptin; -/#/- ), & i
nesfatin-1 and aﬁt}f-%%%fat&f’r&it %nﬁg}é])dy Iﬁé]sf}t?ngﬁ |§%/%§§fa%éf)ff[§§ti%9§§%) % ftlhge% %%élg}oup
that received leplifi*alone (nesfatin-1 IgG/nesfatin-1/leptin: -/-/+), and the group that received
leptin and anti-nesfatind antibbdlyi(n esfatinditgGhresfatinclyleptir #y+)rrepresents a
significant difference-R<0 81 relative 1o the control 25 greupA@fikig: 27 shows-ap image of
Western blotting , carried out with anti-nesfatin-l.antj ing.pratein. extr rat
brain. B of Fig. 2905 %?st%ﬁ .ir%}ée e of %ezértlerarll %%?r%&%tg g %t 7.85 Kd gﬁ%@ %%?a%’?;r 30
anti-nesfatin-1 aﬁﬁ’“ﬁdﬂyrﬁﬁﬁ%/‘é?fgu% FERtdSE Witd T pleviotslyFehifed: I tHe 16 GF 8 ¢t Fig.
27, the types of péptides reactedtonantihestatir-dramibody awere Aogeptides, NAP1-Ab
peptide (cognaterpeptide)y, leptin-aMsi and €EARTE framitbe leftsane irf the bottom 35 of B of

Fig. 27, no peptides, NAP1-Ab peptide (cognate .peptide),NPY, NCR and Orexin-A from the
left. A of Fig. 28 shows an image of immqﬁno%istog:hemicati 27 stainéJs(i}r}g golgéPiEgggge
antibody in the brain tis§h&- #° S & 9reph Showing Lthe amoun

for 1 hour after administration for the control group

15 that received physiological saline alone (nesfatin-1
IgG/nesfatin~1/leptin: -/-/~), the group that received
nesfatin-1 alone (nesfatin-1 IgG/nesfatin~1/leptin: -/+/-
y, the group that received nesfatin-1 and anti-nesfatin-l
antibody (nesfatin-1 IgG/nesfatin-1/leptin: +/+/-), the

20 group that received leptin alone (nesfatin-1
IgG/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<0.0l relative to the control

25 group.

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

30 anti-nesfatin-1 antibody and varicus peptides were
previously reacted. In the top of B of Fig. 27, the
types of peptides reacted te anti-nesfatin-1 antibody
were no peptides, NAP1-Ab peptide {cognate peptide],
leptin, oMSH and CART from the left, and in the bottom

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

A of Fig. 28 shows an image of immunchistochemical



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 was given to the normal rats (Lean) and the

Zucker fa/fa rats (Zucker), and the group (TGZ: -).in which the 1 ali -freg food was
given thereto. B o%%? "Zn2_921 %énag g?ap% %hgé\ﬁﬁéétﬁe ac%%vc?égn%%ti%ﬁ %ﬁ%pti%or?ﬁé g%o% of the
group (TGZ: +) inSiHER thétrodlitazBRE CoRtERMY b wasTgivén 16 the Tiormil taté fLean)
and the Zucker fa/ffe matsand tireigrdup (TG R daWhith the dbrtroglitazenezffée foed was
given thereto. C of Jrg.1,29: 1S graph shewingthe sancenteation-eknesfatindpihe: brain of the
group (TGZ: +) in which the troglitazane- contajning. f ' 0 the normal rats (Lean)
and the Ztcker fa/fa Fats and t le%?%dp‘(‘%%'zig- %%?% sg%}é{%r%éljtazone-free food was
given thereto. In Fig. 297 did #-@présent asignmicant diferdhct <005 alg - P0.61,
respectively, relativestosthevgrolpGE:GZ} -Yim witich the4rdglitazénefraefood wals given to the

normal rats (Learde 8ncind-ig: 20:# apds# reprasenta2b significantifference:P<0:05 and
P<0.01, respectve iy feAlE QNG (LGE o Wiueh (ha tipgliazone-rse loedavas
S

given to the Zucker fa/fa rats. A of Fig. ows an image of Western blotting_of th% raction

No. 45 obthined by fPactiomatfa peptide 30 ERtFalt s ﬁﬁkée%?tth%/‘potﬁaf:é‘mﬁé" by APLC. B of
Fig. 30 shows an imiage ©fahé parbat admblectaRf@ighEofabodtt 9LZRE4R the \Western
blotting image of thedraction Neos. A347 abtained byifraetidrating:a peptide. extractfrom the

rat hypothalamus by HRLC: 35 A 0f Fig, 31 shews the result ofimmuynghistachamical sstain
using an anti-nesfatin-1 angbod%(_i%ye ra;clgrain tiigxue containipthpg qgcu§§ew%%cégu§h%nd

the result of - 28 i‘f’rﬁ‘r%u%(ﬁls%c e |€alrsata|n %grrie %u?zé?t%?the anti-

15 troglitazone~free food was given thereto. C of Fig. 28
is a graph showing the concentraticon 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 (TG%Z: -} in which the

20 troglitazone-free food was given thereto. 1In Fig. 2%, *
and ** represent a significant difference P<0.05 and
P<0.01, respectively, relative to the group (TGZ: -} in
which the trogiitazoneﬂfree food was given to the normal
rats (Lean), and in Fig. 29 # and ## represent a

25 significant difference P<0.05 and P<C.01, 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.
43-47 cbtained by fractionating a peptide extract from
the rat hypothalamus by HPLC.

35 A of Fig. 31 shows the result of immunohistochemical
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 imLmunological stain with anti-nesfatin-1 antibody, a-2to S a-6
represent an image of immunological stain when the E§9¢n1i-nesfatin-1 antibody was previously
reacted with the nesfatin-1 peptide (a-2), leptin (a-3), aMSH (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 antiBBeYR thETRR Brain® tis§ha Chritaining thé pardvéftrichidr fidlets, and the
result of immunohistochtemical steincatriedroltaterthe palitdesfatinr antibodyerid various
peptides were previoysly; reagtedz In, B, brd represents anjmageofl5: immunplogical stain

with the anti-nesfatin-1 antibody,.b- 2 to b6 representan iInage of immunglogical.stain when
the anti-nesfatin-i%rrﬁ%%%?/%gé%rg\%i%hglyvﬁeactga with nes%a?lﬁ-l peptide (Ct%é)ﬁeptin (b-3),

aMSH (b-8), CART {br5Pafd NPY(b-6)78&pattivaR 6 g 53 1s A grapH 6Fthe résult
showing the ratioatissueswéightfoodyeweidghts mglg) of tisste weight of the cabdaminale
subcutaneous adipose. tissue (A), the gpididymal adipose tissus (B),the mesenterig,adipose

tissue (C), the retroperitoneal adipose tissue (D), the brtiwn adipose 25 tissue (E) and the
gastrocnemial mustTe (Fy6btdined flom’ the'fas that Weré given nesfatin-1 or physiological
saline alone for 10 daysFretdtivis e thel betly iseibfht of ceach irndivitiarIRTRigE 320 # i +
representa signifeant.difference P<0h05%-and: 220005, respectively; 30tretative:tdothe n

physiological sa"@%-miné%m%;g{gureh5i%ya%%@séatgf§enmhm§@ysr,e%@ftm amount
of food intake, blood %Iucogg total chcr)llfss_t(:eoroh and trliglgcer.ide Cy\ék}:erq n sfatjcn-élLf(%re

. . . ; he
physiological salifé 35 dlofRe WAS Intraperitoneally given fo the mouse. In Fig. 33, the White

box and the hatctét Bog¥€presigit tha"pRySiBlogiEdl Saine4dntifistrtion ¢fotip and the - 29
nesfatin-1 adminigtratiangsayp rrespeetivelyln B, b-1 represents an image of

15 immunological stain with the anti-nesfatin-1 antibody, b-
2 to b-6 represent an image of immunclogical stain when
the anti-nesfatin-1l antibody was previcusly reacted with
nesfatin-1 peptide (b-2)}, leptin (k-3), oMSH (b-4), CART
(b-5) and NPY (b-6), respectively.

20 Fig. 32 is 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 cgiven nesfatin-1 or physioclogical
saline alone for 10 days relative to the body weight of
each individual. In Flg. 32, * and ** represent a
significant difference P<0.05 and P<0.005, respectively,

30 relative to the physiclogical saline-administration

| group.

Fig. 33 is a graph of the assay result of the amount
of food intake, blocod glucose, total cholestercl and
triglyceride when nesfatin-1l or physiclogical saline

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

shysioclogical 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-1M30, nesfatin-1M16, nesfatin-1M14, nesfatin-1M10M, NUCB1-M30,
NUCB1-M16, NUCBT-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 §iicose ole e hypefterfSiof - HiperlifidB i Hypgeruricemia, fatty liver,
cardiac diseases, cerebralaasculardiseases, sleeprapreatsyndronie,corthepédictdiseases

such as osteoarthritis,, menstrual disorders and giseases:associated.with adipesisrE5 such as
malignant tumors can be prevented or treated. Furthermore, b;{ using subst%nce such as
antibody that supresiestheactiity df hesfatin nestatin- 196 hesfatin: 1130, diséases
associated with ngrtienarand-cfeddtintake distrders suéH ds ancrekid Ahd ¢ibéphobia in 20
post-surgery and/ersgancel-patients castae prevented onuresteds BESTMODE FOR

CARRYING OUT, THE INVENTION; =Methedpf abtaining a factordnyelved,infeod intake

control and/or body weight contrql> 25 The present invention relatﬁs to a @ethod of obtaining
% et

a factor that is inb1v&H M 15od iitaka® ontt 1 ERE GG HniSRECortr

or body weight control, c%mlpﬁ]siﬁé the steps
of reacting a thiazalidire diore Sonfyoimt haviiy Bl PPARY HgonistkeadtivitpiFaihammalian
cell, andidentifying 2130 .geneiafwhickbiexpressien i induced=hy saickecampolmd. As used
herein "food intake, gantol: refers fo theeentrol.of the amaunt of foad in @ninals.or meals in
humans (both are,collectively referEDeIdal'lo Qerein?fter as_feeding estg.g gurin};gjgacertain period, or

the control of 35 fiie’{otal E4lories takén from fee fng%?c?%ﬁﬁﬁfg & certain period. The control

of food intake als8YRERIES: tife EBRRBFGFedéAfEEGeh BB Fetite Drihd atiety £ 30 - that

motivates feedinguenstrual discrders and diseases assoclated 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-l or
nesfatin-1M30, diseases associated with nutritional and
food intake discorders such as ancrexia and cibophobia in
20 post-surgery and/or cancer patients can be prevented or
treated.
REST MODE FOR CARRYING OUT THE INVENTION
<Method of cbtaining a factor involved in food
intake contrecl and/cr body weight control>
25 The present invention relates to a method of
obtaining a factor that is involved in food intake

contrel and/or body weight contrel, comprising the steps

of reacting a thiazolidine dione 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 "focd intake control" refers to the
control of the amount of food in animals or meals in
humans (both are collectively referred tc hereinafter as
feeding etc.) during a certain period, or the control of

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

the control of events such as appetite or the 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, ar the state in which the growing trend of the
amount of feeding etc. or the total amount of calories taken in by feeding etc. is being

suppressed con&aredryotvme@ no gggg%gf food intake is being done. 10 Also, the

suppression of food intake incltides states such as reduced appetite and ,enha}<nq'ed satiety
feeling. On the other hdrid, “§é enhaftRmentofiId ntake” as'usst Retdinrefers to the
state in which the afsountof feedingzate. or thé total Bhtowtoitalefes2aken in By-15 feeding
etc. is increased gompared-to-wheng eoptrokef Jeodsdntake:is. being doae br¢hestate in

which the, declining tignd.of the amauat offeeing.gic. g ihe. dotl aounbar eglorigs taken in
by feeding etc. is being suppressed compared to when no,c%ntggl of food, 20 intake is heing
€

done. Also, enhahteBedpsetitificiutest Statds Tt -3s Mhindreased Appetite ahd's ©°
suppressed feelingeofsatiety. YThe eontrol of bodyoweight' 88 usedkersl refers to controlling
the absolute body yyeight valuey, dhe body, 2b-massdindex (apdndex thatempleys boddy weight

and body length) or.the body fat,percentage, As usegd:hersin "the: suppression:of bady weight
gain" refers to the state in_ which the absolute bod wei%r%:t vlgluehtl*&e Qggysrgg%% Sindexﬂ or the
body fat'gercentdtjeare BEEr@WSFWHt:ﬁEe&% ompa S g

compargq 6 wWhen no control of Bgdy
weight is being nreade; ok el state 4 WisichitHe Yrowing fretitf 6Fthe AB&oORRE -body weight
value, the body mass insgex-okthe:bedy fahpercentagenisoeingsuppréssedaompared to

when no control of body weight is, being. made, 35,5The suppressian af thedodifat:gain” as
e e e i e M o gy L RepeTias s degeasnior e

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 of feeding etc. or the
rotal amount of calories taken in by feeding etc. is
being suppressed compared to when no control of food

20 intake is being done. Also, enhanced appetite includes
states such as an increased appetite and a suppressed
féeling 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 absclute 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 absoclute
bbdy weight value, the body mass index or the body fat
percentage is being suppressed compared te 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 hedy mass index or the body fat

percentage are increased or maintained compared to 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 1§?ﬁérb%ﬂyof%t%e$¥eﬁitga“g%h% sjggp%p%%_éggd%%nrﬁﬁ)ar_wed to when no control of body
weight is being dorie;tarid it iS a0 calletRerett "the stifpfession BF boaY Wéight feduction”.
In the case of humanscas the representative body masscimdex: heighit®W| {l5ody mass index)
is used, v;h_ich is_?]egg Ic(}vg@étgg_ groq?%og}%\éqjggfgggg.)h 5@%%%&';631:3%%)% _arﬁ?és_s
expressed in units of Kg/m2. Thus, the effect . of suc uppression. af hody, weight gain or an
enhancement of%%ds}\ﬁe?gttﬁtgeaiﬁnca“ﬁ%é“@o l:%é] %x%%é%?e%%g?ng E MI as an index. Alsq, the
body fat percentagelis POspdicsied by a petcéhiaget s thetweight s hoty fat it '56ay weight, it
can be determineg by:thedaady deasity amethod, thesbody moeistireimethdd,dkieSoayt
potassium- determining method. the, impedanee raethod, the wual X-tay-ahsprptienanethod,

the neutron activation method, the 25 near infrared spectroscopic method, the skinfold
thickness-determiRing’ Hethod thtéoff%’agi%:égqrﬁgétﬁc? %%n'd the like ﬂ]e Jagéé\nese Journal of

Clinical Médicinet{Nippefy RifsShERVEE BT Supple S 153 ~386, _Og?is‘%ued By
Nippon Rinsho Kd&:): 301As fisedcherein tthiazotidireé aior@esmpothdsthaving! 2°PPARy
agonist activity" inglude, foexampte.» froglitazens; iaglitazoney resiglitazonesandion™

roboglitazone etc,, and troglitazone was first put into, clinical use. 35 Cells.as usedsin the
present invention‘include & non-small cell lung cancer cell line, an adipose.cell. and a cerebral
g 588 L

nerve-derived ceft MBGttheysard foERMitin < 32"4R8 arl} célls ghsatuexprésg PPARY can be

used. 15 calcuiated from body weight (kg) + height (m) + height
| (m), and is expressed in units of Kg/m*. Thus, the effect
of such a suppression of body weight gain or an
enhancement of body weight gain can also be expressed
using BMI as an index. Also, the body fat percentage 1is

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

25 near infrared spectroscopic method, the skinfold
thickness-determining method, the imaging method and the
like (The Japanese Journal of Clinical Medicine (Nippen
Rinsho) Vol. 61, Supplement &, pp. 357-396, 2003, issued
by Nippon Rinsho K.K.).

30 As used herein "thiazolidine dione compounds having
a P?ARY agonist activity" include, for example,
troglitazone, piloglitazone, rosiglitazeone, and
roboglitazone etc., and troglitazone was first put intoe
clinical use.

35 Cells as used in the present invention include 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, for example, a method in which the gene of
which expression was 10 specifically induced is subLected to the subtraction method or the
DNA array analygiarid thé fike(Sata at “AI cORcbgene, Englafid 3602, Vol. 21, pp.
2171-2180). In order te seldct angehewenchding @ factosthat iscaxracellufarly secreted from
among the genes that.are.15 specifically induced by the: actjvation-ef PRARythesfucleotide

sequence of the gens,is analyzed antlcan,be. selecied depandina enjwhetherhe secretary

signal peptide is being encoded or nots. urthermore, as the method of s%lectin agene

involved ih food iAREIRS 2D EONtASI Ahdibr Bbdy WaiGhT Tontrol A6y thase 6eng§,l theré can
be mentioned immundlagicat tétection (illustrated in Working Example 3) or a histochemical
method (illustrated in Working Examples:4 and Q)wvith & dissue extrast atsing adbrain sample

containing the 25 %Qf%thal%musn%fra Qgrrp%réog ggn%qim%ldaggiq{%gngggdgX%ﬂipdg toa

polypeptide encoded by %gla)agne, and a method of confirming the expression in the

hypothalamus  u8ingstibhtas the i sitishybitizator Meth ot Hifistrated il Working Example
8) and th& RT-PGRamethiod: 1 30 Fordthesgerie thius dbtainddithat isindoRfetRfFicfott intake
control and/or bogy weight eopirel,the nuclagtide aseguence canibe analyzesktosidentify the

amino acid. sequence of g ancoded BRlpEpliss A Peptide.of A polypapiida eamprising the
amino acid sequence o {he 5 polypeptide obtained ora artial mino aqg sequence thereof
can be prepared B%in%rgeg‘énte‘ﬁcsg%&ﬁ efing®Riethod or 4 themital synthetic method. - 33 By
introducing the pelypeptidé thisobtaprereitgd from among the genes that are :

15 ~specifically induced by the activation of PPARy, the
nucleotide seguence 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 involved in food intake

20 control and/or body weight control among those genes,
there can be mentioned immunolcogical detecticn
(illustrated in Working Example 3) or a histochemical
method (illustrated in Working Examples 4 and 9) with a
+issue extract using a brain sample contalning 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 obtained that is involved in food
intake control and/or body weight centrel, the nucleotice
sequence can be analyzed to identify the amino acid
sequence of the encoded pelypeptide. A peptide or a
poclypeptide comprising the amino acid sequence of the

35 polypeptide obtained or a partial aminc acid sequence
thereof can be prepared using a genetic engineering

method or a chemical synthetic methed.



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 wejght, the polypeptide or the gene involved
in food intake control and/or body weight control can be selected from among the polypeptide
obtained or the gene encoding said polypeptide. In ano%h.ecf mg_a%hosd,O t%grilgt ogchng an
antibody that binds to th pblypg&istite tHus obtaived 6F an antisense dligonucleotide molecule
or a RNAi molecule:éapablecofisuppressitg e espréssion dfhiidere Shcotig Said”
polypeptide locally ar, systemicallyiptosa test-animnat; andthearby. examining:15 changes in the

amount of food inéak% é)%%%l%ﬂﬁlm -and/or body weight, the; pelypeptide-orthe.ggpe involved
in food intake contfo ar'ldl/or, ody weight control can be selﬁct d from. gmon}gﬂtt&e polypeptide
obtained ¢ the g&né &fcoding S4id3FEPepfide -6 <A %%ﬁ/pees?i%lesﬁalvmanah activity of
suppressing food:intdke amaior sappressirig boaly waRIht H&ins The Bre&et invdhtidhitelates
to a polypeptide ohtained bythe:abeve methosh said pelypepticiechavingran: cctivity bf:

suppressing food jatake and/or sunRressing:25 pody,weight gain:As sush-a peiwpeptide, there
can be mentioned a polypeptide encqoded b ,tge nes‘{atig Igoegcqleeof I%Qigg éhebfunction had not
been identified, aRB TEWEST fEE fEheRiRE titte by the Present inventors that sajd

polypeptite has the ahovectnetion. i héEordarde 30T the Bré<entiRveRi&T fvas found
that the nesfatin gene isiexpressedin the hypothalamuslofthe: biaintthat issarrtoleontrol

appetite (illustrated in Working Examples.4.8, 9:24.a5¢:-26); and that thepnesfatih or
polypeptide administered into an animal brain 35 causes.reduction in the amount of food intake
and the body weigfht of ThE animal lilldstrated %O\]/%Drﬁ?n 1gEéj(afrr%%lae%c,qé5 a%lg 25). |t was further

demonstrated that 5y- £33 alibpressing thé Fitcidi Bt frie AT Bolybeptias or 9

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 weight control can be
selected from among the polypeptide cbtained or the gene
encoding said polypeptide.

20 <A polypeptide having an activity of suppressing
food intake and/or suppressing body welght 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. 1In 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, 8, 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 demonstrated 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 polypeptigle, there can be mentioned those that
include amino acid sequences set forth in SEQ ID NOs: 3, 6 and 9. A precursor nesfatin
polypeptide containing a human signal peptide is shawn in 10 SEQ ID NO; 2. When the
precursor nesfatit pblypeptidé i§h3le?‘5\£§|%1glﬂyos%ctﬁéfgeci1 %Seggi%glngl %%Iﬁ%%zjiglc g’a%d, and
thus a human maturedivigsfatin polyise stide ahat Sulsstanhtially RasHn-acfGl? prodtces a form:
set forth in SEQ:HDLNQ:e3:eAs used:herein,thexresfatin-5i polypeptidesisisimply. catled '
nesfatin. Furthermore, the contigued jntensive, and.exdensive; study. gnihe-gasfatinpelypeptide
having said activity of supBressirjg fqgg intake and/or suppressing body weight gain led to the
inventionbf a pofypeptite witA™® hover20 structure having an activity of suppressing food
intake and/or suppresging odyrweigiftigdine ThesdistdveRPot ke Polypeptideé Wit a novel
structure was based-@mthe,ievestigatior-aavariotis:peptides desived feomuthecaesfatin
polypeptide consideting a.possibiity that the 25 ngsfatin polypsplidemay undergoieleavage by
proteolytic enzymes when they gretextracellugar}% Isﬂggreggd JAs a eregggeit was found that a
polypeptide comBFSiAYTE2 “4inG Atiis having a Sequence corrésponding to the amino acids
No. 25 t&3L06 of & neBfatin: pslypeplitie SetfoRRSSY FF SEGTHNE: % ﬁﬁg ARCRLVIE of

- suppressing food sintakesand/os suppsessingdbdyweigltrgdinpantdeucing sodiefat
percentage (illustrated: in,Working.Examale 12, Warking Examplesk3 and, Waiking Example
34), and that by inhibiting the_suppression of function o fatin- epli
enhancement in ﬁ%)cf Fn?aglgé“ ac;wyf)gl fduced i%t la\r%l"ré])%{ls,.fp é@%gg%% t%\ ]fégb?cf)(\egé{sgaiggpgo%peptide
was named nesfatinSEYSER 18 NG: 145:5THSGGh thié Fedfatin € 35° f)g

calcium-binding dermhgirs e DAA-bindibgply called nesfatin.

Furthermore, the continued intensive and extensive

?)}:plenptide has a

study on the nesfatin polypeptide having said activity oI
suppressing food intake and/or suppressing body weight
gain led to the inventiocn 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 novel structure was baged 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 secreted. 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 fcod
intake and/or suppressing body welght 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-l
35 polypeptide, enhancement in food intake can be induced in
animals. Based on the above, sald 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-I 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 rﬁen‘is cleaved by a proteolytic enzyme
etc., and there are many reports that a prohormone convertase (or proprotein convertase: 10
PC) is involved infthéativityS i e htinvan fditeRght hagfatrTBolypeptith set forthin SEQ ID
- NO: 2, the mouse precurset nesfatin polypeptide:set, fortheinsSEQ NG S andathe:rdt

precursor nesfatin, polypeptide.set. forth in 8. there:isia comman site-(see-Warking Example 15
10) that is likely to becleaved pg a sueRty e of the 1.prglporr{r)] ne coglvcgta(\:se lPCl/%(%C
3.4.21.93, Seidahf 8¢5l DNA G CIr Bidiogy USA, VoI~ 971980 pp. 415- 424} or PC2 (EC
3.4.21.94, Seidaheatsal |, DRAYaRICEIF BioloGy: USA, Vok'en1d90,3pp J4E5224)94nd a 20
possibility was demonstraiedihatnestatin: palypeptides: :setforthrintSEQEIR NQ@: 840 SEQ

ID NO: 15, respegtively.aie.excised, Alsacben.a pestalin(Mybhayipagnmuaton atdhe site
cleaved with prohormone convertase Was#éven to the gggyeqﬁricle of the rat brainmants

unexpected resulfiag oBtained that thE eHAECT of supbrassing food intake codld nof be noted

(Working Examplé 18, Fherforshie strjgestéd epdSsibmit it théhestatiii pof/peptide
is a functignal motecule invialved irfoad intake=comntral 30 and/for thodyweightithelcontrol in a
living body, and that,,in. arder for the, nestatin.pelypeptige tode funetional, theiprocess of

being processed by a protease such as prghorggggg cggy&%&ig é'%oeotrt%rgrlg}rp%thﬁg

foregoing, the fact Was ot kndwn at all* 35 that nesfatin/N functions as a hormone
precursor like profisdifi, ahdPistt wvaS ol for tRaHrBE e ™ the preS& it ikvehtibn after
the expression sité dar-h 36nnésfatirgNE FA andabemexpression (efgesfatin/NEFApTrLe

15 10} that is likely to be cleaved by a subtype o the
prohormone convertase, PCL/3 (EC 3.4.21.93, Seidahi et
al., DNA and Cell Biology, USA, Vol. 2, 1950, pp. 415~
424) or PC2 (EC 3.4.21.94, Seidah et al., DNA and Cell
Biology, USA, Vol. 9, 1880, 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 result 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 control in a living body, 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 hormone precursor liks
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 PC1/3
and PC2 despite the presence of sequences Arg- Arg or Lys-Arg that are recognition sites of
the prohormone convertase, it cannot be easily infe &dthat nesfatin-1 is excised from
nesfatin/NEFA and exhibits the activity of suppressing food intake and/or suppressing 10
body weight gainnFrdimthe foregoingdtiia presemanvention alS6 Setatey/ oiestatin-1
polypeptides set fosth in SELQ 1R «NOsi<13-15/ As:desaritted:aboven said:nesfatin-1he
polypeptides have an;agtivity. of suppressing foad intake A5.andfoy suppresaing hedy weight

gain. The amino acid sequence of mouse nesfatln-l(g_oly epggejs shovxﬁnoi_n SE%E'SD é\(ljo: 14.
A nesfatin polypeptid&havifig Suth §8Gtants" chA be obtained by cleaving the nesfatin
polypeptide set foithif SEQAMINGS:21 44vth-te proherATaiie eBnvertade so féifbweéd by
purification with agteghpigue,suelr asteyverse ephase:ghtamatography arby performing the step

of binding to andJelgasing from an antibady against themnesfatin:L jpolypentide desesibed
below. Furthermore, after continued intensive investiga@on .2? 5{1e stcgucturge,o.f the
ati gﬁg? exnipit

nesfatin-1 polypepfidé and the HEtivity bt suppressing food infake and/or suppressﬁlgt}})eody

weight gain, it waddéund thara nover peRipdtide® Comprisihg 30'antiho a&ias Faving a
sequence correspandingetocamine acids 24 to 53 of the nesfatin polypeptide set 30 forth in
SEQ ID NO: 14 exhibitsan,activity of..suppressingfooghiatake and/ersuppressing body weight
(G20 1D NG 41) 118 G8cion 3t the Hostat A0 bo optee Fokaies inat 36 when 2
polypeptide that c¥tdinsine art BEreepohififg: 18576t atifIMB0 R 5rESENT even after the
nesfatin polypeptide pptire hestatinlipolypeptidewras 37t physiclogically dieardfierEiycleaved
or digested, said 2nd/or suppressing body weight 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 prohocrmone convertase
20 followed by purification with a technigue such as reverse
phase chromatography or by performing the step of binding
tc and releasing from an antibody against the nesfatin-1
polypeptide described below.
Furthermore, after continued intensive investigation
25 on the sﬁructure of the nesfatin-1 polypeptide and the
activity of suppressing food intake and/or suppressing
vody weight gain, it was found that a novel polypeptide
comprising 30 amino acids having a seguence corresponding
to amine acids 24 to 53 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 (iliustrated 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
to nesfatin-1M30 is present even after the nesfatin

polypeptide or the nesfatin-1l polypeptide was



polypeptide retains an activity of suppressing food intake and/or suppressing body weight
gain. Furthermore, for the structure of nesfatin-1IM30 5 comprising 30 amino acids, the activity
of the site having an activity of suppressing food intake was investigated. The result indicated
that nesfatin-IM16 comprising 16 amino acids which'is a partial peptide of its peptide,
nesfatin-1M14 comprising 14 amino acids, and 10 nesfatin-1IM10OM comprising 10 amino acids
have an activity ©fi sappressing I60d dntaketadd/or slppressing Bodrweights gath (Working
Example 22). When the.sequences of nesfatin-drconprising 82 amines aeids setiforth in SEQ
ID NO: 13, SEQ ID%\la%%%%é){/%%%l%p]r%%thgg’%%%ﬁw@b’{ﬂeg %gihf@_mology with the amino

acid sequence of & fac aving an activity of controlling food intake {o seqﬁeﬁgges having a

high homology were folli" ARERER it Was imFossibIATo &R atd B these “nésfatin-1M30,
nesfatin-IM16, nesfatin-1Midard nesfatin 20101 0M havé & a&tiviff of Béppreéssing food
intake and/or suppressing.kodywveight gain based-on ihesconventianalk¢echizology. It was

also demonsirated, (131 fese JesfalincLM30, nesialin1416, nesfatindM1dand gesfatin-

1M1OM are active even if they are derived from mag:,tivg 25 human-derived ne%sfgéino
nesfatin-1. Thus, AHBPreE&RFinkanEBN1RISEETD the iastafin® 1%@%8&/&%% Set forth in
SEQ ID NOs: 3941s theptdsfatintEMispolyp¥ptide at forth1H SEQID-ND:%65,68 6F71, the
nesfatin-1M14 polypeptide.setforth roHEQ 4030 NO 266,169 of 725 drdhe nesfatiniMiQM
polypeptide set f(?fthsiﬂp EQ.ID NO:68.170,0r /3. As described ahove; nsaig ngsfalingM30
polypeptide, nesfatin-1M16 polé/é)e tide, fesggn-lMM polypeptide and nesfatin-IMIOM
polypeptide have®an ActiVif 6f §dppfessing f66d intake 35 and/or suppressing body weight
gain. Also, the amino aeltFSeglienee ©f Fiiffidn Pestatii-1M30 poRFeptide isSsHowA™*SEQ ID
NO: 39. Also, thezpdlypeptides coniprising®h 138Namidd aciE@egielte set forthiAESED ID

NO: 39, "?EQlD NO: 15 was analyzed on homolegy with the amino acid
sequence of a factor having an activity of 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-IM14 and nesfatin-

20 1M10M have an activity of suppressing food intake and/or
suppressing body weight gain based on the cenventional
technology. It was also demonstrated that these
nesfatin-1M30, nesfatin-1M16, nesfatin-IM14 and nesfatin-
iM10M are active even if they are derived from inactive

25 human-derived nesfatin c¢r nesfatin-1.

Thus, the present invention relates to the nesfatin-
1430 pclypeptide set forth in SEQ ID NOs: 3%9-41, the
nesfatin-1M16 polypeptide set forth in SEQ IB NO: 65, 68
or 71, the nesfatin-1M14 polypeptide set forth in SEQ ID

30 NO: 66, 69 or 72, or the nesfatin-1M10M polypeptide set
forth in SEQ ID NCO: 68, 70 or 73. As described above,
gaid nesfatin-1M30 peolypeptide, nesfatin-1M16
polypeptide, nesfatin-1M14 polypeptide and nesfatin-1M10OM
polypeptide have an activity of suppressing food intake

35 and/or suppressing body weight gain. Also, the amino
acid sequence of human nesfatin-IM30 polypeptide is shown

in SEQ ID NO: 39. Also, the 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-1M30 pjaéyp_eptide. 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 palypeptide and
that 10 contain aZseiqtierie-Cort88p6RAMG O el iﬁlﬁ)g%w}tﬁ r%cgag%g N’J((:ziebgindin
I(NUCBL) that has>a high chogialogyp with: NEF Afnektatin th s of e ahiiRéacid sequence

and the nucleotide.sequence of the.gene ard that pelangs e the same familgoit Wwaso:

investigated whether CB1:M30.which,is.a site.corresponding,ig.nesfatindi3e of
NUCBL1 exhibits g’]’simérl\lgétiﬁglﬂ he resul revealed that C{ggC.Bl-LI\{I%O alsa.has 6ivity of

a
suppressifg food'fhitakd aRB/crsugpredSing Body weidht oAt (Working Example 23). When
human, rat and meuse<20: nesfatinsswerecphspared, itwhsHolHa ctHe dftino 'deid °sédtience
has been highly econserved at the sitescorsespondingtosnesfatin-k of nesfativ andiNUCB1 of

each species, specificall Lat(jtjhg@ge gggggggngpgﬁ%e@eggti@M3thrg@§h§tfg{egoing, it is
inferred that 25 hﬂfcgﬁﬁ}ﬂli% comprising 16 amino aglds Cif NU B%NU%B%BMy comprising
14 amino acids aR8 NBBBIAMONM compridhy 10 Aminé cids bf NUCBT also have an activity

of suppressing food: irtake arcfarsoppressing Hor weht ydif shllany &' the nesfatin-IM!6
polypeptide, the nesfatin-IMi4 30-palypeptidedrd the:aesfatitIVOM:-pelypeptide. THs, the
fhe NUCEL 16 palipetie sat ot G20 NOL 107, 110 o 113, e NUCRI-Md.
poelypeptide set fo%ﬁgﬁ?gﬁ?) Tﬂ‘?\lé*?‘io%‘f P11 %? isl(eélc?%?rltﬁ% I\CI)LfJC]:tgdf IO!}II\%JC%?I&;r E/ié%ée set
forth in SEQ ID N®*2095112 &hﬂﬁ.agﬁidfﬁlﬁégl-I\ﬁ’éO‘“ﬁoﬁyﬁ@Eﬁ&élW&%l‘&/ﬁ%e
polypeptide, NUCBizMI4:polypeptideiand NUICB loo 39e MAONipaly peptics Bise haté>an
aCﬂWQ/Of&ﬂﬂﬂe%%ngUCBl 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 conserveqg at the site
corresponding to nesfatin-1 of nesfatin and NUCBl of each
gspecies, specifically at the site corresponding to
nesfatrin-1M30. From the foregoing, it is inferred that
25 NUCR1-M16 comprising 16 amino aclds of NUCBL, NUCB1~M14
comprising 14 amino acids and NUCB1-M10M comprising 10
amino acids of NUCB1 also have an activity of suppressing
food intake and/or suppressing body weight gain similarly
to the nesfatin-1M16 polypeptide, the nesfatin-1M14
30 polypeptide and the nesfatin-1M10M polypeptide.
Thus, the present inventicn relates to the NUCR1-M30
polypeptide set forth in SEQ ID NOs: 101-1.03, the NUCBI1-
M16 polypeptide set forth in SEQ ID RNO: 107, 110 or 113,
the NUCB1-M14 polypeptide set forth in SEQ ID NO: 108,
35 111 or 114, or the NUCB1-M10M polypeptide set forth in
SEQ ID NO: 109, 112 or 115. Said NUCB1-M30 polypeptide,
NUCB1-M16 polypeptide, NUCB1-M14 polypeptide and NUCB1-



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, 6%- 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 1.0 f(;fth irg]ﬁSEQ 1D NO& 13-15, 39-41, 65-73, 101-103 and
107-115 is prefefably 70t 6 greatsr and more préferabiy 809 or gréater. A Teprésentative
example-thereof? ircfudes the nesfatint L3O pBRHEPtide6fa fidhRimEi Arfihal. For
example, as a palypeptide thathas a 15 homology of 60% or greater with the amino acid

sequence of the humap nesfatin-1M30.pRlypeptide (SEQIDNQ: 39) and hatbasan activity
of suppressing food intake and/or su§ res;}ingtb d ei§ tgg%in there can b@nénggg_igged, but
not limited to, a motse Hesfatin IR0 20 Solypep ieeg(‘!'s ID'NG' 41)and aTat -

nesfatin-1M30 polysepstide: (SEESI T N0 £40): Armfont the polypéptides tomprisihgrarf amino
acid sequence that hasa-homalegy of at lesst6020tWwith amy<ofathexahinotacid Sequences set
forth in SEQ 1D NOs; 13:15,,25 39:41,165-72, 101:103 and,10Z:L15, dhe selection.of a
polypeptide having an actjﬂ%tg %f slgﬁpressgﬂnigatloqadh(iantaa}%(;eL n%n%/g{ gtzfpgrese%igg bsoeq!y weight gain
may be perform B?‘ intro ucir?dﬂsa%gﬁoly eptide or a nucleic aci molecule encoding said
polypeptifle localfy b Bysteniieally htdes 30 tedt anintal {and thed Selddtg -4 pdjPeptide that
suppresses the amount of foodbintdke antjor’the body rweight of saidanimal.dhcanalternative
method, the selegfion,may.he performed. by intreducing.an antibedy" against said polypeptide

or an antisense oﬁiggfuu(g(la%otjcqquBS mglecurlle_ Qé(ﬂg?clj?él}lal iyngggkgg%eéttch_t %a_r}lngg%%the

: ; o
expression of a gene encoding sald Ffoj”cf—ilyﬁeptl %]y or s%{'s‘temlcallﬁlnto a test animal, and

then selecting a *B0™polypeptile thal'Sufprésset M dmount OF [dod intike 2

15 homology of €0% 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 polypeptide (SEQ ID NC: 41) and a rat nesfatin-1M30
polypeptide (SEQ ID NO: 40).

Among the polypeptides comprising an amino acid
seguence that has a homology of at least 60% with any of
the amino acid seguences 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 food intake
and/or suppressing body weight gain may be performed by
introducing saild polypeptide or a nucleic acid molecule
encoding said polypeptide locally or systemically into a

30 test animal, and then sslecting a polypeptide that
suppresses the amount of food intake and/or the body
weight of saild animal. 1In an alternative method, the
selecticn may be performed by introducing an antibody
against said polypeptide or an antisense oligonuclectide

35 molecule or a RNALI molecule that can suppress the
expression of a gene encoding said 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-1M16, altered nesfatin 5 1M14, altered nesfatin-1M10M,
altered NUCB1-M30, altered NUCB1-M16, altered NUCB1-M!4 and altered NUCB1-M10OM.
Furthermore, the present invention also relates to a polypeptlde that comprises an amino acid
sequence in which some of the amino acids have been deleted, inserted .10 or ?lubstltuted in

any of the aminoragidRsEustces Sét ORFMESERS 1D N0&™ 1 3215 939 %30%51?3 01-103 and
107-115 and thathagan activityeofsuppressing f@@ddlrﬁ@l@ahd/orss{?ﬁpr@ssmg body weight
gain. Such a polypeptide:canbe obtainad-by replacing onereemore k5 amind acid residues

with amino acids that are ch ally .or_structyralk il salg a&r@ugaagkg@fl&ag,ammo
acid sequence sef fso%fh{ln fc?ryggém J[% £ g%%éi%s%i% i q 03

10
107-115. Spemﬁé%%bo&l%@rﬁ%%f‘"tﬁé%ﬂlt&ff’&ﬁim AihE dSLEﬁat ate bo & e%%glly or
structurally similaryi:e1 thi substitutiond of Bighly'tohserded Bminecadids Bard'wefi-known to a
person skilled in the artggg@%QI@, cheaigally of cstruetnally;glycine (Glypissimitarto

proline (Pro) alanlnle Ala)fand %llgt (;V%!Qm %Légngn(Lgmll%sg@@{ %@&(&Mgugme (le),

glutamic acid (Gﬁ:,)l imilar to glutamine’(GlIn), as artlc acn;ibl sp) iS S|m|I r to asgfr%glne
(Asn) , cysteine (Ez;]sﬁhséﬁﬁﬁ"a ﬂf?@oﬁfﬁ]ef“(Tﬁ?)l & Smilarto senne?gerfa la, and
lysine (Liys) is similasth atginirie(Arg). Furthes, éé%@@&@ﬁwét%é%%@t?@&“&%%@@ﬁ skilled in

the art can easily refex t9.a aaing acidhmatrix-methad,whichs sepresentd #i Whatrektent can be

made substiution f &) afing.acid.s g.maltix .such as PAM ilhus MelegularBiology and
Evolution) (USA), 1985, Vol.2, pp.434-447), 35 BlbO§UM Hg[}lkoff et al., gr%q;le%dlngs of the

National Acadenmy*bf &% é’Wéﬂe/s f the"Bhit dl§t%\teso¥Ameﬁca) {USK) 1892, Vol.89
pp.10915-10919 rarid easity ¢4 1 30bBHILE &h- ﬁﬁﬂneﬁac*fﬁpééﬁgragnﬁﬁ%e%h%ff fis

15 amino acid residues with amino acids that are chemically
or structurally similar to said amino acids in an amino
acid seguence set forth in, for example, 3EQ 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 gimiiar, i.e. the substitution
of highly conserved amino acids, are well known to a
person skilled in the art. For example, chemically or
structurally, glycine (Gly) is similar to proline (Proj,
alanine (Ala) and valine (Val), leucine (Leu) is similax

25 to isoleucine (Ile), glutamic acid (Glu) is similaxr to
glutamine (Glnj, 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, Moleculax
Biology and Evolution) (Ush), 1985, Vol.2, po.434-447),

35 RLOSUM (Henikoff et al., Proceedings of the National
Academy of Sciences of the United States of America)
(USA) 1992, Vol.89, pp.10915-10819, 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 food intake and/or suppressing body
weight gain can be performed in a manner 10 similar tq that,descfﬂrib,eqqigl théa s%léaction of the
above modified ABSRT" WetefibelBin! Sugh A polyPaptite’is” also referred to as altered

nesfatin-1M30. Ferthermore, the present invention also relates to a polypeptide that
comprises an amino acid sgquengce having L5 adremotegy obapleast 60% with.any of the

amino acid sequences set forth.in SEQ,ID NOs: 3. 6.:and 9 oL afy. amipoacid-seauanee in
which some of theamino acids have been deleted, inserted or sub%tgu;%% in any of thedamino

acid sequénces S8t f6itRdn SEGTD ROS3 B AR 9 "aRd 20 thalt has ar Activity of suppressing
food intake and/osesuppressirgbody weight gaiie. SimiéHy to-the! abové- fhentiotied altered
products, said polypeptide is-alsacreferred tonas amialtereshnesfatinpSaicbalteted nesfatin,

similarly to the a%oavs-gnneng@@%GQi%'#ﬁrgﬁ 25 nesfatin1M30 stc.; prefesahlyhas a homology of
70% or greater and more preferably 80%, or greater withﬂthe amig a%ig | sequence set 4Iorth in
SEQ ID NOs: 3, @W@?%%Sd%cﬁ%?e%‘"aﬁ%g?i‘t W4s deRiohstrated by the present invention that
for a nestatin polypeptide t:bet 86 fudeticraidtte Step bFits DEiRG Procédsdd By X prétease
contained in the living body suchras prohotmenentenvertase isrimpprtarhdearithatipurpose,

said altered nesfatig preferably.is 4 polypeptide that.preduces in the living body nesfatin-|,
nesfatin-1M30, nesfatin-1M16, 35 nesfatin-1M14, nesfatin-1M10M, NUCB1-M30, NUCB1-M16,
NUCB1-M14, or NUCBIEMﬁb}Rﬁfg%%?ypétp ide’ ggrsn%?’?siﬁgn \é%%amrﬁoaa%lg sxe%%en%e set forth in
SEQ ID NOs: 13-25} 89e42 1 65 73° 10103 Dratd ATES, A aftEreg Prodtey ~1o

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

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

Z5 nesfatin-1M30 etc., preferably has a homology of 70% ox
greater and more preferably 80% or greater with the amino
acid sequence set forth in SEQ ID NCs: 3, & or 5.

As described above, it 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, said altered
nesfatin preferably is a polypeptide that produces in the
1iving body nesfatin-l, nesfatin-1M30, nesfatin-1Mle6,

35 nesfatin-1M14, nesfatin-1M10M, NUCBI1-M30, NUCB1-MLg,
NUCB1-M14, or NUCB1-M10M {(a polypeptide 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 exa_lmépge 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 of PG8) (e EASERIdrhal, 216, Jol2™ 72 Ly 2008) °AE96ng as the
protease produces Jiesfatin-1 etc. dnibeperipheryor thedlerstriclel Gfthed brafit ahétype of the
protease is not spegifically. Jimited.. 15, For;similar reasans«the-pesitian-ofdhe-reepgnition site
for said cleaving enzyme is not specifically . limited. However, based perimental
results on mousé- R)'T’e%llr?gs,l‘eafrtli?‘l}ffen(gély Atin3 hedtatins g%d%%?éé]%%r?g/g )?V\? Illr%]ing

Example 10), altéredinestatifiys 20°6reTeérably estaBisist 8886 contalt at féastone
recognition site foka cleaving enzymecontainedrin:thenvingrbody: feBetiPesi® #96 Ghiino acids
82 and 83 (a recognifion site for-proharmene convertase thatpraducesomestatin<d) of SEQ ID
NO: 3, 6 or 9 and between the amino 25 acids.163 (a I regQgnition.sife
prohormone con\‘f&?atsee)coafrs%é SRGT37E o7 6, |%Q%%E% aj"ngi%\qo}%ciggsgeaz&%e Fedon
corresponding todfie iino &6dr nEtiidrs 85-162°GFSED IS NOPER 6%t 9. R that it does not
affect the @ctivity of 1he resultingspolypéptide P30 AlsBhtheF&6RfrnIation of whethér safd altered
product have an astivity of suppressing.food infake and/osssippsessingdsody: weight gain
including an activitg (31; being, cle gedia}lnqggcggg@gﬁec;\}%egg vivo capig-made, . asfps the
selection of the above-mentioned altered 35 nesfatin-1M30 etc., by introq}xcing faid
polypeptide or a Atfete abitEniciBulkierdSdiRgEaid Bolypeptide [ocally or systemically into a
test animal, and thémisetecting a 43 polypeptide that suppresses the amount of food intake

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-1, nesfatin-2, nesfatin-3 and
nesfatin-2/3 (Working Example 10), altered nesfatin 1is

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 prohormone convertase that produces
nesfatin-1) of SEQ ID NO: 3, 6 or 9 and between the amino

25 acids 163 and 164 (another recognition site for
prohormone convertase) of SEQ ID NO: 3, 6 or 9, i.e. in
an amino acid segquence corresponding to the amino acid
numbers 82-162 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 food intaks
and/or suppressing body weight gain including an activity
of being cleaved and becoming active in vivo can be made,
zs for the selection of the above-mentioned altered

35 nesfatin-1M30 etc., by introducing said polypeptide or a
nucleic acid melecule 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 RNAI molecule that can suppress the expression of a gene
encoding said polypeptide locally or systemically into a test animal, and then selecting a
polypeptide that suppresses the amount of food intake and/or the body we égghft of said 10

animal. The nesBEiRFSYBEpadE "AEsRtinPT PoRfTeftide, " ARSI IM3E hestafincimie,
nesfatin-IMI4, nesfatife AN 16M; Y GBLE-M30, M UGB E-M167NUCBIRMIZ, 6ANUTBI-MIOM of

the present invenfian,igclude {nase inwhish ai jeas ne-15-amin soihbasdsemaddsd to the
N terminal orCteer r}aal thereof. Sl%Ch negfatl g Q@P&'Qeé nCWd%@O;&IQeWhICh a
t

methionine residtié, an ac\étylgresﬁue ora pyr amic acid residue or the like has been

added to 5the N tekhiival T REaRm & as &fcé sBtforti i 96"SRJ 1B NG?3, SEQ ID
NO: 6 or SEQ IDsNf9: and-thosein- svhicha sifitablectay sequerics (typically a histidine tag
or a FLAG tag) %1%@@@@%@&@&@ termingl exthe-C iterminal. Nesfatin polypeptides etc.

having such constructjon have an %dvantagfp OLI'E% éggx&@mpg@@ggngwgle&gsmg a metal

chelate carrier offan |bo§y /flso errnesfatin’has been rocessedl the living gody by
prohormone condBItase, iPfs fotight” Aifdly pastide nfrk\/?hi%‘?ld%e‘“l% |t|on site

prohormghe conwertase has been added to the C terminal of nesfatin- 1 is produced, 30 and
such a polypeptide is alse-encempasseddiythespresentninvention- Also,lthe-pestatin

oSt AMIOM, KB N0, NOCHL M NUCEL- LS. o 35 NUCHL MO ot N
nesfatin - or the present
invention mcludelt'ﬂit)ggI in Wﬂ% He %’as?%%%la :itnég aAcid T resﬂgg has b%ﬁlejrél\é mlg)%#é\é y a

compound or a peptider Stiehta hesfatin: polypeplides A2 %peiudes! A Aditort 6 fire Y&fuence
set forthiig SEQ Hhino acid has been added to the N terminal or C terminal

thereof. Such nesfatin polypeptides include those in
which a methionine 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 WO: 6 or SEQ ID NO: 8, and those in

' which a suitable tag seqguence (typically a histidine tag

or a FLAG tag) has been added to the N terminal or the C
rerminal. 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
been added to the C terminal of nesfatin-1 is produced,

30 and such a polypeptide is also encompassed by the present
invention.

Also, the nesfatin polypeptide, the nesfatin-l
polypeptide, nesfatin-1M30, nesfatin-1M16, nesfatin-1Ml4,
ﬁesfatin—lMlOM, NUCRBL-M30, NUGCB1-Mle, NUCB1-M14, or

35 NUCB1-M10M of the present invention include those in
which at least one amino acid residue has been modified

by a compound or a peptide. Such a nesfatin wolypeptide



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 example, one in which the amino acid
sequence of an Aequorea-derived fluorescence protein or a secretary alkaline phosphatase
10 has been addéd ¢sotatiedifusish pFatein)t The fresemiee” of théde firsion dBtéﬂgpc% be
easily detected; fan example; byrdetermining fiaarestence iftensity forat fusionprotein with
an Aequorea-derived fluqrescence. protein, ary determining. the.intensity. ebeolor ik, a

development, emission or fluprescer][}lq(% resulting from.the reaction with said enzyme and its
substrate for a fuSioR" prSteftt With & Seérétary alkaline phbsphatase. For such a nesfatin

polypeptide, an effeepsn 668 infkescaRFS| ahd/orBody WEiRt E6HtEFcani bETeHtiied by 20
investigating the aetivity. by rimethgd gleseribedrini Werking Exaniple® etc STt ppesent
invention relagez ﬁpcgcp%@{@%gl&ﬁ! compositionstor suppressingfoed iewaangmrch f
suppressing body weight gain, said composition comprising 25 as an active ingredient any o
thep ﬁesfatir? polygtéb?iagaéf‘l?ﬁ% Aes atiﬁ?lcﬁ%%gpﬁ el ﬁe%ﬁ#ﬁfﬁ%ﬁ?ﬁ% a%ﬁw-ll\?ll& , Y
nesfatin-1Mid, ne&fatirc ERIOM ENDICE E-M307 NUCBLIMLB NUEBL-ME4PEPRIUEBAZM10M,
or altered productssthereef: (hereinafter refeireebitof coliectively as 'the nesfatinr3e wolypeptide
etc.”), or a peptidg comprising.s0ime of theamine acid seguences of said sasfatiy polypeptide

etc. The pentide comprisita some of e aminoAgld sequsnce af,ealdaesfatig.palypeptide
refers to a peptide in WHICH s me o tf‘ne amino acid sequence of said pol egtlde has 35 been
deleted within the'@aeAt oPF&taitifg the activit) SGr8uppressing fsod %r%ggg Andior
suppressing bodypweight ngainr 45y <% pharmateatichEcompesiibhvfo? tremtirfor
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 food intake control
and/or body weight control can be identified by
20 investigating the activity by a method described in
WOorking Example 6 etc. '

The present invention relates to a pharmaceutical
composition for suppressing food intake and/oxr
suppressing body weight gain, said composition comprising

25 as an active ingredient any of the nesfatin polypeptide,
the nesfatin-1 polypeptide, nesfatin-1M30, nesfatin-1M16,
nesfatin-1M14, nesfatin-1M10M, NUCB1-M3(, NUCBl-MIeé,
NUCB1-M14, or NUCB1-M10M, or altered products thereof
(hereinafter referred to collectively as "the nesfatin

30 polypeptide etc."), or a peptide comprising some of the
amino acid sequences of saild 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 said 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 composition
comprising, as an active ingredient, any of the abové nesfatin polypeptide etc., or a peptide
comprising some of the amino acid sequence 10 of said polypeptide. A pharmacological effect
of the nesfatin polypepﬁﬁepét%'%?‘fﬁétp]@%énfﬁ%?ﬁh%i%rﬁéﬁﬁngﬁ%‘?é_‘&%% thé results of the
administaration efresfatin polypeptide to therthitdl vénteicieof te farbralm (ASTking:
Examples 6 15 ang25),4headministaration of hieséatin-1 polypeptide into the third ventricle of

the rat brain (Working Examples 12, 13, 27 and,34), the administaration,of nesfatin-1
polypeptide into the abdominal cavity or the subcutaneous of mouse (Working Examples 18
and 19), the 20 ddifiinrstaFafioh b hebRART-1M3E polypeistitie ttrie “Abddimal Cavity of
mouse (WorkingExarhplen2e) o dpliardacologicalaffediin pathdlagicalahodéFanimals is
illustrated by the adsainistaration; of peskatin-1. polypeptide; toythe=thiechventricte of the brain in a

25 model animal jdicaling Jeptin resistancs, i.8,, zucket La/fe) 12t (Watking Exavmple 17), and
a pharmacologicafl%ﬁ%ct on pathology of leptin resistance, which is a soi§ %%bulgrq&n human
inta

adiposis, is illustfed. EGRAEFSt S8 BHarmAcbISGIRaIIS iludtratsd that 156 emay be 30
controllédthroughftheahéchanigmwlifferent from melanocortine system, which is a known
factor related to the contreheffeed intgke aby 4he edministanatior sexpeniment i Agauteyellow

mouse (Working Example 18), By tbe jlustrated.facts itis:demonstiated that 35nesfatin
popept o, ey e Lecd ag e Al cellal comppstion o el 0 prenyio 2

the third ventricle of the rat brain (Working Examples ©

15 | and 25), the administaration of nesfatin-1 polypeptide
into the third ventricle of the rat brain (Working
Examples 12, 13, 27 and 34}, the administaration of
nesfatin-1 pelypeptide into the abdominal cavity or the
subcutaneous of mouse (Working Examples 18 and 18}, the

20 acdministaration of nesfatin-1M30 polypeptide to the
abdominal cavity of mouse (Working Example 20}. A
pharmacological effect in pathological model 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, 1.e., Zucker
(fa/fa) rat (Working Example 17), and a pharmacological
effect on pathology of leptin resistance, which is also a
preblem in human adiposis, i1s illustrated. Further, it
is pharmacologically illustrated that food intzke may be

3¢ controlled through the mechanism different from
melanocortine system, which is a known factor related to
the control of food intake, by the administaration
experiment in Agouti yellow mouse (Working Example 18}.
By the illustrated facts, it is demonstrated that

35 nesfatin polypeptide etc. may be used 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, sle_epQ%p[]ea syndrome, orthopedic diseases,
menstrual disorders and malignant tumors. Obesity includes adiposis, a pathological condition
that requires body weight reduction when a health problem 10 associated with obesity is
complicated or it®*¢6mphcation is clinically predicted. Orthopedic diseases include
osteoarthritis due to oveiveeight, dartoert disorders: (spordyesisidefdrivains).clowBaekqyain
(aclrute low baﬁ%@é&@zﬁ%é@ ﬁ@'ig%fﬁgqmpr%@(zkuﬁi@,brﬁ@ﬁt &@a@tﬁ%ﬂ@}’, @tﬁbﬂ&@gncer,
colon cancer, kidney.cancer, ageal cancer, pancreatic cancer, liver.cancer an
gallbladder cancéirl. %?1%’6 alfrhe]egge?lﬁﬂ?él cngrﬁﬁggﬁfc%llgp the We%%n% i%(\h/%%l{%i%ﬁ may contain any
pharmacéutically atceptables2bPaddifivéd. Folftilatichisidsing Prigmisceutiif aédeptable
additives may bewprepated byiamethed deseribedrin® Reynimgtor:, The'Seience and Practice
of Pharmacy, 20t edifion, Unjversity,@fthe: Sciences inn Philadelphias Williams: & Wilkins,
issued on Decem&gr lSﬁ 25i%0%u';jI ang igioscgalgl«esforg] 8.£ such g% armagceuticgl . compasition is
presented as a quw%lsplreﬁareg y 8hsso wﬁg, suspending or emulsifying them in an aqueous
or oleaginous solEfi6H > SEEh¥EVents Edd ifclude o 8Rample, Gidliliéd Hrdter; Physiological
saline ettofor 30 injectica Bscanv agheousdigid iand imadditior: drposhiéregulatory agent (for
example, D-glucasg,D-seitaln D-mannital: antsodiua ehlofide) e suitakiecsolubilizing

agent such as alcohols (for example. ethanal) Ralyalcohols, for example. propylene giyeol,
and 35 polyethylene g@/co , honionic surfactants (for example, onlysolgbate, 80,
polyoxyethylenatéd HyarGgenaaesior Gif so5 aRathe dike ﬁh%y b€ GiSeld® Ao, 48 five
solvents, - 47 anloleaginouscsolotion fray belaSedaand saft ofestfinéus nctude breast

i5 cancer, uterine cancer, colon cancer, kidney cancer,
esophageal cancer, pancreatic cancer, liver cancer and
gallbladder cancer.

The pharmaceutical composition of the present

invention may contain any pharmaceutically acceptable

20 additives. Formulations 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 153,

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

30 injection as an aqueous liguid, and in addition, an
osmoregulatory agent (for example, D-glucose, D-sorbitol,
D-mannitol, and scdium chloride), a suitable solubilizing
agent such as alcchols (for example, ethanol),
polyalcochols (for example, propylene glycol, and

35 polyethylene glycol), nonionic surfactants (for example,
polysorbate 80, polyoxyethylenated hydrogenated castor
o0il 50) and the like may be used. Alsc, as the solvents,



solution includes sesame oil, soybean oil etc. and, as the solubilizing agent, benzyi 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 agitl, BhtPSaits tHeraof): cotordify ?%%dhsﬁéicoﬁﬁér ERistoph§i Spiatdtene,
Red No.2, and Biue Mok by presénvétivese(such as ascerhicwswrid,c ekrythorbiczacid, and salts
thereof), antiseptics{syeh as; paraoxyhenzeateesteyr: phenck beazethoniym ghioridg and 15

benzalkonium chioride)  Iickenats (such as, fydroxypropyl cellyiasecarboxymetivl .
cellulose, and salfs fhereo , stabilizers (such as human'serum albumin, mannitol and

sorbitol), and corfigéntaS(stieR s AiertABFARA GtrGs AAGrantess. ARGthetdo8HgE form of
pharmaceutical 20scorhpesitiphs {ir:erder-tot drify the @xpregsion Wit the sdbove selveral

"pharmaceutical coyppesitippschingudes, soliektorms such as-qpowderss fablets<granules,
capsules, pils, syppositaries, anud lozanges I case.of said, fapsdatare adyiistered

in the form of ora preparations, additives used include excipients (such as crystalline

cellulose, lactose™ il EteR): THbAGEEE {§G¢h asthagheditim Siearaid Ghd talg)y Bihders
(such aslRydroxypropyl celliidse Hiydroxypropylimethiyl eetlufosee and Aracrsgohs
disintegrants (such;as.starch.ang,30 carboxypsthyl celllose calcium)e anddhe, likg,Also, as

needed, there can pe u%ed ?ptiseptics )(,%%%q as be Sz]}ghalgts)hgls,) {%\Rrgguat%g I, methyl
paraoxybenzoate and. rc?p’y papa%?%enzoa‘fe)s, antioxidants, colorants, sweeteners and the
like. Furthermore S&HGtHeF #6f d6' inAbted 85 phahmagelticaPcomposititTis fof Hpplitation
to mucosa, and fos this feim of Jermulations, ipiorder to Impartadsoptivihie musosadnd

retentivity sthere garnbe r 148, containedradditivesisuch-as tackifierss tagkiness o xypropyl
cellulose, carboxymethyl celiulose, and salts thereof),
stabilizers (such as human serum albumin, mannitol and

gorbitel), and corrigents {such as menthol and citrus

flagrances}. Another dosage form of pharmaceutical
20 compositions (in order to unify the expression with the
above several "pharmaceutical compositions") includes

solid forms such as powders, tabklets, granules, capsules,
pills, suppositories, and lozenges. In the case of solid
forms that are administered in the form of oral

25 preparations, additives used include excipients (such as
crystalline cellulose, lactose and starch), lubricants
{guch as magnesium stearate and talc), binders (such as
hydroxypropyl celluleose, hydroxypropyl methyl cellulcse
and macrocgol), disintegrants (such as. starch and

30 carboxymethyl cellulose calcium), and the like. Also, as
needed, there can be used antiseptics (such as benzyl
alcohol, chlorcbutancl, methyl parsoxybenzoate and propyl
paraoxybenzoate), antioxidants, colorants, sweeteners and
the like. Furthermore, another form alsc includes

35 pharmaceutical compositions for application to mucosa,
and for this form of formulations, in crder to impart

adsoptivity to mucosa and retentivity, there can be



enhancers, thickner, thickening agent (such as mucin, agar, gelatin, pectin, carrageenan,
sodium alginate, locust bean gum, xanthan gum, tragacanth gum, gum arabic, 5 chitosan,
pullulan, waxy starch, sucralfate, cellulose and its derivatives (such as hydroxypropyl methyl
cellulose, polyglycerin fatty acid esters, acrylic- (m"etﬁ?aé‘rylic alkyl copolymers or salts thereof,
and polyglycerin fatty acid esters). However, dosage forms 10 of pharmaceutical compositions
and solvents andadditives: dookl deliveredstorthe Bvingddodit ares not fimlited:tosthe  above, and

can be selected, asappropHate; :by-a-personn skilled:indhe @tk Farstherpugpase-ahameliorating
disease c:onditionsg 15 the j?bgl)yg phaerg”tl:a}"%gut'&caq_l f%@%%%ﬂ?n £anhe aadlrg'%%tgge’zd orally or

ar, =1
parenterally. In the case of ora adenlstratlon, dosage forms such as granules, powders,

tablets, capsulesHGuias, Sis?BiulSg 6 Udpensiotie &HY BIikird cafl Be 8&fettéd. In
the case df 20 paréenterakadministrafien, itwarvbe teaisnasal agehts tanddiguidd ose
suspensions, solid fgrmulationsican be- selected. @iheragents-incthe: forex af;parenteral

administration, it can Pueli n stQ? 1;{'95%%31@@&1@[1% aap@k, injections §g£esgteggp§yit&q hypodermic

injections, 25 intravenous injections, drip injectigns, intramuscular injections, intraventricular
injections, or intraPERtoIfeat iHjeEtibns Ghd T IKE Gher “foimiiatons 16P Gse 1 parenteral
administration ingtaitley forcexdample: ttahsmiéosalgreparatibng otler 30ahaasuppasitories,
sublinguaktablets; tramsdennat preparations aasal preparations, and the like a fdirtherssore,.

intravascular local administrafion.can be performed, Jnigmbodimentswhers they age involved

in or applied to stents or anti-lntrav?cularllocal %mbolism 35 agen;cs. T%e dosage ofnthe
above pharmaceL‘i‘l}ijcﬁja‘f%bnﬁé?éjsiﬁﬁ‘ﬁl ay Vary dépending S e age. Sex; Bodyweight of the -
49 patient, conditién thetapéufic:effegt -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, soliad formulations can be
selected. Other agents in the form of parenteral
administration, it can be in the form of injections, and
injtections selected may be hypodermic injections,

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

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

35 agents.

The dosage of the above pharmaceutical composition

may vary depending on the age, sex, body weilght 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 destribed above may sometimes be
sufficient, or at other times a dosage greater than the above may be required. 10 Also, gene
encoding the nesfatin polypeptiddi 6t aiesfain E polpeptirfe’ Aty bé tisedifémbodiments of
gene therapy. Saidgeng fherepy: fenexampledcan attair thetherageutic éffect by introducing

said gene into the living body, Techniques farintroducing a.gene encoding 45 pratein that
provides therapeutl(cfI effect and allowing jt to be expressed in order to treat.a is_e%g% is known
(Kaneda, Folia PRAfmACSIdyiEa I8p0RIca; 2001, Vol 117, “pp. 269-506). Furthermore, by
administefing a transfermantircthel 20 fofHiEwhich algere eBRtainig & MRsfai¥ Holypeptide
or anesfatin-1 polypeptide has hgen introduceshandiyaty expresses saigopotypeptite, s

preferably by ad'@%@l%‘?ﬂ%&% transformant that.employs,aihest transplantablednto.anspecies
into which the gene Is to be introduced, 25 treatr?ggg\ivitgghe r}egfgtigﬁoé@%p%%es or nesfatin-1
polypeptide prod&GE&d by éaid tralEfofmant Ganbe ‘performed. <A hucleic acid molecule
encoding a polypéptides havingtaT activity DFsupEssihgTobdl intke-afdor 30 suppressing
body weight gain> The presentdaventonr aisosetates te afucleiccadidrmpléedelecencoding any
of the above nes@éigfgquge@tig% l@tlge;@@;ﬁ@ pycleic agicbaoleculg:encoging ¢he ahave
nesfatin polypeptide, there can be dmeé]tign&de% anucleiQOBIS ggz{idmmﬂleec@grgsgtq AD.NQ: 1)
comprising the nddi&6Hide *sediierice’ 6 & gene entoding the humar precursor nesfatin
polypeptide, a nutlsié Rt icle QIESSESDY D R4 36 2 Siplishiy the Ruicledtide sequence

of a gene encoding theg body. Technigues 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, 2001, Vel. 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
rransformant that employs a host transplantable into a
species into which the gene is to be introduced,

25 treatment with the nesfatin polypeptide or nesfatin-l
polypeptide produced by sald transformant can be
performed.

<A nucleic acid melecule encoding a polypeptide
having an activity of suppressing food intake and/or

30 suppressing body weight gain>

The present invention also relates to a nuclelc 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 acid molecule (SEQ ID NO: 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 peptitfé portion has been removed, a nucleic
acid molecule (SEQ ID NO: 11) comprising the nucleotide sequence of a gene 10 encoding
the mouse matursshinesfatingpalypeptidé catndeleie aeithmoledule (SEQ IENNGETR) Eofprising
the nucleotide sgguence, of a gene encoding the fat matured: nesfatin polypeptide, and the
like. As nucleic acid, molecul ing the above 15 nesfatin- lypeptides, there can be
mentioned a nucTeO%egﬁgemgﬁeES%]lceP%jS% ) II?))Nf)?Pi%sleSrql(fé%iﬁg} #g%%?ngagr% gr?eés:fatin-l
polypeptide, a nutiie HETE nidleB e [SES! Y INEE 19\ eriédding $hE THiotsE Hestatif-1
polypeptide, a nueleigagidime)ecule(SEQID=NGI 20)lemcoding 168 rab 28tesfatin-1
po:ypeptige, a";]dég%ﬂkgbs%&@%i%?@@@@%%|%§C<Faﬁ't@zﬁi@|mgiaﬂzeaa@@M@ eesfam@m:’ao i
polypeptides, there can be mentioned a_nucleic acid molecy, EQ.I : oding the
human nesfatin-TWSglyrb%% i%ote,l% L?(?Igf)ceggiﬂ r%o%cu%lgg(g%% 2%%%%%%;%809 g the
mouse nesfatin-IRBORERPEPAIRE A nGRIE &tid AdIBEUR(SESID N@:efébleenéogégt e rat
nesfatin-1M30 polypeptide, cang the fikg. ABnucleiceadid daokeeties encodiny e
nesfatin{lM16 pglypeptidesttherecanbespentianed=r aucleigatigh3pmatecule (SEQ ID NO:

74) encoding the N man nesfain 4416 alypeplides aviiclels, acidpolacule (SRQ 1D NO: 80)
encoding the mouse nes?a_tln-IlM16 polypeptide, a nucleic acid mo_L cule§§E%éD NO: 77)
encoding the rat RESTAtiAt M3 6555 FBPHdE " afd TRE Tike" 35°AS %u:ile@ic "acid molecules
encoding the nesfatin-aMI4 polypeptidés, there caitbe Hiéntioned a nucleic acid molecule

(SEQ ID NO: 75) encoding the-humanm aesfatini-a M4 s 54n polyipeptide; sehuekeic acid
m0|eCU|e:LgSEQ I%Q‘s@a@l}wl polypeptides, there can be mentioned a nucleic
acid molecule (SEQ ID NC: 18) encoding the human
nesfatin-1 polypeptide, a nucleic acid molecule (3EQ ID
NO: 19) encoding the mouse nesfatin-1 polypeptide, a
nucieic 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 NO: 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 (SEDQ ID NO: 45) encoding the rat
nesfatin-1M30 polypeptide, and the like.

As pucleic acid molecules encoding the nesfatin-1M16
polypeptides, there can be mentioned a nucleic acid

30 molecule (SEQ ID NO: 74) encoding the human nesfatin-1M16
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 As nucleic acid mclecules encoding the nesfatin-1M14
polypeptides, there can be mentioned 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-IM10M polypeptides, there can be mentioned a nucleic acid
molecule (SEQ ID NO: 76) encoding the human RAesfatin-1MIOM polypeptide, a nucleic acid
molecule (SEQ ID NO: 82) encoding the mouse nesfatin-1IM10M polypeptide, 10 a nucleic
acid molecule (SEQ IR 401 79) emcodinigethe rati hesfatirr-1M10Mp0IyBepfide and the like. As
nucleic acid molegcyles engoding the,NUGBIM30, polypeptides: dhereiean benmentiened a

nucleic acid molecule (SEQ 1D NO: 104).encoding.the human NUGB1-M30 15 polypeptide, a
nucleic acid mole%ﬁé?( B ?ﬁﬁo:(f%%) Ig)n(l:odinglt{:eemouse UCB1-M30 polsypeptide, a

nucleic acid molé&iié (FEGAEYNE 2105 éncdGing the rat NUCB1-M30 polypeptide, and the
like. As nukcleic acid moleculeslencoding the:NIBCBI<¥ 16120 alypéptides; there can be

mentioned a nuclgic.agick molecule (SEQ IR NQ:116) eacading.the-htman MuGBEMI6

Polvpeptice: 2 nugicls ol malecHle RN 12 sopdng e mowea M SBINC
polypeptide, a nucieic acid ‘molecule SEQ ID NO: 119) encoding the rat NUC%I@;MI?E 5

polypeptide, and T fire: As AUd¥icRacidThisietifes encddiny the' NUCBT N 14 pofyp tides,
there can be mentionéd: afiticleicarid nmotécule (SEQNBSNG: T 7)EREbding YREHuman
NUCB1-Mi4 polypeptidesa nucleic-acid moleculer(SEQ 1D NOo123)30«nepding thermouse

NUCBI-M14 polypeptide ;  nugleig acid molecule (SEQ IDNO; 120) encoding the rat
NUCBI-M14 polypeptide, and the like. As nucleic acid molecules en

M10M polypeptides, thér® ¢&if b&'fieftioheli % RGEIEIE a%faﬂ%%rfh%%%‘ﬁdég(%@gﬁﬁg ngl\lllig)Bl

encoding the hunter NBYEBHMEOMpeyPeptite”a MEEIEIa6H MolettlE ISEEFID NO: 124)

encoding the mouysel BJCBI-MEQMolypeptide ; asucleicracid rb 2 umelecBilE ESEG ID NO:

121) enceding the, (At NUCBLMIQM o1t zcid molecule (SEQ ID NO: 106)
encoding the mouse NUCB1-M30 pelypeptide, a nucleic acid
molecule (SEQ ID NO: 105} encoding the rat NUCB1-M30
polypeptide, and the like.

As nucleic acid molecules encoding the NUCBI-M16

20 polypeptides, there can be menticned & nucleic acid
molecule (SEQ ID NO: 116} encoding the human NUCB1-M16
polypeptide, a nucleic acid molecule (SEQ ID NO: 122)
encoding the mouse NUCBL-M16 polypeptide, a nucleic acid
molecule (SEQ ID NO: 119) encoding the rat NUCB1-Mié

25 polypeptide, and the like.

As nucleic acid molecules encoding the NUCBI-MI14
poelypeptides, there can be mentioned a nucleic acid
molecule (SEQ ID NO: 117) encoding the human NUCBL-M14
polypeptide, a nucleic acid molecule (SEQ ID NO: 123)

30 encoding the mouse NUCB1-M14 polypeptide, a nucleic acid
molecule (SEQ ID NCO: 120) encoding the rat NUCB1-M14
polypeptide, and the like.

Zs 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-MIOM
polypeptide, a nucleic acid molecule (SEQ ID NC: 124)
encoding the mouse NUCBL-M1OM 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 I(_aaggoge amino acid residue has been
modified by a compound or a peptide. As nucleic a¢id molecules encoding such nesfatin
polypeptides etc., in the case of the nesfatin 10 polypeptide for example, a nucleic acid

molecule encodifi§ & pehlfpeptide FPwhith adolypaptide Mashéer AN tHe N terminal of
the sequence of SEQENOI3, SEQ EndNOiBeor SEQ ID NO: 9 can be obtained by adding a

nucleotide sequence having theyuicleatide sequence-pT&:15 and.a codonengoding.an amino
acid sequence desired ta be addgdopehind i&to th%gé-gnd Ofv%EQtlﬂ%Q‘eoi%ow§§cQ ID. NO: 11

& [ G L . o) l
or SEQ ID NO: 12" ARéb; ‘& Rutleic atid molecule” encoding a pdlypeptide in which a

recognitioh (cleavifi} 'seiieries- 8P proteastesucal Frofsrmonie donverasd'hag20 been
added to the N terminal ardforitheé C terninad of the aiming azid $eguénce of theresfatin
polypeptide etc. is.encompassed-hy the presentinyentian, butitis pohdimited to them. In
addition, a nucleic acid molecyle s included. 25;that comprises anuelegride sequence in
which a gene se%u%nce encoding an &equorea- erived fluorescence protein or.a secretary
alkaline phosphafstiRas bedh WftidH o the’5< or 3erd 6 fie°Gefe seduehce éhcBding a
polypeptide comprisingartanend acidseguéncesetfoith 30 AFFSEQUDNO! 3, SEQIBNO: 6
or SEQ ID NO: 94n syeh.a Jermdhat the asine acidgequence of:each protein cancbe
translated. Nucleig acig @8!%?%%%%@ encode the above altered ; Regfatinzetcs inclugle nucleic

acid molecules encoding a 5§ol ‘ge tide that comprises an aano a [ .sequence having a
homology of at Ie38t 6698 With® ng e amific"add S8GEnce sef faith in SEQ ID NOs: 3, 6,
9, 13-15, 39-41, 153 1657514 01108 wrd (R 115% i thatitds ah ttivitgofence ATG

15 and a codon encoding an amino acid seguence desired to be
added behind it to the 5'-end of SEQ ID NO: 10, SEQ ID
NO: 11 or SEQ ID NO: 12. Alsc, a nucleic acid molecule
encoding a polypeptide in which a recognition {cleaving)
seguence of protease such as prohormone convertase has

20 been added to the N terminal and/or the C terminal of the
amino acid sequence of the nesfatin polypeptide etc. is
encompassed by the present invention, but it is not
limited to them. '

In additicn, a nucleic acid molecule is included

25 that comprises a nuclectide sequence in which a gene
sequence enceding an Aequorea-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 NC: 3, SEQ ID NO: 6 or SEQ ID NO: 2 in such a
form that the amince acid seguence of each protein can be
translated.

Nucleic acid molecules that encode the above altered

nesfatin etc. include nucleic acid molecules enceding a

35 polypeptide that comprises an amino acid sequence having
a homology of at least 60% with any of the amino acld
sequence 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-IM30 polypeptide for example, a
nesfatin- 1M30 polypeptide of a non-human animal Species. For example, nucleic acid
molecules encoding a polypeptide that comprises an amino acid sequence ,htaving a homology
10 of 60% or greé@eﬂ\ﬁ/ith%Hé“é&ﬁﬁ&écibogéci}én@élﬁswbnﬁlﬁ):a§b)ac§f iimah nesfatin-1M30
polypeptide etc. andiihat: has-afaetivity tof st ppréssing: fopelintake anbfsty suppFessing body
weight gain include,a nugleic acid Jpglecule {SEQ 4RNEY; 46) ennoing the sause and

nesfatin-1M30 15 polypepti le, a nucleic acid molecule (SEQ 1D, NO: 45). epceding the rat
nesfatin polypepfi é,%%g é’ljéaéjc% ﬁlﬁ%feguﬁeg(ﬁ%(%%b'NO: 104) enc%dirj the huma

NUCB1-M30 polypeptide, *éhﬁ&(ﬁ@%a@iﬂ%%lé‘&ﬂek(%%?ﬁﬂ@?io@neﬁcoedﬁ:wagsﬁeor%ouse
NUCB1-M30 polypeptide; mnd a-nudeic:20 aeit molechiter(SEETMD RO 21 05FéAcoding the rat
NUCB1-M30 polypeptids-and the like ckutnotlimited:io theseanueleicaeid matecules. Also,
nucleic acid molecules encodin the abgve altered. nesfatin efg; include those pucleic acid 25

molecules encodiiy apolypeptide comprising an amino acid sequence in which some of the
amino acids havé beenceBRiteds iseted or SuBStifitEa T an§ of the amino acid sequence set
forth in SEQ ID NG's:66:29 c1315: 8941650 781403103 0rADT- 125 & itFthatHas AR activity of
30 suppressing feed infake and/ansHppREeSSInG body:weightygain: Firthermomdhepresent

invention also relates to a_nucleic acid-molecule that hybridizes{0-a.pugleotide sequence set
forth in SEQ ID NGs: zﬁ%,aflg,‘fi%fs, 19, é%%%, 44-16, 74-82, 104-10 16:124, or a partial

. . orl
sequence thereoﬁﬁfﬁ&’éﬁé%%ﬁﬂg@ﬁfjé’oﬁlﬁiﬁgﬁjcaﬁaj‘tﬂa%?é:ricuociéesaa po??ﬁé&i&e aving an
activity of suppressibgsi84 foVeiniake'and/ot s s body Weight §&m Such &
15 polypeptide, a nucleic acid molecule (SEQ ID NCO: 45)

encoding the rat nesfatin polypeptide, a nucleic acid
molecule (SEQ ID NO: 104) encoeding the human NUCB1-M30
polypeptide, a nucleic acid molecule {(SEQ ID NO: 106)
encoding the mouse NUCBL-M30 polypeptide, and a nucleic

20 acid molecule (SEQ ID NO: 10%) encoding the rat NUCB1-M30
polypeptide and the like, but not limited to these
nucleic acid molecules.

Also, nucleic acid molecules encoding the above
altered nesfatin etc. include those nucleic acid

25 molecules encoding a polypeptide comprising an amino acid
sequence 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 NOs: 6, 9, 13-15, 39-41, 65—
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 alsc relates to a
nucleic acid molecule that hybridizes to a nucleotide
sequence set forth in SEQ ID NOs: a, 7, 11, 12, 18, 19,

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 CE)%lA 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 th&ifiarpisdditdred/6r afa§AF THearirn pidte comtamifg ' suitabie 'sélection
drug. Then, the restiting recombingnricE Leok etorre:oraphage! clone i§ wanstéred tora
nitrocellulose membrane eic,.and, thendthe cells erphage arelyzed inan alkatinor45
surfactant-containin ndition sp as to jmmohilize DNA,. contained therein.ont

membrane. To the" e%r%b%aéfﬂse' isﬂegéteid@é s%?t’ab ezphy ridizﬁa%%ngsgo’lugén E%Zf)tora gljltilt}ge%fe
temperatdre in whith-a fiheafizéd Grobé:obtaired by beliig BNA CombrisSiig a nucleotide
sequence set forthp2@ if SEQUD, NOS: i 7, 210, i1 ,cb2,S18; 119,620, 144 -6 74- BR 104196 or
116-124, or a parjial seguence thereal with-32P;has heendissalvad: After the zeaction, the

membrane is washed with x 2 0 remoye t essive. probe, and then washed.ynder a
highly stringent condtion 25 %u%ﬁga? >r<a09Te§§CB§tr6)éFC(§o? éomediu??m sg%gn%?nhco%ditlon such
ifn

as x 0.5 SSC at 65C, &RETheR tHEMERTbraRE T Scoftactet With®an Xeray il i the dark for
exposure 0 After am X-rayl film thariwasexposedlinca deepiffeézer- f6£8 fél ROUFSTd a few
days is developed 4@ deteetithe-30 expesedspotsand £ 1eolker phage cloney locatedrat

positions correspgﬂgin%%o%eiQGg@QégA%ng%@ which, fransfer,was,madefothe-meambrane
are harvested and cultured, the Sequence of the %qrieithat havebggeg igggrted t%the_vector
is analyzed to obtsin b%?fé%ftﬁﬁf%% are Righty hBMologods to The hestatin gene, the nesfatin- 1
gene or the nesfatimtM3Gegena 1Alsor BEP6IRIMRG EIGHES By hyBridliZation o EDNA or a
genome lirary using =:5& dhe-gene: sequence arddentifying the sarounming 1 ize DNA

contained therein onto the membrane. To the membrane 1s
reacted a suitable hybridization solution at a suitable
temperature in which a linearized probe obtained by
labelling DNA comprising a nucleotide sequence set forth
z0 in SEQ ID NOs: 4, 7, 10, 11, 12, 18, 19, 20, 44-4%, 74-
82, 104-106 or 116-124, or a partial sequence therecf
with 2P has been dissolved. After the reaction, the
membrane is washed with x 2 SSC 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 SSC at 65°C, and then the membrane is
contacted with an ¥X-ray film 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 is developed fo detect the

30 exposed spots, and E. colil or phage clones located at
positioﬁs corresponding to the original plate from which
transfer was made to the membrane are harvested and
cultured, the seguence 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. Alsc, 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-IM16, nesfatin-1M14, nesfatin-1M10M, NUCB1-M30, NUCB1-M16,
NUCB1-M14 or NUCB1- M10M. Furthermore, amﬁnaﬁhé 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, 1G:18, 26144 46 24-82, 104-166 or Vg4 24 6r thergattial iséquence of said
nucleotide sequepgg,the-aucleic agid gnolecule ensedinghamolypeptide having ageaetivity of

suppressing food intake an%/oer r%J(pcpres.sitqgeb dy weight. gain cap be selected.hy introducing
1igl’bys gl%ic Z’:lciaB cule or sai ic aci

a polypeptide enébdﬁeud: aid AU ( molecule or said nucleic acid molecule locally
or systemically to°2 tést aniffal &ifd By SelbetingH AdcRIC St mbiecdle that Stppresses food
intake and/or suppressesibody weight tiraltérp@tive e aiathod it \thi be perdriied By?
introducing an antibedy 20-that-bindstothe polypeptide: engoded:hycsaienucleic ragid 1 -

molectle or an agisayse olganyciegide mplecyle.ar 4 RNALmlesue hal canunpissses

the expression of the gene enco said nucleic acid malecule locally orct§ stergié:ally into
%

a test animal, andien SeEtRG R 55en G 461 moettte tHAL Shpprassesthe An

amount of
food intake by ard/arthebody wéight lof Said BRiMal. Ne¥ector>"Thé presént inventidn also

relates ta @ vector ccomprising-a aucteic scid malecule encadiagiany of the 3@ aboieinesfatin
polypeptide etc. By cansfructing aresambinapt which is,ahost celhsuch,as & microgrganism

having introduced therein the nesfatin gene e{c. using a vector comr[l)rlsn%lg a.nucle? acid

molecule encodiffPGEH restRfit Polypéptide StEFsailgéne tan be stably 35 donserved or

replicated. The ngcleieracid meletute of nsaidy el éRtodifkPieSRe SRatFRCply e ptide
integrated into a yectorhaving asfunetioadofheing repticatediinea 56! hosp célleasnbeprepared
in large Cﬂb’ﬂ‘”titie%?y said nucleic acid molecule or saild nucleic acid
molecule locally or systemically to a test animal and by
selecting a nucleic acid molecule that suppresses food
intake and/or suppresses body weilght. In alternative
_ method, 1t can be performed by introducing an antiboedy
20 that binds to the polypeptide enccded by sald nucleic
acid mclecule or an antisense oligonuclectide molecule or
a RNAi1 moclecule that can suppressés the expression c¢f the
gene encoded by said nucleic acid molecule locally or
systemically inte a test animal, and then selecting a
25 nucleic acid molecule that suppresses the amount of food
intake by and/or the body weight of said animal.
<Vector>
The present invention also relates to a vector
comprising a nucleic acid molecule enceding any of the
30 above nesfatin polypeptide stc. By constructing a
recombinant which is a host cell such as a microorganism
having introduced therein the nesfatin gene etc. using a
vector comprising a nucleic acid molecule encoding such
nesfatin pelypeptide etc., said gene can be stably
35 consarved or replicated. The nugleic acid molecule of
said gene encoding the nesfatin polypeptide integrated

into a vector having a function ¢f 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 nucleit®acid molecule that controls the
expression of said nucleic acid molecule, 10 there can be mentioned a nucleic acid molecule
encoding a regutatety seglience forexpressing the integratethgensgtinetherhost cell such as a
pfOanterﬁf%”?"!%@l@%%%&@ hﬁnﬁépﬁ%%%ﬂ@ie.c\é@i%%%a@ b]ﬁﬁQ:@@l%dz%fcﬂm%f pptiate Py a
person skilled in t r integrating a.nucleic.ac mgolecule encaodi n tin
polypeptide undecret?gu%‘ca)nytrglr8%5:"19ij nu%el%ya&ﬁpnl]%)#eycﬁfg eﬁg:%dfneé) gu%ﬁgg%ggﬁfa%%?

sequence, the nestafin Pofiseptideeid dditbeSproduced in large quantities in any host cell
(such as & microbial cell aimammaliarscell] amirsect eellatcl)s20Alselas/ the. veetdr that can
be used in the present ipyentionthere canbe mentiened a.veater thathas ac premnier
upstream to the gene to be expressed, and 3 palyadenylation site. franscription termination
sequence etc. downstream fliereto. As such an expression vector 25 for vertebrates, there

can be mentione8HSIdRfr (Mol 16611 Si0r L 8597 1 984T habing té! SV4T 8RH§ profoter,
pcDNAS.1(+) (InvitrogenGorph}, and pEAGGS (GepeiD81198:2 200 V9 Iyarfd-thelike, but
they are gt limiting.and can be selectesdas appropriatechy @i persereskilled én the 30ast. Such

a vector can also_he int into ammali reatme. pressed food
intake and/or supprgs%ég%%%gy% v%g%%%gair?g\?vhggr% é@%sgﬁ%h %@%%ﬁ%ﬁégﬁei BR322 and

, O P
an improved vectdftHErE5F Can be tsdd 25uftht A fRdt 35 FiTtiRG, 8Ad VarlBuE KiiGn

nown
microbial strains fires ande veetorsicarraldeche shedt A the pROMeRTL ficredart be

mentioned, but netlimiteddr; premoterstsich: as E. eali 1b7etaciade flac) sEcteli trpzand the
”ke'sakignjnunﬁgﬁecule encoding the nesfatin polypeptide under the
control of a nucleic aclid molecule encoding such a
regulatory sequence, the nesfatin polypeptide etc. can be
produced in large quantities in any host cell (such as a
microbial éell, a mamealian cell, an insect cell etc.).
20 Also as the vector that can be used in the present
invention, there can be menticoned a vector that has a
promcter upstream to the gene to be expressed, and a
polyadenylatioh site, transcription termination sequence
eto. downstream thereto. As such an expression vector
25 for vertebrates, there can be mentioned pSvZdhfr (Mol.
Cell. Biol., 854, 1981) having the SV40 early promoter,
peDNA3. 1 (+) (Invitrogen Corp.), and pCAGGS (Gene 108:193-
200, 1991) and the like, but they are not limiting and
can be selected as appropriate by a person skilled in the
30 art. Such a vecter can also be introduced 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, pBR32Z and an
improved vector thereof can be used, but they are not
35 limiting, and various known microbial strains lines and
vectors can alsc be used. As the promcter, there can be

mentioned, but not limited to, 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 récombinant, a nesfatin polypeptide retaining
an activity of suppressing food intake and/or suppressing 10 body weight gain could be
prepared. Also, Warking=Example 6 deniongtratesrtiat by allotng the daming aeier* s
sequences described in, SEQ {DNO; 4310, 15asfusienr proteins with ghatathionekncwn

S-transferase (GST) etc, to be e; lrﬁggdi and,purifying using the adsarption to.and 15
|

desorption from a%luaia ione-immaobilized carrier followed by cleavage of the GST portion, the
nesfatin-1 polyp&gfidé 2ol béproductdby AYGehe récdmbiant technology. By introducing
the vectorsof the presertdmentiorn20rite & mammalizrrédll asirpttie fedhiiology foF gene
therapy for the purpose-af supprgssinghfoad intake andéer: suppressing kody-wiightgain, the

therapeutic effect can_be attairled.e‘II;rTJ_e}'L methad of treating diseases by  introducing a gene

encoding a prote?ne%at p}g’vi%%s e 25 therapeutic effect, i.e. the nesfa_tln,polx eptide etc.,
into a mammaliaff @elt aritFHeN afSWingit 16 e exipreSsed &’ I%ﬁgve\z/nr(%aanle%o,%cgiqa
Pharmacologica alaponida; issuetiip 2001 Mol £207, pp.298-306)/ LT r@nfsihiant:s 30 The
present inyention-algg relates to @:transtarmantec comprising a nudleie, acidaaotecule encoding

any of the above nesfayin Ppéy@%&%%%@£%t§gcqﬁat{ae§ogmﬁeg be-ohtained hy: 4
introducing the gene encoding said poléﬁ)eptlde into a ndt rming it. 35

t jto 2 st cell and wanstorin
Methods of transfHHatRRSR IR Bigtsgichl methods, "physical rethods, chémical methods
and the like. As biofdgiéalameiicns) thbrs thprse MértioheEaaRgthGtFthat:s8 &Mptbys a
virus vector, a methpddbatemplays gspecifieg 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 into & 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 effect, i.e. the nesfatin polypeptide etc.,
into a mammalian cell and then allcowing it tc be
expressed is known (Kaneko, Folia Pharmacclogica
Japonica, issued in 2001, Vol. 117, pp. 299-306).

<Transformant>

30 The present invention also relates to a transformant
comprising a nucleic acid melecule encoeding any of the
above nesfatin polypeptide etc. Such a transformant can
be obtained by introducing the gene encoding said
polypeptide into a host cell and transforming it.

35 Methods of transformation include bioclogical 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 methog the method that employs a gene

particle gun. Chemical methods include the calcium-phosphate precipitation method, the
'_iposome method, the DEAE-dextran method, the protoplast method, the 10 erythrocyte
ghost method, thererytiwacyte’ iriembrae ghose metficd thesrhiGoeapgtle®metiéd Sivhich can
be selected and pertormed asapproprate. bys:peesory skilled inithe, arto Thettranstormant

obtained can be gultured gecording ,to.a standardimethqd,.and the nesfatin polypeptide etc. is
can be produced. As the media used for gulturin%, varioysdmga}gliaéommon%uge{qegfln be as
appropriate seleftEi-G8peidingGR tHE host eali dddpted and’ Gultdiring can also be
performedundereetonditionnsiitdbletor thégrowth ofthehost eefid20a%arious means for
expressing the protein-afipterest dn ar:eukaryadficcelt are:known:perse dy said fietd:of art. For

example, an expressian system, in yeastincludes i he.expression ofereleinin.yeast”
described in Japanese Unexamined Patent Publlc%tllog (Kgkai) No. 57- gSmJéﬁ%%Q, an,_
expression systef PEBIANT Gefis Ticitided AR ifiproved method and equipment for introducing
a biological substafde s & RingecelP Heddtbetl it Pt At PEblitation NG 2517813 or "A
method afo introdueing-a genednitasplant celbdnd-a plantycelk 30 treatniertequpaiestfor

gene introduction; desgrbed;in Japapesg dinexamingdiPajent-Rublication ¢okai)dNo. 2003-
274953, an expresséon s¥§jem in ir}jssecat ceyg igglg e "A ame%hrosdogf Q({(%_(ili%igg 4 recombinant
baculovirus expreasnsloﬁ3 eveb%??‘egescribé? in Japanese Unexamined Patent 35 Publication

(Kokai) No. 60-37988, arft*&n ‘exte$8ioRa &Y stah 3t HammARIi&T celid TndiGde& “iRprovément
in eukaryotic expressiont geseribeddnilapanese Whexarmded 1'5P Paterie Pubtication (Kokai)
N0-2'171%987bu&gﬁe¥%a%%oduced. As the media used for culturing,

varicus 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 Ffor sxpressing the protein of interest
in an eukaryotic cell are known per se in said field of
art. For example, an expression system in yeast includes
"The expression of protein in yeast" described in
Japanese Unexamined Patent Publication {Kokai) Nec. 37-

25 159489, an expression system in plant cells includes "An
improved method and eguipment for introducing a
biolcgical substance into a living cell" described in
Patent Publication No. 2517813 cor "A method of
introducing a gene into a plant cell and a plant cell-

30 treztment eQuipment for gene introduction" 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 Patent

35 Publication {(Kokai) No. 60-379%988, and an expression
system in mammalian cells includes "Improvement in

eukaryotic expression” described in Japanese Unexamined



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 monocotyledo“ns?gceTIs isolated from the tissue, cells
derived from callus formed from the tissue and the like. 10 Vertebrate cells include, for
example, CHO célis; 298 TP wells cEOST: calistand thie liké -Prokatyetie Hostieells #iclude, for
example, E. coli, Baeilluscsihtilisy Steeptomyees anththeclike,rang:as E. coli, Escherichia coli

strain KI2 is often used. When.a vertebrate s used 15 as the host cell, he yapsformant

obtained can be introduced into a mammal for cell therapy of,suppressmgjnfood intake and/or

suppressing body*W&GHEGaiR. ASSuch® trah<tBfmARts thé8& that \Ware Contitmed o express
the gene &ncoding the intfoducednésfatinspolypeptideratet 20 arepreferzédsin athinistering
said transformant; it:is vpreferred to-agminister said transfermantby dispersing. invarous

buffers, physiological saline. etc. (Jananese Unexamined bafentPublication (Kokaj)No.
2003-342201) <Antibody> 25 The present invention relates tg antibody that binds to any of

the above nesfatii BbITSESHEe &t Sl af® ahfibddy éan be Gbthinedby A HathodKndwn to
a person skilled itethevad. Theantibbdyfof asedn theopresent tihvekitoreanthe polyélonal -
antibody 0y monotlonali3f-antikedy Milsteinat al.f Naterefbngland)pissaedson 2@¢tober 6,

198§,t_\/0'- 3|05, N?ée %?t%fh @855322%4@'- Eox t%zs@rtf;]pﬂ%ea p?%@a% ttilk&o%gga@a%tl@e
nesfatin polypeptjde, the nesfatin-1 polypeptide, the nesfatin- ! ide,
nesfatin-IM16, ne%fla?ilnlff%m, r?é:sf%ﬁ%r%{)fmeM? cB1? ll\ﬁJé)‘gi\t/ [ ,'NUCB1-M14 or
NUCBI-M10M carf tHé ebfld¢tetisframcthel Serbiv etc 28fla HammalcsensifiZed Skiththe antigen.
~ Furthermore, in anothersexamplexit> 66 cditbe caollettedfiom the serunbetc: of & mammal

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

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

<Antibody>

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

30 antibody (Milstein et al., Nature {England}, issued on

October &, 1883, Vol, 305, No. 5934, pp. 537-540). For

example, a polyclecnal antibody against the nesfatin

polypeptide, the nesfatin-l1 polypeptide, the nesfatin-
1M30 polypeptide, nesfatin-1M16, nesfatin-1M14, nesiatin-
1M10M, NUCBL1-M30, NUCRL1-M16, NUCBL-M14 or NUCBL-MIOM can

&%
[8x]

he collected Irom 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 141-152 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 &xHibité arCefteéct'GrertiaricintFoddrintaketand Cincled&ig dody weight of said
animal (Working Exampléz#)} isthl another iedample; mgpeptide: (SEQ: IRDNOr 82)nbawing a
sequence correspanding;to.aming, agids-48:02 of SEQ; ID NO:8 is,bound:toa cafrier protein,

which is used 15 as the antigen to én;gnnyr;}ize an animal sa that an antibady that binds to the
nesfatin polypepﬁcfe étc.'can be obt.alné) ?\’Noriing %xamﬁfe 103. The péﬁyp%btlde’set forth in
SEQ ID ND: 32 comsidts of aminb &ditiEedierides E6mmon totRe RSt atin iy pepfide,
nesfatin-1 polypeptidetand. 20chasfatin+kMB30 of mgmandmolisglol ratiandthereforéng
ant@gogied %béainggqtzje%@ ng@%}%@?‘b{@e@gdﬁﬁin\%@ai@Hﬂ@éef(@d t@@m@@ifmal_, this
antibody exhibits an_effect of enhancing food intake and increasing hody. weight of s

il torking B L e R
preparing, as appfoptitécateptifsitorbe Ut ag tHé ahtigBRTrom® the sttiehce 63
disclosed hesfatirdtpdlypeptide B¢ LA moneélondl artibedyzagdinst threcdbbve aiesfatin
polypeptide etc. can-be pseparedhy cellestingdmmune 30 Gells from:theranimakgensitized

with the antigen and sublectipg the gelisdo.celliiian with mysioma calisio; salset e

antibody from the culture. Such an antibody can be [abelled as appropriate, and can be used

to detect the aboVé hetfath F6VPEptite Eter 58 Xiso 1Rstead B fabe ﬁfgd%ié%-n? Gy,
substances that speeifidallybind té sdicartiboelys stehmseProteitAland “Bigtein 6, wairbe
labelled fog indiregkdetectiont: Asen61 cspeeifia imethods:tor eeteetion Hot example; Hrld $A

that binds to the nesfatin polypeptide etc. can be
obtained (Working Example 13). The pcolypeptide set forth
in SEQ ID NO: 32 consists of amino acid sequences common
to the nesfatin polypeptide, nesfatin-1 polypeptide and
20 nesfa%in—lMBO of human, mouse or rat, and therefore
antibodied obtained bind to all of these polypeptides.
When administered te an animal, this antibody exhibits an
affect of enhancing food intake and increasing body
weight of said animal (Working Example 14). 1In addition
25 to them, it is possible te create antibody by preparing,
as appropriate, a peptide to be used as the antigen from
the seguence of disclosed nesfatin-l 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
subdecting the cells to cell fusion with myeloma cells to
collect the antiboedy 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 cof labelling this antibody, substances that
specifically bind to said antibody, such as Protein A and
protein G, can be labelled for indirect detection. B1As



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-IM30, nesfatin-IM16, _nesfatin-1M14, nesfatin-IM10M,
NUCB1-M30, NUCB1-M16, NUCBI-M7.4 or NUCBI%IlOM mentioned above, or altered
products thereof, or part of it into an expression 10 vector, introducing the expression vector
into a suitable hestECaIftercaIdtrd S %s%ﬁﬁéﬁﬁ%ltuﬁﬂﬁ ﬁiémﬁgﬁsfd?ﬁfa% to express a
recombinant proteirt;,lantk purifying thergxXpressed recombinant protein from the culture or the

culture supernatant. Altefnatively..an 1§5@¢gqp>e@tg{% gantbpecggm%lgysmth@sged that
comprises an amino amg equence encode %atl eréel\ﬁr a. p%rtl amino a(f‘ld sequence
of the amino acmpsequence encoéea%y the Tl ?eng A aiid Usec as S thé immunogen.

Animals to be infiidARZEd indIUEe hicd Tafd Yabbie, yoats 20 nBreed Hiamsters difd the like,
and can be selected: ast appropriatednpra personsskiked m-thes art. xpssalistancdlthat

suppresses the activity of nexpression-gf-apolypeptide having anactivitycef; suppressing food
intake and/or SU%%E%IHQ bodoy Wﬁ%g 2 cd'lgptrob In the j nvgsg%atlgl} o; m% present

invention, when an antlbody was prep are ag amst a nesé’mn polypeptide, a nesfatin-1

polypeptide and & FiesFatie 1%68@@%’6@%”%8 Sdrinistefedto TREBFAMGFan animal, an
increasel30 in therantount dfrfooddntakedby: the erirras Jiasnoted: (Workirg Exampiest? and

14). Also, when an.antisense RNA Joligenyeleotide)that suppresses the-expressien of
nesfatin was adngglgﬁesrggljlqt%gﬁecg@g q_Iea& animal, O%qgﬁ@nggg@ﬁ@f fggq intake and the

increase in the 35 bodg weight of the anlma were noted (Working Exampl This indicates

that the nesfatin p&t§p ESEIH% the® n%’é?&tﬁﬁsieﬁo@%‘éﬁlﬁ]aé%tﬁer RESfAtin: f% B%Iypeptlde -
62 actually operates'iti the braifor (a8 wakegemmeltant .  Alternatively, an

15 cligopeptide can be chemically synthesized that comprises
an amino acid sequence encoded by said gene or a partial
aminoc acid segquence of the amino acld sequence encoded by
the full-~length cDNA and used as the immunocgen. Animals
to be immunized include mice, rats, rabbits, geats,

20 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
exprezsion of a polypeptide having an activity of
suppressing food intake and/or suppressing body welght

25 control>

In the investigation ¢f the present invention, when
an antibedy 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 amount of food intake by the animal was noted
(Werking Examples 7 and 14). Also, when an antisense RNA
{cligonucleotide) that suppresses the expression of
nesfatin was administered inteo the brain of an animal,
the enhancement of food intake and the 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 suppressiop,of food intake and/or the suppression of
body weight gain, and a substance that suppresses the activity or expression of said
polypeptide exhibited an activity of enhancingglf od inta%e an{j/ordingr aiiggct())?@ (\)/\ieight, 10

and therefore theAESfath/p S pERHGE, the hesdiii1” polypeptide and/or the nestatin-IM30

polypeptide was sdemonstratad = betd cential factor FespoRsiBie for 1688 tak6iitrol and/or
body weight contrel, Aceordingly: asubstanee perise thal inhibits dke activityorfEs Bxpession

of the nesfatin polypepids. the nesfain-1 olypeptid and/on (is-pesfalin:AMS0 polypepiide
can be used in the freat ent, diagnosis and/or.screening of t er.arpeutic agepis for the
zga.br'l Cause 2

suppression of footFirRARe “and/or tHé SEpp J

D.oo%g ﬁ] ads .

ession of body weight gain due to 20 diseases and
conditions for whickrdeeressed fobdfintake Mdrd Dot e ht FEGEEEIT 878 Hprdbiefit Slch as
cibophobia, functienajidyspepsia, cancer sinflaramatonh dliseases; devreased fanttions of the

pituitary, the thyroid, the adrenal gland. e1¢;, Post-SUFGEN= Ok 25:xcassive stessang the like.
Thus, the present invention relate§ toa suQsE{ancén g& inpibigsetglse.acti\g%gr &@% ‘%gduction of
the nesfatin polypepfilB2tHe igsfatindl polypeptide; thé nestatin-1M30 polypeptide,
nesfatin-IVI6, nesfatiniiM14£30nesiatinaMIOM, RUCBEM3EeNUEB12/AE: NOCB1-M14 or
NUCB1- M10M. Mere peeferablyz itdgélatesito asubstancelihat exhibitsant detivieeof
enhancing food infake and/or. £nhanging body,weight:gain.Substances: et sppressdhe
activity of the nesfatin polypeptide.etc. include those 35 char rized by.hipding: to.th

nesfatin polypeptilcfétéi ¢ é%crip %ﬁgs}"e fha %6: n%ct) rgqgﬁé%%gdiﬁagﬁ%%\%eée Ak%l)E%Ie}gltilgj%eiss.(e’An
example of the former?s BATIBEAYS BF AgaiRbt tHEMBatin Polypeptide efcSand as the

15 expression of the nesfatin polypeptide, the nesgfatin-1
polypeptide and/or the nesfatin~1M30 polypeptide can be
used in the treatment, diagnosis and/or screening of
therapeutic agents for the suppression of food intake
and/or the suppression of body weight gain due to

20 iseases and conditicns for which decreased Zocd 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, oOr

25 excessive stress and the like.

Thus, the present invention relates to a substance
that inhibits the activity or the production of the
nesfatin polypeptide, the nesfatin-1 polypeptide, the
nesfatin-1M30 polypeptide, nesfatin~1M16, nesfatin-iMl4,

30 nesfatin-1M10M, NUCR1-M30, NUCRB1-M16, NUCB1-M14 or NUCBLl-
M10M. More preferably, it relates to a substance that
exhibits an activity of enhancing food intake and/or
enhancing body weight gain. Substances that suppress the
activity of the nesfatin polypeptide etc. include those

35 characterized by binding to the nesfatin polypeptide etc.
and those that do not reguire binding to thess

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 can be 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 & expression BT H §ehE &itbding thenésfatin F3IYpEptd& the nesfatin-1
polypeptide, the snesfatinsd MBO:polypeptide cnestatineIMi6; nNesfatiFeiMI4, AestatineIMIOM,
NUCB1-M30, NUGB1:MI6, NUGB1-M14.0rNUGB1 A5,M10M. Suchsubstances;inalude, for

example, an antisense aligonucleotide, a RNAI @r}r%%leculj[epgnd the Jike, The gene ,encoding the
nesfatin polypepti & etC as usedherein ‘refers to a nucleic acid molecule that comprises the

entire nuéleotidesetiiicite 6F panirBresrdrmermicieRt 20 tid mélectFeRCoding the
nesfatin polypeptige etd.cas avebdntigudus or orscontiguous wamt. Wisd thé lexpréssion of gene
comprises a step:0f.a nucleis acid melecyle. @ncodingdhe niesfatin pedypeptide ete: being

transcribed from saidagrenf, st &gl&%@g@bil@n%g%ﬁsﬁ%ib&%@@c@ig agid molecule, and

a

a step of the nesfatin poﬁy }e:)ﬁ’ti e efc. being produced by translation from the transcribed
nucleic acid moletti&=TRis e §’&ﬁﬁre%%% of gene expression refers to suppress any of the
steps of1transcription from the gemecenoodingithe nésfatine3G polypeptitiesetes Stabiization;
and translation. The.abave antiseaseroliganuciectide can be designedh dydusings fer example,

a gene sequence encoding the, nesfatinpolypeptide; A3 sych ap-antisense: oligopuicleotide,
there can be mentioned a morpholino-t Epe 35 (i?mtisensg oli%o_ {%otlde having the structure of
SEQ ID NO: 31. K& SREwWHTh rffiﬁjgy SRMDHE 1575y Administerifg this to an animal, said

antisense oligonuctestide 2 61 EXhibitd §A et of BHHEHANG fodd iar¥ dh P Enli&nting

15 M1OM. Such substances include, for example, an antisenss
oligonuclectide, a RNALI molecule and the like. The gene
encoding the nesfatin polypeptide etc. as used herein
refers to a nucleic acid molecule that comprises the
entire nucleotide sequence or part thereof of the nuclieic

20 acid molecule encoding the nesfatin polypeptide etc. as a
contiguous or non-contiguous unit. Also the expression
of gene comprises a step of 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 translation 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 polypeptide etc.; stabilization; and translation.

The above antisense oligonucleoctide can be designed
by using, for example, a gene sequence encoding the
nesfatin polypeptide. 2As such an antisense
oligeonucleotide, there can be mentioned a morpholino-type

35 antisense oligenucleotide having the structure of SEQ ID
NO: ‘31, As shown in Working Example 15, by administering

this to an animal, said 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“og onucleotide (Curreck et 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 ,
methylphosphondtétype (k-sligs¥, thet phbspRordaHIdatetyPe (AL 6ligo)2 e PUBHRety type
(D- oligo), the marsphelidatedypeddoroligd),a polyamide: mucleitiacid antethieilike., The length

used is 10 bases,10.7Q basgs, andreferably, 15hases to 30-hases are:15 used. RNA
interference (RNAI) refers to aqugﬁn%menon in, which a dgHbIe-st{?nded NaA of 21-23
A £ i

. crder O a CCOmMpPOsSl on in e Cce . an erson
residues decompaoses “a target conta’lgnlngttﬁe.same sequence there ytcg) greatly

suppress its expré&diohe Thus, RNA ©bntiihing 226 dotible skahtied strictife Ravitg the
same nucleotide seguencetad mRMA Obthesgenéiencodinig dhe dresfatn: ppolypeptidé etc. can
be ubsed for:r supprgssing the ﬁ%P;!;%&ig&l@fstD@ﬂ%ﬂ%é}i%%@ n@ﬁﬁ@éind@@bfp,eﬁﬁgs.@tm,ln order
to obtain the RNAI effect, it is, preferred to, 25 use a double stranded RNA havi sequence
of at least 20 coﬁt?gﬂgoﬁés’anljlscalggjt'ideé?.sﬂ%edosutbﬁé%%fa{:ned’ed'sgterﬁgtucrgnm%f/ ISL(\Ei 2%?%5(%% of

different strands, 2 SR StraRrds prdvided By thetSteny 1661 Strheture of dhe RISA By
adding alto-baseloverhangite the 3ienthofbeach strandyi30 thé-effectof.suppressing the
expression of the,gang,ean che enhanced. £orihe seguence: dengthcand the, strugtdre iused in
designing RIVAL & pegagn sklled | ihga warld e able, o optimize RNaLhovinga porent
effect of suppressing gene expression througrg various modification 35 a ,ter(rjlfts. The above

antisense oligonutiéotide nitteculd™nd tfe "REAI molstulé Lah'be potuced by Thtsttating a
nucleic 65 acid nslecticeamprisinyamiciestide ysequeriges to 30 bases are
15 used.

ENA interference (RNAL) refers to a phenomenon in
which a deouble-stranded RNA of 21-23 residues decomposes
a target RNA containing the same seguence thereby to
greatly suppress its expression.. Thus, RNA contazining a
20 double stranded structure having the sams nucleotide
sequence as mRNA of the gene encoding the nesfatin
polypeptide etc. can be used for suppressing the
expression of the gene of the nesfatin peclypeptide etc.
In order to obtain the RNAL effect, it i1s 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 lcop structure of cone RNA. By
adding a two-base overhang to the 3'-end of each strand,
30 the effect ¢f suppressing the expressicn of the gens can
be enhanced. For the sequence, length and the structure
used in designing RNAi, a person skilled in the art would
be able to optimize RNAi having a potent effect of
suppressing gene expression through various modificaticon
35 attempts.
The above antisense oligonucleotide molecule and the

RNAL mclecule 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 pharntacgutical product for enhancing appetite or
enhancing body weight gain> 10 The present invention also relates to a pharmaceutical
composition for enttdniting bppetite ornpnhansing:body iveightigain; saiek c@mposition
comprising as anagiivesngradient a;substange thatinhibits the. activity gr the. production of
the nesfatin polypggggg%ﬁeetfﬁ ora s\ybcs%argce {pl%triﬁglélibits thet xpression of the gene
encoding the nesfatin po y'pepti&e efc.'Said” pharmaceutical Gompositibir Rah BE tisetfror
diseases and conrlditiors TOFWRICH e Bupprebsion bt Fé6¢ irtake tora by weight gdinds a
problem. Diseaseb@#id ceriditions2C: for whichtthiehsuppressiom of foed: intake enhedyweight

gain is a problem include for examples cibephobia, fupetional dyspapsia; gr the, stppregsion

of food intake and/or é@@gg@p{%s ign of bod ight gain due to cancer, inflammatory
diseases, decreased functions of t%eezﬁ %?t‘ﬂ%a?mfrt%rést ?/%%? 1e adrenal etc., post-surgery, or

excessive stress and thé fik& TRBIFHarhacduticzf CemipdSitioATARE Presarp dhvéation may
contain any pharmagéutically dcckptabley=dditives. Pharmaceutical formulations using 30
pharmaceatically acceptebie adéditives may:he prepared.by.asmathad,described in

"Remington: The Science and ;Practice of Pharmacy, 20th edition, University of the Sciences
in Philadelphia, Williams & Wilﬁi%s, issueggé)on Deceér[%er% 658689 Bhe o%taegeoform of such

a 35 pharmaceutica @&%8%&%%’% piesehted 2 ligai” praparsd by disSsRmg; Susbending
or emulsifying in &% a&queBiisi8rolealjirdissoluticibSuctn selvers usedi-t6 sinclude, for
example, distilledavater faringectione 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 a problem. Diseases and conditions

20 for which the suppression of food intake or body weight
gain i1s a problem include, for example, cibophobia,
functional dyspepsia, or the suppression of food intake
and/or the suppression of body welght gain due to cancer,
inflammatory diseases, decreased functions of the

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

The pharmaceutical composition of the present
invention 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 & Wilking, issued on
December 15, 2000". One deosage form of such a

35 pharmaceutical composition is presented as a liguid
prepared by disseclving, suspending or emilsifying in an

agueous 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), po_ly%lgohols (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 oleagiHfots SolutiGh M5B Usett and'<4id didaginold sofition inclitdes sesame
oil, soybean oil etoy aiellasthe Solubilizingdgentabenryk erizoate isensy aléshdletc. may
be used in combigations 4a sugh liguids -therecanbea psed, as-appsopriate, 15-additives such
as buffers (such a3 phosghaie bufers and gcelale ufiers), sealhing. agenis(suah as.

y¢

benzalkonium chgior.lle and procaine hydrochloride), stabilizers (such .as hyman serum

albumin and poly&thytéhe gIytot presénativesBuch He adforbic Adid. %eryltiorbic acid, 20
and salts thereof):calarants (Suctras coppetveRlordphyil, (Bocaroten® Red NGy HiithBlue
No.1), preservatiyes{such as ascorbio.acigh erytheebicigcidyanshsalts thereof) antiseptics

(such 85 paraowybenzoate ESis, %@Wén@%ﬂ%%th%iu@o%*%%%@ﬂQﬁQ%%Onium 25

chloride), thickeners (such as hydroxypropyl cellulose, gar gx;ir{weth%l ceI%JIeosue, acpd salts

thereof), stabilizers’ {56838 Hm&R d&rnT albuiin, TH&nnits| and sofbifol), and “Corrigents
(such as¥fientholaridbeits flagrapeesy hrother doserigifortof phafmatelifidal®éompositions
(in 30 order to unifthe expression withaherahovesseveralr pharmateutioas eompaositions™)

includes solid forgmgﬁ% agiQO\gQQ(s,, tahlets .granules, .capsules,Bills g Suppositeries, and
lozenges. In the case of solid forms for ilggggi tration in thegorm of oral p(r:e%rfltions 35

additives used in ﬁ@é%%(%?ﬁieﬁtesrf(zs\ﬁchaas crys afﬁ%%' c@ﬁglos%, Fasc%%sénand? starcnﬁ)ﬁllagficants
(such as magnediiimssteratearid talct BiRdefesdtth 23S %7 HdireXkypropyt téffulose,
hydroxyprepyl methylicelldosesuch 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 acid, erythorbic acid,

20 and salts thereof), colorants (such as copper
chleorophyll, f-carctene, Red No.2, and Blue No.l),
preservatives (such as ascorbic acid, erythorbic acid,
and salts therecof), antiseptics (such as paraoxybenzoate
ester, phencl, benzethonium chloride and benzalkonium

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

30 order to unify the expressicn with the above several
"pharmaceutical compositioﬁs”) includes sclid 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 include¥’a “pharmaceutical composition for
application to the mucosa, and for this form of formulations, in order to impart 10 adsoptivity to
the mucosa and refertivitye tverel can bel corainediadditives mubhrad tackifiérs! taekiness
enhancers, thickenerspythickenaningagents«{suehas rmuein, agas;-gelatinapectin, caragennan,

sodium alginate, lgcyst.nean gum,xanthangur,, ragaganth gum,;15 guin arahic, ghitgsan,
pullulan, waxy starch, sucralfate, ceIIuI%se andéts derjvatives (such a hgdr )grprogyl methyl
cellulose), polygIV et fatty -acilestals, acRic(rath) AER i k)}lsélgg’olyﬁwer of’salts thereof,

and polygfycerin fattycdcid estérs)rHowever: dosabey20 forme oF pharmateuticdl BsRTpositions
and solvents andpadditives da beadeliverad tothesliving bady are:not limited te the @bove, and

can be selected, a§ .apprppriate, by a.peeson skillediin the art, Fordhe purpose.of.ameliorating
disease conditions},j 25 the att)ove pharmaceqcti.cal c?mgoositigns can be err%if;listered orally or
parenterally. In tHe'€48¥ 6P 8 “AdntikiStration” Wosage forms Sifch a8 grantilss, Bowders,
tablets, capsules 2liquids syrips, éftiilsivhs or 8tspensivhs, dhoPélis E&n bB&sélected. In
the caseiof 30 patenteraliadministsation, itcansbe trahsnasahafjents;, anddigeids,rsuspensions
or solid formulations.¢an ResselectedOtheragents inthe:form-af pargnteralsadministration
can be in the forrré gggnllections, t%rkdc kigi]eec]:gié)nst%elggeergerrp%y be hé/gggermic jnnjections, 35

oy

intravenous injections, d‘fieprilsﬂjectlbns, |ntran1uscu3far m;echo%s,al traven%r?éllﬁar ?rf]ections, or
intraperitoneal injBeons aftthe IKe: Other -8 formuERIGHEfOr e iRYHréhteral

administration alginate, locust bean gum, =xanthan gum, tragacanth gum,

15 gum arabic, chitosan, pullulan, waxy starch, sucralfate,
cellulcse 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 compositicons 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 purpcse of amelicrating 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, ligquids, syrups, emulsions or
suspensions, and elixirs can be selected. 1In the case of

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

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

intraperitonesal 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. The680§age of the above pharmaceutical
composition may vary depending on the age, sex, body weight of the 10 patient, condition,
therapeutic effect: aiinfstiation FEgimeit tidathiertperiod, ortventypesadfiactive ingredients
contained in saidipharmaceutical epmpasition r dutits-one dosageds asually inthesange of 0.1

- 500 mg per perspn.for adults; and.preferably in.the range of 15 0.5,mg.+;20 mg. The dosage
may vary dependir}%on various canditions, aqd thus a dos,a%e smaller than that described

above ma%( somefimes bé sh?ﬁcslénﬁrgrnastngt%aér times 2" 463848 Graatél than the above may be
required. The abéve ARfiSENSE oligbhtiR[EDHHE 6E tHe RNAIE Z0imbidclié Hhay betintegrated
downstream to assitablenptomoteriseqireaces antd«<can he administered asshe-tNA-

expression vecto that quavidessthe.effect.of antisense ;oligonucleqtide, or RNAi. When the
expression vector is ity du%%ds in a form that can reac}ié the brain of the 25 subject patient, the
0}

effect of the antisense oligonicleotide or RNAI etfect'of tha gene-aliows tREFEXpression of a

polynucleotide thaf £uSpresserthiec BxpréssibHofsdid gehe, areithericttitedréxiession level
of said gebe can pitairethe therapeuticreffectdor 36wonditidiis of supprassed - foad #take
and/or supprgss%mnwemag@i@ngTwic @pi@@@,@@jg@l moggltqfvgbese/adiposi'p
The present mveg;‘,{%@, é%@é%%&? gotyg%gg_gl%rgciq]onéaq%naga%@{{ran% Somprising a ge{mg.%%codlng
the above 35 nesfatin polypeptide etc., or a vector containin them: “More"s @mfglcalfy, it

relates to a transgfiicion-Hi & Saffimalthat exhibits the <tate BRetpple food thtake -
69 or the state of'Suppgressetsbody weightgaim whedeinithéerably in the range of

15 0.5 mg - 20 mg. The dosage may vary depending on various
conditiens, 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 required.
The above antisense oligonucleotide or the RNAL
20 molecule may be integrated downstream to a suitable
promoter sequence, and can be administered as the RNA
expression vector that provides the effect of antisense
oligonuclectide or RNARiL. When the expression vector is
introduced in a form that can reach the brain of the
25 subject patient, the effect of the antisense
cligonucleotide or RNAL effect of the gene allows the
expression cof a polynucieotide that suppresses the
expression of sald gene, and the reduced expression level
of said gene can attain the therapeutic effect for
30 conditions of suppressed food intake and/or suppressad
body weight gain.
<Transgenic animals, animal model of chese/adiposis>
The present invention relates to a transgenic non-
human animal comprising a gene encoding the above
35 nesfatin polypeptide etc., or a vector containing them.
More 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 bewu%%d as an animal model that exhibits
suppressed food intake and/or suppressed body weight gain. The present invention relates to
a transgenic non- human animal that has introduced therein the above 10 substance (such as
antibody, antisen§é ofigdniitiedtide’ SHETRRAT Holettle) thafSippressed theactivitifor the
expression of a pelypeptidedravirig emidctivity: of ssuppressany fopttieteke: ahd/or suppressing
bodtheight CO”%%Q@Q@@@% ,exbifi@@nggggee!eaamﬂge. or;erﬁmcg(sgelﬁ@qﬂynw%mrgain- A
non-human transgenic_animal produc introduci ene encoding such a substance
can be used as %néﬁ‘f%all%o ef%Hat%g%i itS en Safng]crgd% %%%fiﬁt%ck%ngr nhanced %%H%/gweight

gain. Also?said tratsgafic horPhumaEn-afimaréan be used asdn aninfaF28 madel for”

diseases such astobesity;} diabetes anellitus mhypertersiors, Hyigerlipidensiny Aypefuricemia, fatty

liver, cardiac diseases.£erebral vaseylardiseasgscslegpiapnea syndrome, orthopedic

diseases such as osteo:ilggri&sf,@3 menstrual disorders and malignant tumors, 25 The method of
. T vention 2 s :

obtaining transgenic animals'with a specific gene as the target’is known. Thus, transgenic
animals can be oBtHiiEd By & irethBa in fich s HeHe ahd "4 Bl are MixéP &k then treated
with calcilin phosphaté 2 racmethodin svhiehtal gen is aifectlyrintoddéad intolthe: BB:nucleus
of the egg in the preaueleus phase with amicropipeite-yader ayphase-gentrgstomiengscope (the

microinjection me&%q’egsﬁ-o%a'by% Ap%ﬁ%%@t?d@%g%r@f gﬁingmgmyggic stem cell (ES

cell), and the like. In addition, there have been de¥2!%o ed a method in which 35 a gene IS
0

inserted into a retfSVIRIS V&Y ahd thel n?ﬁfé%tlé—ﬁ‘ e Eé%%?%esspselfﬁ?-v}%%%’r 12164 in which
a gene is introdu€éd ifid'the®dgy Vizetheespekmt antrihencret IfkeR The-§permsreabr ftethod
is a geneirecombinaiy 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, diabetes mellitus,
hypertension, hyperlipidemia, hyperuricemia, fatty liver,
cardiac diseases, cerebral vascular diseases, slszep apnea
syndrome, orthopedic diseases such as ostecarthritis,
menstrual disorders and malignant tumcrs.

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 2gg¢ are mixed and then treated with calcium phosphate,
a method in which a gene 1s 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. 48731%1), a method
of using an embryonic stem cell (ES cell), and the like.
In addition, there have been developad a method in which

35 a gene i1z inserted into & retrovirus vector and then
infected to the eqgy, a sperm-vector method in which a

gene 1is 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 pr"orﬁ8te‘r for use in the expression vector, the
administration of said substance can regulate the 10 expression level of the substance that
controls the activity 6r-expressivrrsfthiecgened eicodiflg asforeign mestatiipolypseptide etc. or
said polypeptide insa Htansgenia artimal feuihermese othespresent tivention relatestea 15
knock-out animal wherein, the entite region onpait  thereot of the, ggne,encading fhe pesfatin

polypeptide etc. has bfen de eted,fand a_knock-jn animal in which said gene has been

replaced with anotfiefgend 75 also ‘Srcompasssdin the preéseftihvention Edr eXampie, a 20

knock-out-animal $fise nesfatit polfpeplidecétcz tan be lused 88 \n animal ‘madél that
exhibits enhanced food rintake atidforenhanced bodyhaeight gains &zurthesnote, the present

invention also relateg 19. ap.anial model.inwhich.food intake and/or hody weight 25 gain has
been suppressed comprising %non%human animal in which the above ngsfatlnt olypeptide etc.
per as has been adminfstéred; or an animal model fn WiiEH fSod Thtake " ana/or Body weight
gain has been enhdRédd Toriprising foh-Rufnan 'simal fifwhicba stsstahee that
suppresses the 36:activity orrexpressionfsaid palypeptide hastbeemtadministered. The

non-human animal.dp which fgeddntakes andior bodyweight gain-has.heen ephanged can be
used as an animal mgdel for di eases S(Lllch as obesit digbeteis me Iit%s, h)épertension,

. : nesfalin . oiggep %.e etc. . 0r sal 8) éPﬁ? } e ihva .
hyperlipidemia, hyperurlcemlg, Tatty Tiver, cardiac diseases, cerebral vascular diseases,
sleep apnea syndrofies Githdpetiid Biseases such as osteoarthritis, menstrual disorders and
[na“gnant-71-tununsfurthermore, the present invention relates to a

15 knock-out animal wherein the entire region or part
thereof of the gene encoding the nesfatin polypeptide
etc. has been deleted, and a 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 polypsptide etc. can be
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 focd intake and/or body weight

25 gain has been suppressed comprising a non-human animal in
which the above nesfatin polypeptide etc. per se has been
administered, or an animal model 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 saild polypeptide has bzen
administered. The non-human animal in which food intake
and/or body weilght gain has been enhanced can be used as
an animal model for diseases such as obesity, diabetes
mellitus, hypertension, hyperlipidemia, hyperuricemia,

35 fatty liver, cardiac diseases, cerebral vascular
diseases, sleep apnea‘syndrome, orthopedic diseases such

as osteocarthritis, 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, cﬁatsi and cattle, animal models can be
prepared by the introduction of a gene or the administration of a substance. <Method of
producing a polypeptide having an 10 activity of suppressing food intake and/or suppressing
body weight gain§W5resent invention relates to a method of producing the above nesfatin
polypeptide etc., using thies aboveafansferirant thatexpresses:ihe gernsréncodifgrsaitk15
nesfatin polypeptide etc. 01 theiakeve ransgemic Hpgs human aniyakanda trapsgenic plant

comprising the gene, gncading sajd polypentide or.a vector containing the, gene- In, the above
method of 5producmg sai poR/pgptl es 20 oﬂ%eﬁrfesent ?/riventlon, various modifications and

alterations’can be*madtefo tHe ABove BNASeqiiende the: pEhitl ard #58 vilielikoider to be
compatible with ekgression; frarseription} transtatior etcidn¢hie transformantorthe transgenic

non-human animal, Eor 25-example,-dueta degenersacy of the;genetie £ode;nndelegtides can
be substituted thrgg(?gttggc%ntire coding region of protein. Such a sequence can be predicted
from the amino acid sequence of the nesfatin polypeptide or nesfatin-1 polypeptide, or from

the nucleotide sequencé$06rthe Jere Bficoding 3aiP peRRptidE, ARt Cdh BB assembled by
a conventional syathietic. meth&d Hazeribed beldwe Suchta syntheticomethod caneperformed
by the method ofdtakura-at-al: (ltakia et al., Science 198:1059, 1977) and the method of

Crea et al. (Crea et 35 aly Prog. Nall. Acad. Sci.L/SA 7515765, 1978). Thys, be gene

encoding the above nesfatin poklyé)e tide etc. for use in the method of producing the
Inv

polypeptide of thé’* 72" Fr&sent (G017 i< RBT fmite P RSB e BIdyiffg the 3T19 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 saild polypeptides
20 cf the present invention, wvariocus modifications and
alterations can ke made to the above DNA sequence, the
plasmid and the virus in order to be compatible with
expression, transcription, translation etc. in the
transfcrmant or the transgenic non-human animal. For
25 example, due to degeneracy of the genetic code,
nucleotides can be substituted through thée entire coding
region cf protein. Such a sedquence can be predicted from
the amino acid seqguence of the nesfatin polypeptide or
nesfatin~l polypeptide, or from the nucleotide sequence
30 of the gene encoding said polypeptide, and can be
assembled by a conventional synthetic method described
below. Such a synthetic method can be performed by the
method of Itakura et al. ({Itakura et al., Science
198:1058, 1877) and ths method of Crea et al. (Crea et
35 al., Prcc. Natl. Acad. Sci. USA 75:5765, 1978). Thus,
the gene encoding the above nesfatin polypeptide etc. for

use in the methed of preducing the polypeptide of 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 performed under a
condition suitable for 10 the growth of the host cell. Also, the above polypeptide can be
produced in the tramstormanmtintratelady or@xtraceiary droor e scellmarbranahAs other

methods of produging: pelypeptidesusing & geng.encoding the nestatin: 15pelypeptdestc.,
there can be merg)t}i,on&% avrg%tihsod based on cell-free protein synthesis, a representative of
which is an in vitro translation reaction system. in this in vitro translation reaction system, 5

upstream to the gene encodihgTHE Hedtafih POl pEHIE ekt { i Ryuerite 26 tHaf controls
transcription, preferabyf S26awonteter SE3ppromoter T7vprombter ete. risdcbe added, and the
gene is transcribgehinta the.sell or in yitre 40 prepare aRNAMolesule epceding the nesfatin

polypeptide etc., and.a, gel gract oo yite tanscrptionrepared fgm 25 wheat germ, £,

coli, reticulocytes etc. to carry out the production. One example_of the production can be

accomplished bytHETHE BeSEH5EE IR Sallazdii &t4T" Protein NEciBit aéi and Enzyme,
2003, Vol. 48, pps 549+ 5549 Polypéptides prodgced bysuch & ramsfommantor 30 cellfree
protein symthesisican beseparated:-ard pitfiest @s.desired by various separation processes

using the physical properties, chemisal propetties etc. fsee. The, Japanese Bioghemical

Society ed., "Biochemistry Databook 11", T e ngt edition,cthe F}ert Qrint, issuedt Tokyo 35
Kagaku Dojin Co" 130" bR JUHE 23718805 pp 11751259 “ Ardkawa et'al Bidchemistry (USA),
issued on Decentiserl 1810881 Vol. 753 N6 125, BpLB273-827 PATBE) - tangley - 73 et al.,
European Journatof BiegchemistrynGemanygne encoding the nesfatin

15 polypeptide etce., there can be mentioned a method based
on cell-free protein synthesls, a representative of which
18 an in vitro translation reaction system. In this in
vitro translation reaction system, 5' upstream to the
gene encoding the nesfatin polypeptide etc., a sequeance

20 that controls transcription, preferably SP6 promoter, T3
promoter, T7 promoter etc. may be added, and the gene is
transcribed into the cell or in vitro to prepare a RNA
molecule encoding the neéfatin polypeptide etc., and a
cell extract for in vitroc 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. 54%-
554. Polypeptides produced by such a transformant or

30 cell-free protein synthesis can be separated and purified
as desired by varlious separation processes using the
physicai properties, chemical properties etc. [ses The
Japanese Biochemical Society ed., "Biochemistry Databook
II", The First editicn, the First print, issued by Tokyo

35 Kagaku Dojin Co., Ltd. on June 23, 1980, pp. 1175-1259;
Arakawa et al., Bilochemistry (U32), issusd on December
16, 1886, vol. 25, No. 25, pp. B274-8277 (1986); Langley



issued on March 2, 1987; Vol. 163, No. 2, pp. 313-321]. Said methods specifically include, for
example, conventional reconstitution treatment, treatment with a 5 protein precipitating agent
(salting out), centrifugation, the osmotic shock methed, ultrasonic disruption, ultrafiltration, gel
filtration, various chromatographic methods such as adsorption chromatography, ion
exchange chromatography, affinity 10 chromatoqr. and high perfarmance liquid
chromatography%QPI?"&),’diéﬁfsﬁg‘)é and ‘(cfglrln 1'llra?giti%nésloﬁrl %?ggﬁla%bf%ﬁe{ [ ee‘."T‘Il%lll}rlﬁ)léation using
affinity with the ab®vESs0I§pelidé tatr use,5or eXamplé fthe BBové- mdhtiohetr dAtibedy that
binds to the abovéjuolypeptide s15 andidam belaccomplished by:desarpticr of said polypeptide
and said antibody. J:he.above method,atpraducing the polypeptide of. the, Aresgnt invention
can also be accogp(l)iiggg by praducing a r%pi)rgtge%iapﬁ in X:Shgqt% an aﬁigit%/ tag was fused to said 20
polypeptide in a transformant or éptrénsgé IC nbri}hu an’ aﬁi%a(f, and then separating and
purifying said affifify* tagifigat sroteihl By sxtessiny st affiity dag tiseasprotein, affinity
purification using ¢his:tagtcambeuvperfafmedr Asisaid affinity tag,rthefecante toentioned 25
glutathione S-transierase:(GSIdnpely-distidine (is tags g'@g&tﬁli@h Virol. (USA), issued in
February 1994, Vgl 0. . 766-775) and FLAG, tag (Hopp. at al., Biotechnology,
issued in 1988, Vg??%g,%apglolgz%ﬁﬁioiolﬁ t %cggsneg%f a Cfggll(aﬁ%%%aﬁr%éin?%%v icH the 30
above polypeptidE WS TISEF i6 BT e dbeVe PBRFEFti- tahisébfoduced using a
glutathione-immobliizedecargiezpive. sarl-polypéptideséan berpurifieddsimyiabsorption and
desorption of GSTanckthe, ghutathione bowad carsier £ angithen cleaving:the; GST, pprtion from
the GST-fused 33 protein, and purifying. it 40 the case of a His ag-fused protein, the above
polypeptide can b}gegrtoidounc&g using a g1etg}l1|otn ghel te - 74 carrier, 1.e. said polypeptide can
be purified using ol 3% a inds to the above polypeptide,

15 and can be accomplished by desorption of said polypeptide

and sald 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 =aid
20 polypeptide in a transformant or a transgenic nen-human
.animal, and then separating and purifying sald affinity
tag-fused protein. By expressing said affinity tag~fused
protein, affinity purification using this tag can be
performed. As sald affinity tag, there can be mentioned
25 glutathione S-transferase (GST), poly-Histidine (His tag,
S5isk et 2l., J. Virocl. (USA), issued in February 1994,
Vol. €8, 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
30 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 descrption of GST and the glutathione bound carrier,
and then cleaving the G37 portion from the G3T-Ffused
35 protein and purifying it.
In the case of a His tag-fused protein, thz above

polypeptide can be produced using a metal ion chelate



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 preduced using a carrier to which anti-FLAG
tag antibody is bound, i.e. said polypeptide can be purified using absorption and desorption of
the FLAG tag and said metal ion che,l%te c%rrier, and then 1%glealyir}tgfth%ﬁ|l_@©] tag portion
from the FLAG té:g%fursleecf ’préteelr'l and- puﬁﬁ/lﬁg t The nesfatin-1 %ojfypelp?tlde &ah‘also be
prepared by treatitRfthe -nésfatincpsigpeptide obtanddin theSaboe-menfidhedhethod with a
proteolytic enzymesuch«£sats pretein €onventase, fractibnatingdherdigastsby areverse phase

chromatography,.and cenfirming and cellecting - fragmenis contgining the nesfatin L . |
polypeptide by mass spect{%meégsgtcdghe ?E‘if qlC nesf; &lsno can %Iggnbe t%betaiarf;%d FL” a
similar manner. 20 The thus ‘Obtained nesfatin polypeptide etc. 5t the présent invention can

also be modified &® the NeterAfinaf raftet tPavsIation, andsuch MRS pbRypéptide molecules
are also encompassed in.fte peesenttinedton s Forexamples a pelypeptiderafwhith

N-terminal has begn 25.converted to pyreglutamine can,be, abtained by-expressing,the above
nesfatin polypeptg%%gtqc. of thg Cpresegt rri{n\éerition etchs%ghcaé tgg—ng-ﬁtegfminaaxl1 gec%ges a
€

glutamine residue, and targat?ng the T olyﬁeﬁtldelggté:m under an acidic concﬁtlon of a 5-10%

acetic acid solutir tPAHE 8t 30%I 5 Proceadirys bf-fife NatBnal Acateiy 6F Stisiices of the
United States of American(U8A) pissuédindaich 1991, pp. 2046-2050). A peptide of which
N-terminal has been acetylated £anihe pbtaingekby expressing the ahoveesfatin pelypeptide
ete. of the present invention 035 4hat the N-{erpiinal begomes.any amino adld havipa an a-
amino group, an treat,ing%he pol¥1pept| e obtained with sulfo-NHS-acetate or acetic

anhydride. Such BFREHBEEOf 95 b difyitlg The R IERMiMaT Bf B BBR ppiide™Sfter

15 protein convertase, fractionating the digest by a reverse
phase chromatography, and confirming and collecting
fragments containing the nesfatin-1 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 meodified polypeptide
molecules are also encompassed in the present invention.
For example, a polypeptide of which N-terminal has been

25 converted to pyroglutamine can be obtained by expressing
the above nesfatin polypeptide stc. of the present
invention etc¢. so that the N-terminal becomes a glutamine
regidue, and treating the polvpeptide obtained under an
acidic condition of a 5-10% acetic acid scluticn (Park et

30 al., Proceedings of the Natlional Academy of Sciences of
the United States of America (USA), issued in March 1561,
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 polypespitide obtained with
sulfo-NHS-acetate or acetic anhydride. Such a method of



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 et al.,
Bioconjugate Techniques (USA) issued by Academie-Press in 1996). A transgenic non-human
animal can also be used to produce the above nesfatin polypeptide etc. According to such a

method, for example, fractions containing the 10 peptide of interest can be. collected as a liquid
component separated from the Solid c“oer}r'%ﬁ%fﬁ%?r[‘lt,(%ﬁ é‘é 3 ﬁag%pggr%b%eneﬁpé‘kﬁacted with an

aqueous solvent b ansofganie solvertfrofihpiteessetisrodticts obtaifd by- Cuttingemilling,
or fractionating an®fgan, tissue, /1 bided; milk etethatvested frent aitnarsgenic nem-human
animal having a gene.epcoding.the;ahove nestatin, Rolypeptide ie.Qf-a Vesteycomprising
said gene, The prg:gtidg(of dint( rest can be separated and purified from sgid.fractior)

various separatiol procedres fisiig tha' 20 above-mentioned JRysical propetties, chamical

properties etc. It {$alsepbssibie:feise Firansgeniciflant to produce the above nesfatin
polypeptide etc. The methodacandie. performedureferringdol Japanese triexamimedPatent 25

Publication (Kokai).N@,,2003-L16383 cAltansgenic plant, comprising & gene &Ncoding: o
Japanese encephsalljict:ig vac%i e".dAIszd a trans einic r%lgnt %ag roducjg}gibr}/jL rgefeﬁr ing to
Japanese Unexaminéd Palent Publication (?gl aéim)’ No. 2002°17186™ ransg.&ic lants". From
the 30 tidstie of IS Sterhs, tOGTRL ftitsCARAS SsiTotts arid petal’d of'stitha transgenic
plant or callus tissuerrderived frope satcha@ tissue, Wreoptidniallycfroprprotessed psoducts
obtained by cutting; peelingsMiding. Or-compressing:afsaid tissueothe pelypeptide-of.interest

35 can be collected ) a0 exttadLwith A aqusous sabvent of a0 OIOANI sQlvent,p squeeze

obtained by the compression or an oil, and turthermore said polypeptide can be’- 7
separated and puFifiet BiPvafions Separifion procediestnd an” organ, tissue,
15

blood, 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-menticned physical properties, chemical properties
etc.

Tt is also pessible to use a transgenic plant to
produce the above nesfatin polypeptide stc. The method
can be performed referring te Japanese Unexamined Patent

25 Publication {Kokai) No. 2003-11638% "A transgenic plant
comprising a gene encoding Japanese encephalitis
vaccine". Also, a transgenic plant can produced by
referring to Japanese Unexamined Patent Publication
{Kokai) No. 2002-17186 "Transgenic Plants". From the

30 tissue of leaves, stems, rools, fruits, rinds, sprouts

' and petals of such a transgenic plant or callus tissue
derived from such a tissue, or opticnally from processed
products cbtained by cutting, peeling, milling, or
compressing of said tissue, the polypeptide of interest

35 can be cellected in an extract with an agueous solvent or
an organic solvent, a squeeze obtained by the compressicn

or an o0il, and furthermore said polypeptide can be



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 knofPRTetiGd cHifb& st F2umitahi bt A1S "BEER4rd Experiment ot Peptide
Synthesis (PEPUHDQ GOSEND KISOTOoJHAK ENN Y ish Uty Martizendbemniadl in 1975,
Hitoshi Yajima - Jhe-Japanese Biochemical Society ed., 15 "Biochemistry Experiment Series

(SEIKAGAKU JIKKENN,KOUZA). 1, Chemisiry of Protein IV, jssued by Tgkyo Kagaku Dojin

Co., Ltd. in 1977). It is also possible to Synthesize the entire peptide sequence at one time,

while a méthod éari Be\Ts&tf it which Baral Pepities SFSEit proteindre 20 Syhitiésized
separately and themtiepartisl péptide’siare tondensed (Thd3apanede Bioctvemital Society
ed., "New Biochemistey Experimeant Series {SINSEIKAGAKLE IKKENN: KOV ZA) Lrotein 1V,

Synthesis and Expression” issued.y. Tokyg,Kagaku,Dojin Co,Ltd, in 1991),25 Though the

a-amine of amino acids commonly used in peptide synthesis is usually protected with a tBoc
group or a Fmocd’gfoup; thepeptidd i b frﬁ%ﬁ%lo% ained iy FefHint the protecting group or
may be d€protectdd. g adeded the deprotécretiaminge terpsinal 6Fthespeptigé thay30 be
modified with pyreghitamie acid, amacetylggedp arzanformyl geaup (Hermansan atral.,
Bioconjugate Teghnigues (L4SA} issued; By Academic; Bress:in;1996). ib a-specificsexample,
the aboye polypeﬁg&%&} e |o_re§,8elr116ta C|;E\§3ent nmpavrllng (g.lutaﬂgalge at th‘f td\!-ger_ngg‘gcac! Is .
synthesized, and 35 sal eptlé'e can be %ycﬁlzecf%y treating with a diltite’ Hcid suchds a
5-10% acetic acid 3a €BRvertte® pyregilesficCacith@sErket aicPrdtBefifhys of the - 77
National cademYzafcStientes of therdnifed: Statestoks (SEIKAGAKU JIKKENN ROUZA) -
1, Chemistry of Protein IV", issued by Tckyc Kagaku Dojin
Co., Ltd. in 1977). It is also possible Lo synthesize
the entire peptide seguence 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 Blochemical Society ed., "New
Bicchemistry Experiment Series (SINSETIKAGAKU JIKKENN
KOUZA), Protein IV, Synthesis and Expression”™, issued by

Tokyo Kagaku Dojin Co., Ltd. in 183%1).

25 Though the a-zmine of 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 may be deprotected. As
needed, the deprotected amino terminal of the peptide may

30 be modified with pyreglutamic aclid, an acetyl group or a
formyl group (ﬁermahson et al., Bicconjugate Techniques
(USA) issued by Academic Press in 1%%6). In a specific
example, the above polypeptide of the present invention
having glutamine at the N-terminal is synthesized, and

35 said peptide can be cyclized by treating with a dilute
acid such as a 5-10% acetic acid to convert to

pyroglutamic acild (Park et al., Proceedings of the



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 gx%\[pp_le, 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 peptitfe-froRPthe’SGiit Phade SatferGasing. Alsd, Mddificatibn ihith ofuorescent
substances etc. dtithe C-termibal can miccariiedioutdly a khbwrpmethoddHermsanson et al.,

Bioconjugate Techniques Q4SA) issuediby Academic Pressin: 15:1996). sAssay method of
predicting or diagggsglg the state rofafopfiuintake coQtrSoJlgg%/or peoqy \évei%ht c%r&tcrlglg 'al'@e

. . T roup. OresSce nc =] Ti,.
present invention rellates?o a diagnostic met Od: fgl’ use In ﬁe Judgmenkf Oéf diseases

associated with f06¢ 20 irftake Eohtrof antfoP Body WwéigREcoRtreFinsMammals, s nfthitoring
and prediction of severtycand pFogresszob tisease conditions, the: juidgmentof peagrosis and
the administratiop<afitheabove; pharmageutical.compesitions angrthedike. Jhus, thepresent
invention relates to a ggﬂ%ﬁo%}gﬁ g{g%g!%' aL%redi !En&tshe state of fooclja'ptake control

. Sle

. 3 ;4 COnmerd resi

and/or body weight control using'a samp erivedfrom a mamma(f {0 be tested, WhIC

method compris€s 8omipatmigthe it tortaingd 6 nucieic "daid morsedig (d5%dtleic acid
moleculel8omprisifig a 3@ attlevtidefseduencaset fortty iranyof SEQ D NGs110-12, 18-20,
44-46, 74-82, 104106anth 116:124)-enceding nesfatinadhe nestatin polypeptide etc. (a

polypeptide comprigigg.an.aming acid sequence setfort,jn any, af. REQ,ID.NOg: 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 individu: aef.c‘iA%%trn?d’i iﬁdi}\qfif Al A G8RG hgﬁgiﬁ“?gfé?g t6% Adrrmal or untreated
individual. - 78 SPEeRRAII dHeepreasHt iRvaRtion félatdssmiad by Acadenic Press in
15 1996) .

<Assay method of—predicting or diagnosing the state
cf food intake control and/or body weight controls
The present invention relates to a diagnostic method
for use in the judgment of diseases associated with food
20 intake control and/or body weight control in mammals, the
monitoring and prediction of severity and progress of
disease conditions, the judgment of prognosis and the
administration of the above pharmaceutical composition
and the like. Thus, the present inventicn relates to a
25 method of predicting or diagnosing the state of food
intake control and/or body weight control using a sample
derived from a mammal to be testéd, which method
comprises comparing the amount contained of a nucleic
acid molecule {a nucleic acid moclecule comprising a
30 nucleotide sequence set forth in any of SEQ ID NOs: 10-
12, 18-20, 44-46, 74-82, 104-106 and 116-124) encoding
nesfatin, the nesfatin polypeptide etc. (a polypeptide
compriging an amino acid seguence set forth in any of SEQ
ID WOos: 3, 6, 9, 13-15, 38-41, 65-73, 101-103 and 107~
35 115) in said sample with that in z sample derived from a
normal individual. A normal individual as used herein

refers to a normal or untreated individual.



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 _setforth 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 to be tested with that in a biological sample derived from a narmal 1%individua|, and
detecting the decreasecci;%?CfﬁéJe‘?ﬁ%aﬁ%ec?%%(&E%Ei%rﬁtof@éfang“elnog AS biological materials to
be used, there carsbeymertiored Blavd: diritie, reerebrospinalciuity shliva s braim tidsues
harvested from biopsy ete: with bleod-being 13 snostprefersedh Blaadh farouse aisiaisample

includes whole blood, or plasma o serym dedyed from yhaleblgod, Methods of collecting

these biological samples are known. Preparations suc? as sates of these biological samples
€

can also be used &8t 85Mpte. AltBRTAtvely *MENA actet

ure o r1sLn =3 .

G extracted from the preparations may
be used as a samplel fortdetermining TMRNACOrFESonding 1o thé abidvel§eHE s For'the
extraction of lysates, ofibiotagicaksamples os 2mMRNA;-commercialysavailable kitsseanlbe

conveniently useg. Afternatively, liquid,binlogical samples,stish as.25:bloed andcerebrospinal
fluid can be diluted as needed with a buffer etc. {o péep%rge%arppé%s gorn%etrngining protein or
gene. The amount tontaihed 6f-8 MUkt adid Tholecule comprising a nuclectide sequence set
forth in ahy of SEQ B0 IDWNGs: 201 2etgool m-4be 74587 1 06 and' 1 167124 7 4
biological sample=ef-a samamal-carsbedetenmined by using a polynucleotide comprising the

nucleotide sequence of,said;nicleic-acid.melecule oran eligenucieotide with - length of at
least 18 bases comg@sing any IeoC%ide %? sequence com Iiergfinplrg {9 the a@ir(;‘glementary
chainas a PCR 1'ﬁfelmelroorea pro 5. 1h this cade, a ski Fed in'the art can design a primer or a
probe suitable foP&R 79 apphit&foR 2udRgvatidy St éb}ﬁﬁﬁt%r@ptriigréfﬁ?%dghog 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 biolegical 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 biological samples or
MRNA, commercially available kits can be conveniently
used. Alternatively, liquid biological samples such as

25 blood and cerebrospinal fluld can be diluted as needed
with a buffer etc. to prepare samples for determining
protein or gene.

The amount contained of & nucleic acid molecule
comprising a nucleotide seguence set forth in any of SEQ

30 ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-124
in a biclogical sample of a mammal can be determined by
using a polynucleotide comprising the nucleotide seguence
of said nucleic acid molecule or an oligonucleotide with
é length of at least 18 bases comprising a nucleotide

35 seqﬁence complementary to the complementary 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



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 bejroduced by any means available to a
person skilled in the art. For example, the PCR primer that can be used in the present

i(nvention in_CIUd)eafHE I?Qéjd'@g&‘?% 15%&?158&@1‘%@3& %(f@M@&@&”@bQEQHSEQSLQMQ: 23 10
reverse primer). As the probe that can be used in the present invention i t not
limited to, one th&P ¢ Bbtaifed By labelivg %iﬁgg?rrﬁ%(ﬁt%rﬁﬁh fed U i%%ﬁ%&%ﬁ\%ﬁﬁmer with
the DNA sequenée bf B8EQ |DIRO: Zasiiheiemphite(Seé V%%ﬁ@%xéﬂﬁ?é’ 5Y. 15 The

measured valuesiefexpresgiamleviet of asaycléicrracid metectulexcG@prisingrandclestide
sequenceset forfh. in any.of SEQ IR NOs:10:2, 18-20,4dd6.1 7482, 104-406eand-116-124
can be corrected using a known m%t od. B pergggmglga%%réggtio% Othg %éq_rggﬁion level of a
nucleic 20 acid niblécufe éﬁ‘ﬁﬁﬁ%i%g &hudidotide sequence set?orth in,any of SEQ ID NOs:
10-12, 18-20, 4446, F4e82 1 104106 dnd 116715 E8n'e cohfhared Betwien tHe bididical
sample to be tested anstherbialogical-sample froan almormalc individualk tThe tokigtticitlof the

measured values.may-he, 25 cafred out based on theimeasuredvalte ofthecexpression level
of a gene (such as the housekeeping gene) of which_.expression level dogs.not greatly vary.
Example]séof the bre%‘jé“gfs \‘/evhﬁ:ﬂlefﬁf e'ss%r% Igtggeﬁ &)ore%ﬁot reatly 'varyeinclude, forhextample,
(3-actin and GAPDIE 530 WABH TR id (18&09R thE'tetd ir%aﬁtf&htgfjeiﬁr’es%?oen 18Vel of a
nucleic acid molecslescomprisinga nudledfide aseqiencemsat forttpin Ay SFSEQHI D NOs:
10-12, 18-20, 44:46,,44-82; 404-106 anch216:424 aformat eampatiblen with: the method of
diagnosis may be_carried oyt as 35 appropriate When, for.example, mRNA extracted from the
biological tissue ig%ese%?rfﬁeli ‘I%BP R methrod o?the Ngrthern, blotﬂ'ng{ é?e@gdaetc. n be

afi

selected 1&nd when 80 TiREUEEpRRIRENS A Ts&d, (RESH SHT Y bridization

acid molecule comprising a nucleotide seguence set forth
in any of SEQ ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106

and 116-124 can be corrected using a known method. By

nuc.elicC

performing correction, the expression level of a nucleic
20 acid molecule comprising a nucleotide sequence set forth
in any of SEQ ID NOs: 10-12, 18-20, 44-4%6, 74-82, 104-166
and 116-124 can be compared between the biological sample
+o be tested and the biclogical 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
expressiocn level does not greatly vary. Examples cf the

gene of which expression level does not greatly vary

incliude, for example, P-actin and GAFDH.

30 Wnen mRNA is used in the determination of expression

" level of a nucleic acid molecule comprising a nuclectide

sequence set forth in any of BEQ ID NOs: 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

35 appropriate. When, for example, mRNA extracted from the
biological tissue is used, the RT-PCR method or the

Northern blotting method etc. can be selected, and when



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 igenhanced in a state of suppressed
appetite by food intake. When the expression of a gene comprising a nucleotide sequence

set forth in any of SEQ IDNOs: 10: 10,12, 18220, 44:46: 74:821,104:106:2ndk16:124 in a test
sample was detectec? to be decreased comparecd éﬁ th%tG %f %nglq%caga%%@Pll% derived from a
normal individual® e “Stafe of erbanced™food intake of énhanced bddy weight” gain is
predicted or diaghosed] and faitherrrre theadnset 156k a HiS&dsE saletted Tiom Sbesity,
diabetes mellitus; thypertensienbyperlipigemia, iyperfiricemiasfatpiliveryecardiac diseases,

cerebral vascular diseases. sleep apnea.syndrome grbopediafiseasesmensteualidisorders
and malignant tumors can be predicted or giagrpoased; éﬁ%n t%&; Zg)uotglg(_r3 Qgggl, é/y)fg)%r% the
expression of sait’garie 8" bivlogical 8ariple was found to be incfeased, the hammal tested
is in the state of supgresdedfoaddntake or suppressed body weight gain is predicted or
diagnosed, and furthermare, cihophgahiasfunctional dyspepsiesmpthe 25idisease conditions of
suppressed food intake Qr; suppressed-bodyweight gain resulting fram cancess inflammatory
diseases, decreased functions of the pityitary, the thyroid, th nal.etc., post-surgery, or
excessive stress and t?ﬁ%_lﬁi%e’ cgﬁ Be% pre]}tljl?iu—:et%(;%’ orrl%S %gnaopégéﬁ:%r%%%rﬁloﬁegtkg %? sent

invention relates sG> hiethdd sisredicthg 6r afagrosing the SEATERGFTB0d " fntake cotrdl
and/or body weight coatyphathickmpethoe -dormpriSesta steprofrdetettiflythe deeredsed state
or the 35 enhanced state.of the,ameint cordained:ofthenesiatincpalypeptidessich {(a
polypeptide comprising an aming acid, seauence setforth. NSEQIRNQS:3, 8. d3ste,
39-41, - 81 65-71?, 101-103 or %?-115) by comparing the amo&mt .
15 of 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 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 cr
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 diseases, 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 invention relates to a
method of predicting or diagnosing the state of food
intake contrecl 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 aming acid
seguence set forth in SEQ ID NOs: 3, 8, 9, 13-15, 3%-41,



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 tg,be used, there can be mentioned blood,
urine, cerebrospinal fluid, saliva, brain tissues harvested from biopsy etc. with blood being

most preferred. B# gcfjor ~as g sample-includes whole 10 blood, or plasma or serum
derived from who g b 66d£@elet S%%socﬁ c‘oﬁlzlac%kr%g ti?)eysecg% c?glijéglgsame les 'aﬁgaﬁnown.

Preparations suchcas fysutes of trisde bifdgieal saffiples Ban a150 be ussasthesdmple. For
the preparation ofiatysatessotbiotogicalisamples, lcommaercialycdvailabte 1&kifs cansbe

;ogveniently ;_lsegaéélf@n@%\é%w&ﬂmgb b]jggg@af@ampje@awqh@%Q%@naﬁgr@prosmna}l
uid can pe diluted_as needed with a buffer etc. to pre amples for determining protein or
gene. In ogrder to%%%g%nﬁnnelfh% ﬁé&aﬁﬁsp&§55p58§y§§?£%8% aneilgrtm:munological method for said

- polypeptide can be used it Wi afzantitFotR - tatBinbE 6 IRE nest&th? pS1YpEftide etc. can
be used. Such amantibodydntiudes , thosenmentiored:abpveand Specifically there can be

mentioned an antibgdy, obfained-by.imrumizingsa peptide RS derivedfiam thedaesiatin.g

polypeptide obtained,in Working, fxamples 3 and 10, .or.an antibady oltained,by immypizing
a peptide derive f?om the ﬁes?atinil polypeptide or the nesfatin-ly O polypeptide. These
antibodiéd are nct -fidfting Tt aR§ polycIGRaFENTEAAY or n%ﬁglcl‘&m%}%ogéﬂfb%dy against the

- nesfatin polypepfitte: etci cantbe clsed: Witho Ut specific fikiation Themamitisody forasein the
present inventionsmay-he heunrd ta.asuitable dakels depending: op theagsayrfosmat] «ar said

antibody may be jmmahjlized to asyitable support, 35.depending,an the assay format. An
immunological method can be carried qut ﬁs %l%%r%)nate ina formalt comgaﬂ le \ivlth the
e 0

method of - 82 diagitsi§. Bdr Bxampie: @ YanSleies iy aates 27aHarie
15

kits can be conveniently used. Alternatively, ligquid
biolegical samples such as blood 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 polypepltide etc.,

20 an immunological method for said polypeptide 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 specifically there can be
mentioned an antibody obtained by immunizing a peptide

25 derived from the nesfatin polypeptide obtained in Working
Examples 3 and 10, cor an antibody obtained by immunizing
a peptide derived from the nesfatin-1 polypeptide or the
nesfatin-1M30 polypeptide. These antibodies are not
limiting, and any polyclonal antibody 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 suitable label depending on the assay format,
or said antibody may be immebilized to a suitable support

35 depending on the assay format.

An immunological method can be carried out as

appropriate in a format compatible with the methed of



are used, the ELISA method, the RSA method, the Western blotting method etc. can be
selected, and when tissue specimens are used, immunohistochem.ical methods etc. may 5 be
selected. In a more specific example, the Western_ blgtting method as shown in Examples, the
imnunohistochemical method as shown in Working Examples 4 and 11 can be mentioned,
and it is possible to construct an assay system for the nesfatin polypeptide etc. using 10
appropriate using antibody. For >?arm%¥§, theWeststh HISRIng HBIG iS Showirin Working
Example 3, immashistécherhical PethddssiiPorkingFERAMmpIEs 2cshd 9:caiid $hie FLISA
method (competitive ElArmethad)da Working=Examplel 215 When the@ametuntcontained of
the nesfatin polypeptide.orthe nesfatin Foim%p&s%q ele.dna. fidlogical sample-wasfoynd to
be decreaésed co are(f to thglt of a bio og)lcal sam(j;o,l% derived from a n}%)rmal |Qd|V|duaI, the
state of enhanced o84 1fitaka or enbaricéd 20 BSGy weight Gants preditted ot diagnosed, and
furthermore the dhiset bf addisease SefectedromiobésityPdiabetds tnellitus, hypertension,
hyperlipidemia, hyperuticemiactattyiliver, cardiad diseases;cerebral rvaseular gdigaases, sleep
apnea syndrome,, grthepedic, 25 diseases, menstryal disorders.and malignant Hmaors s
predicted or diaggos%dS.SOn thOQCthgr gydﬂ\{\éh%n :tst}% targoug&cogtatiri d oé ésaid po%peptide in
a biological sampine wasafgung“fo@be increased, the State o?suﬁBr ssed f66d intake or
suppresséd body*Reight =it fs predietet 30 Widiagn6séd c&ATutheirheré's&bsphobia,
functional dyspepsia; ot thye idisease ¢onditions ofsujpressedieedpintake or suppressed

body weight gainirasutingifrer cancek inflanatorydigeases, fesreased funactigas of the

pituitary, the thyrqid, th gd Letc. . Rast-surgery, 35.0r e>§§§,5iveC tress an%thq{ljke can be
predicted or dia nose?ﬁ <K£f“ti or}:]se@i‘ﬁ t%e riect%%g %% plregictlng or-83 jiajgrﬁos?rjfg thé state of
food intake contrSI*GAEILT body

15 When the amount contained of the nesfatin
polypeptide ¢r the nesfatin polypeptide etc. in a
biological sample was found to be decreased compared to
that of a biclogical sample derived from a normal
individual, the state of enhanced food intake or enhanced

20 body weight gain is predicted cor diagnosed, and
furthermore the onset of a disease selected from obesity,
diabetes mellitus, hypertension, hyperlipidemia,
hyperuricemia, fatty liver, cardiac diseases, 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 bioclogical
sample was found to be incresased, the state of suppressed
food intake or suppressed body welght gain is predicted

30 or diagnosed, and furthermcre, cibophobia, functional
dyspepsla, or the disease conditions 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,

35 or excessive stress and the like can be predicted or
diagnosed.

<Kit for use in the method of predicting or



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 polypeptithe?&ie° ta polyisptRieEsphisiiy ant Bhiike &G0 SetuettesetToith in any
of SEQ ID NOs: 3ye638118<18,:38-41, 65-73, 101-103 and 107-115). The kit for detecting the

amount expressed of then, 15.gena gncedingthe-nesfatin ete; includes, af least ane:of -2 PCR
primer, a probe or a DL A chip, for, detectin saidhgene. The PCR primer_contained in the kit of
o prosent Imvonior e e oo EBatt 18 b
comprising the nutte i segudliée Tta-gene EHEOWng ALttt 8t ¢4 htitteotidé'§8quence
complementary te:the. compleméntaryichain:therdef; andk would belpreparedaas appropriate

based on the basgnsaquence of asgene enceding:nestatinatc. descrbed:2b hereinhy a
person skilled in the art. For example, the PCR primers contained in the kit,of the present
invention can incﬁjcile, but relng[tufi&mi?ed %o, SeEQ ID I\?C%%ZZ %forwardh??ﬁner) %%cfpg\g(s ID NO:

23 (reverse primet)- e probe cohitammed ither kit OF tife pféséritinventiol 3GHeIudés, but
not limitecPto, onelthit i9obtaihed e fabellingta fraghhentaammplified wusing tieel abdvehgrimer

and the DNA sequence:ohSEQ IR N®: 2% asthe templatestbe | BPNA chif contained in the kit
of the present inveption can be prepared pysi&mggy@nggh%@ogg g@@eﬁnm .33 substrate

such as glass. In addition, the kit of the present invention. may include, as additional élements,
a buffer for dilutin§’84g 'reja%é 1< and bgl&lbglgcgeﬂ%s%’mﬁl%]sj %)%gtﬁ/rédc&ﬁt%lls?s’) :

The kit for detecting the amount expressed of the
15 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 sequence of a
gene encoding nesfatin etc. or a nucleotide sequence
complementary to the complementary chaln thereof, and
would be prepared as appropriate based on the base
sequence of 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}. Ths
probe contained in the kit of the present invention
30 includes, but not limited to, one that is.obtained by
labelling & fragment amplified using the above primer and
the DNA seguence of SEQ ID NC: 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



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 for

determining the amount produced of the nesfatin po%?pemptide etc. includes an antibody that
recognizes said polypeptide, a standard peptide and at 10 least one modified peptide for
competitive bindifi§*fEaelidn? ThePaRtedy eontHifiBdSA the kitdfithe preseht lifivention,
similarly to the antibpdyiused:-theabdwve methbdf meyebé pbutistrotlimited tohan lamidody that

15 recognizes the, nesfatin: palypeptide eten Thestandard peptide.contained.in theskiy of the

present invention is ucsed f?r constr tir:jg a calibration curve that.demonstraées a dose
TOLOCOL, € & 3 ma & mixed 1n_ac¥an

dependent bindir@ Sfthe” above antibot y to the nesfatin B/ofypeptl e etc. Such a 56 standard
polypeptide includiés ot exafmple; ajolyfeptide rECtMiZEd by thedbove antiiady Stich as
the nesfatin polypeptide etcicEhle nooditied papticefor competitive binding reaction, contained
in the kit of the present wyention, 25 refers 1o apeptide Lecognizedysthe-above antibody,
wherein the peptide an ability of competing wi esfatiin_paol ide,or the like in
biological sample%e?(%sé%&tgﬁh%#ee %ol?nat%ngf;r\%gjto%é%%%t?bo%gy.aﬁ%%’?ﬁ@ n?%g #ied peptide
for competitive bihBFiEFEEEEBNTE 30 HEGAMFBsd Dy MbRifytes Apropraté Fhatkit of the
present inventionlcarsdetermine thé iamamt 'of dhe hesfatimpolypaptitlecéted contained in a
biological sampley, fer example, (1) constructing a calibration curve obtained from the

standard peptide and 35.the aboye oa@ib%irytigitggap&q?sggg _qjit@eo%bc&\f%nlgpgg%gtpeptide for

competitive binding reaction, (2) adding the above antibody in the presence of the above

dy
modified - 85 peptite forcdmpatifive binding tehttiofin they 1s=d 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 is used for constructing a calibration
curve that demonstrates a dose dependent binding of the
above antibody to the nesfatin polypeptide etc. 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 inventicon,

25 refers te a peptide recognized by the above antibody,
wherein the peptide has an abillity of competing with the
nesfatiin polypeptide or the like in bioclogical samples
to be determined for binding to said antibody. Also, the
modified peptide for competitive binding reaction is

30 usually used by labelling it as appropriate.

The kit of the present inventicn 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 modified
peptide for competitive binding reaction, (2) adding the

above antibody in the presence of the above modified



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 polggeptide etc. using two kinds of antibodies
that recognize the nesfation polypeptide or the like and that do not inhibit each other. In this
case, the primary antibody is usually immobilized on a solid-phase, 10 and the secondary
antibody is suitabReRbelled for uSEnFThé kit'sf therpresgnt ivénitioh éan determine the

amount of the nesfatin polypeptideete. centained) indatbiplagicatksampleby, far example, (1)

constructing a_standard.cajibration curve by,adding the.standard peptide: 15 to the immobilized
primary antibody and rgactlrlﬁ th%1 peptide with Ehe %rlme , and thenbaqq_lng a labelled
secondary antibody- (2} Badifg 2Hd reatting’the biclogitat Sarpie 1 the Simifary mmobilized
primary antibody and theh addimgstheefabeiledsecorntirg antibody 202ard 13) 8étérigining the
amount bound of the seeandary antibodikindhe reaction with the ‘hielogical sampleiusing the

calibration curve. |n addition, the kit of thepresent invention may, daclyde, as addiiopal,
elements, a buffercl{jor dl|é,|tln 251 agﬁer#ts andhblgL %ltcal S%@pil, S, 5Jo%smve controls, negative
C

3, 0T, in 1T Sac T ase, .the o
controls, a substraté for determining thé abél” a feaction vessel, an instruction describing the

assay protocol efe” THese eliidiftsimay beShixed in aavance 2 ridededs AId6 -asheeded,
preservatives andzantisepticse 3onayyvbeaddeddp eaclyelemieht. IAMetlicdof Screemsiag a

candidate therapeutic cempaund> f he,present invention.relates to.a methad, of sareening a
therapeutic or prev%ggv% cggdjtq%tencos@ggygdpgg? fog djciec%se or C%ggli%igpse%;spci%ted with
food intake control and/or body weigﬁt control, said %o?npoun& aving” an éﬂeqt of fdod intake
control and/or bodiRERfhit:a86 S 8Bntfol Py, tor example, (1) constructing a

standard calibration curve by adding the standard peptide
15 to the immobilized primary antibody and reacting the
peptide with the primer, and then adding a labelled
secondary antibody, (2} adding and reacting the
biological sample to the similarly immobilized primary
antibody and then adding the labkelled secondary antibody,
20 and (3) determining the amount bound of the secondary
antibody in the reaction with the biological sample using
the calibration curve.
In addition, the kit of the present invention may
inciude, as additional elements, a buffer for diluting
25 reagents and biclcgical 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
neaeded. Also, as needed, preservatives and antiseptics
30 may be added to esach 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



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 expression of the gene (a ge"ng 6co"mprising a nucleotide sequence set
forth in any of SEQ ID NOs: 10-12, 18-20, 44-46, 74-82, 104-106 and 116-124) 10 encoding
nesfatin etc. in saf®@&R® an increase in the amount of the nesfatin peptide etc. (a
polypeptide comprisingianaminaacit seguenceveetiforth insany: et SEQ alDn\NOsH3:6, 9,

13-15, 39-41, 65-73,101:103 and,107: L15), contained in.said,cell or extracelyllarly secreted
15 out of the cell. It Qas 1td)eef demonstrated tr%at t(pe, Séj%gressigp of food intake or the
suppression of body- Weight galt R redtired in"ohesity, tiabates Mellifis” Hypetshsishy
hyperlipidémia, hyFeréficetifial fatfipiverneéartiac eiseases) cetélrat vasEulaF diseases, sleep
apnea 20 syndromenothopedicdiseasesymenstrualdisordersanc makgrantitunmars. By the

above screening methed ; & therapeytic oL preventive agent forsaid diseases g@ﬁlebe _
obtained. On the other hand, the presEnt invention also 25 relates to.a method of screening a
. coq$r151ﬁg F nuc eOCL%ﬁ feguence set %fu i? aq§ Ofs%&h'
therapeutic or preventive agen havmr? an efféct of enhancing food intake and/orenhancing
body weight gain, $4it tfiéthod comprising the‘stéps of tontactiy altest stibstatfce' with a
mammaligh cell, and detecting:thé:suppressediexpressior: 30 af thergene-enesdinghnestatin
etc. in said cell orza. fAegrease in the amaeuntotthe nesfatinpeptide stc, contained in said cell
or extracellularly sc%crejtceldS out og nthe r[g:enllt.3 Itakéa% bseeecrllu%emgngggt d mc t the er;lhan e t of
food intake or theTerﬁ?ancemgnt of @o&goggel?fit gaun is 35 reguire in cl dé"prhoab|§L funétichal
dyspepsia, or the 5ta€df stippfassed fobd itake of suppredsed bty Weight dgait resulting
from cancer, inflamnatorydiseéasas, 118 Eadacreaséddunetivns of the pituitary; sheshsroid, the
15 out of the cell. It has been demonstrated that the

suppression of food intaks or the suppression of body
wealght gain is required in chesity, diabetes mellitus,
hypertensicn, hyperlipidemia, hyperuricemia, fatty liver,
cardiac diseases, cerebral vascular diseases, sleep apnea
20 syndrome, crthopedic diseases, menstrual disorders and
malignant tumors. By the above screening method, a
therapeutic or preventive agent for said diseases can be
cbtained.
On the other hand, the present invention also
25 relates to a methed of screening a 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 of the gene encoding nasfatin 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,



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 polzpeptide or a gene encoding it are
compounds that act in a promoting or suppressive’ manner on any step of gene transcription,
stabilization or translation, and the secretion, activity expression or 10 stabilization of protein.
As used herein, corpodnds tharn deteaase thélexpressidhdevel o6& geheraigdcomipounds that
have an inhibitory;effegton @ny.of these-steps: The method of screening-a candidates

therapeutic compqund of the present inventionJor diseases or 15 conditions assogiated with

food intake control and/or body weight control may, be carried out in vivo or in vitro. This

screening in an iIFVivoCHsE S0P 8REMpPIST may be cafisd Sut A8cbrding 16 theYollowing steps:
(1) a step of administerifigreeandiddtbcompdund 6" QD% festaniffalr () & stélr of
determining the expressien datensity 1 of the nesfatin pphpeptidecetcs othe geneencpding

said polypeptide in.a Q@Ogtﬁneéémee‘ﬁ%@ therahove testanimal, and 25(3) a.step.of

selecting a compound that enhances, or afcomgougd that decreases, t@ebe p,resgi_on intensity
of the nesfatin pdifpEHtid& et dr théyete EricSding Said" pBlypeptide; &8 comparéd to the
control that received hé2eanditits corifoling. 36 A ebafpouridrthef Enhaiices e production
of the nesfatin pelypeptide £td.cand the expressionintensity of: the. genecencading said:
polypeptide can he.a candidate of. atherapeytic agent for suppressing. foodintakg and/or

suppressing body wejght gain. Substances having_such an 35 activity include, but not limited
tor & PPARy agorl And 16 Mo, O 1Ho R ar PRt & ComBRand hat Siaprdesss the
production of the nesfatiit§olpEpfitedtcs oF ¢ B8 HeGea888 HiE B préssion SHiettsity of the

gene encoding compound of the present invention for diseases or
15 conditions associated with food intake control and/ox
body waight control may be carried ocut in vivo or in
vitroe. This screening in an in vivo case, for example,
may be carried out according to the following steps:
(1y & 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 gene encoding
said polypeptide in a kiclogical sample from the above
test animal; and

25 (3) a step of selecting a compound that enhances, or
a compcund that decreases, the expression intensity of
the nesfatin polypeptide etc., or the gene encoding said
polypeptide, as compared tc the control that received no
candidate compound. '

30 A compound that enhances the production of the
nesfatin polypeptide stc. and the expression intensity of
the gene encoding said poelypeptide can be a candidate of
a therapeutic agent for suppressing food intake and/or
suppressing body welght gain. Substances having such an

35 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 etce. or



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_e{acg, an antisense oligonucleotide 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 anin&GhBaaRSfor dissasu<4846iatéd tHith: Tdof intake E5htFoaRdo Bbdy
weight control casealdopbé usedtasiappeopliates As: thie. éxamplé of suchrpathotogical animal
models, there caphg,mentionegithe 15 C57BL/6L, Hana SleAY obese micerthe.Zucker-fa/fa
obese rats and the like. Alsa the transgenic animals, of the present invention ar animal models

that received the nesfatin ﬁdlypeptléle etc., or a substahce that suppresses the activity’or the

expression of saidbolypéptidetafithe 20 ied Fhe determinatibh oFexstesiion intensity of

the nesfatin polypepfideietcy ot the gengentoding: saigh pobpeptide. ¢anbe-darisdiout by an

immunological methad, or by determining mRNA. In the Fggm@?jgggﬁg’l methogh.a 25 format
0g

compatible with the purpose of determination or the biological sample may be used as
appropriate. For BXahiple! Whet Blobdsamples or lysates of biological tissues are used as
the biological sample, th¢ ELISA: tréthorl the RIZrmiethod tHeWestens bistingahetiod etc.
30 can beoselected, an@: whesstissiiei speaimens ane tised, sfrimunehistachemicalinethods etc.

may be selected Whem mRNA iso:he defernineds a foimat compatble with fhe,, pugpose of

determination or the hiological sample may be used as appropriate. When, for example,
MRNA extracted 35 ffori the eio%%%él%ssauneg@ﬁsg& e'RT: éRC%neLtﬁ% ocra]tﬂ‘néiﬁ\l'ogrthern
blotting method €té. ¢aFbexeléEtBd BRd® When fi§st83peEifiEns 7€ used: the in situ
hybridization - 8%-emetiod ete lcaambesklectédl s, there can be menticned the

15 CETRL/6L Ham S1c® 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 Immunological method
or by determining mBRNA. In the immunoclogical method, a

25 format compatible with the purpose of determination or
the biolcogical sample may be used as appropriate. For
example, when blood samples or lysates of biological
tissues are used as the biloleogical sample, the ELISA
method, the RIA method, the Western blotting method etc.

320 can he selected, and when tlssue specimens are used,
immunchistochemical methods etc. may be selected. When
MRNA is to be determined, a format compatible with the
purpose of determination or the biclogical sample may be
used as appropriate. When, for example, mRNA extracted

35 from the biclogical tissue is used, the RT-PCR method or
the Northern bleotting method etc. can be sslected, and

when tissue specimens are used, the in situ hybridization



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 leypeptide etc., or the gene encoding
said polypeptide in the above 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 polypeptfe-ée? di'the gée BRcBUTG saitt polypeptide, as compared to the control
that received no candidiite eoapound.£151n thisrcase; aecompourm that erdvances the
production of the nestatin: palypeptide ete: andithe exprassion intensity of the gene encoding
said polypeptide can be a.cand] -a th ic_agent for . ressing foad intake and/or
suppressing body weig h@Z)O Saoilérﬁ%gj ggﬁaéggé%ﬁgjiﬁé s%c%gaknuéét%\gi%y Fnoé?gggggutw lrtl%!gllamited
to, a PPARY agonigt™dnd thé fik& “Onthe" dther hARE® & compound that suppresses the
production of the nesfatii potypeptites étcl Dredecreases the expressioncintensityoftthe gene
encoding said polypeptide canrbe a-25 candigatesef a therapeutic:agentfor enhanciag food

intake andjor enhaneing gy, weight.aain- Subsianges AaVIng.sHef.ap A Jaclyde, but not

limited to, an antibody_that binds to the nesfatin polypeptide etc.,’an antisense oligonucleotide
against the gene 8At8dinG $41 30 polypeptide, a PPARY antagonist and the like. As the test
cell for us€in the screeniidg rietict-of thepreseht invertion: aieell separatedzas-appropriate
from an animal or-ar:establishedrcell lire canshe , mentioned-ib dbe casenateells desyed from

animals. 35 Theirgxamplesiaclydea ponssmall cell-lung canser cell, ling, anadipose; cell, a
brain- or nerve-derived cell, a. cell line or the géet'g‘st e tissue derived from 90, animals,

. olypeDfide, as compa e control that received n
organs or tissues harvested as appropriate from * ©
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 enhahcing body weight gain. Substances
having such an activity include, but not limited to, an
antibody that binds to the nesfatin polypeptide etc., an
antisense oligonuclectide against the gene encoding said

30 polypeptide, a PPARy antagonist and the like.

As the test cell for uss in the screening methed of
the present invention, a cell separated as appropriate
from an animal or an established cell line can be
mentioned in the case of cells derived from animals.

35 Their examples include a non-small cell lung cancer cell
line, an adipose cell, a brain- or nerve-derived cell, a

cell line or the like. As the tissue derived 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 ponp_epgiQe_can be carried out by an
immunological method or by determining mRNA. In the immunological method, a format
compatible with the purpose of determination or 10 the biological sample may be used as

appropriate. For &xaiinl8; whehthe SAmplé 188 beirdéridd froff air Anfmat, i Si8metry
or cytoimmunolodieal staitiag eteatabrhe used, and whenrtisstrrspecimeéns:derivédsfrom

animals are useds #nmusohistochenicatimetheds etegmeayde J5-selected: When peeparations
such as lysates frpm samples are used, the ELISA method, the RIA method, the Western
blotting mgthod etc. can }t%e sc?lected., When mRNA is to be determined, a format compatible
with the pirpose of detehmination: or the tiBIoYica AR Hay be liSed as™20 Fppropriate.
When, for exampl Hriifni-derivedscell Sarfiples-ortissueEsamples are dised agildey retain the
morphology, the incsittohyhrdization methed: ete Canibe hselectadnand when mMRNA extracted

from said samples s .ysed. tbe RT-PCR,methods fhe Northern, hiotiing method, 25 etc. can be

selected. The present invention discloses that the PPARy agonist enhances the expression of
the nesfatin polyp8ptide ete" and the gehie-encoding it Fitiifs, ih the" abBvaEtes bftontacting
a candidate compdhd Withod Bermanifial-tieived-cell e tissue s the Cormpaands That
suppresses the expressien ofitlke: nesfatinpplypeptide etd.] otdhe generepeoding of said

polypeptide of whigh -gxpression is.gnhanced cankbe serganed By cotacting PRARZ. such as

troglitazone with thens%@p&es glcgnult%%e%selx vggh, 35 before, or after contac ?g the candidate

compound with the sample, and the compound%stﬁgt %ﬁﬁgﬁ%gnesxpc%%géi‘é% of said polypeptide

or the gene enco@fiitlifi & Rfechaffiem="et " hat Hoee rtirvb Ve PPaRy oan beagcreened.

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 bioclogical sample, may be used as

20 appropriate. When, for example, animal-derived cell
samples or tissue samples are used as they retain the
morphology, the in situ hybridirzation method etc. can be
selected, and when mRNA axtracted from said samples is
used, the RT~PCR method, the Northern 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 encoeding 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 polypepﬁide
etc., or the gene encoding of said polypeptide of which
expression 1s enhanced can be screened by contacting PPARy
such as troglitazone with the sample simultaneously with,

35 before or after contact of the candidate compound with
the sample, and the compounds that enhance expression of

sald polypeptide or the gene encoding it, in a mechanism



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
compound 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 th&tBAchisiT of #Hé cENY O iftensity by the ridsfafin S Peptide etc., as
compared to the controllthat avas not: cortactetbwithetheccardiddtesgonmpound: 11.5:4n this case,

a compound that enhances the reastive: intensity of the selly-the-resfatinpalypeptide etc.
can be a candidate ]9f a th@:ri“ad%e%t'kccagegttforosrlupc%reessiertgl ]‘oogsi‘ntgge and/o su(ppress' g

n
body weight gain?ﬁ sycp, A compound that decreases the reactive inten%‘iit?/m& the 20 cell y the

nesfatin polypeptitheF &> tafr bé Bdandiate ofs Herdpeutic isnt ToF EnhBREH IG8E intake
and/or enhancingdbbdyaeight igais.: Substances having the latter activity include, but are not
limited to, an antibody that hinds 9 the nesfatin-polypeptide.etc: 26:As the testcella cell

separated as ap%gﬁf}lgt!e_ Jrom 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 brdin? of Ve derEw EEItTE celt 30'fite or e fiRe YRERhEHfssue
derived ftdm aninsals; organswritisstreblhawesiadas appropriateé frdm the animals can be
used, and as an examplgsbrain disspiec section it aform eontaiingdhedhypothakamuys can be

used. 35 The reagtion in the abgve £elkrefers,to a physical .and chemical,change indyced by
~ the action of the nesfatin [gol(%ge tide etc. on the celldatnd |Q§Iu e, f(gr exam I%, - 92 changes
in cell morphology°mémbrane p fplf orpared Lo the contro @t Wes not

tential 56
contacted with the candidate compound.

15 In this case, a compound that enhances 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 focd intake and/or
enhancing body weight gain. Substances having the latter
activity include, but are neot limited to, an antibedy
that binds to the nesfatin polypeptide etc.

25 As the test cell, a cell separated as approprizate
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,
organs or tissues harvested as appropriate from the
animals can be used, and as an example brain tissue
gection in a form centaining the hypothalamus can be
used. _

35 The reaction in the above cell refers to a physical
and cnemical change induced by the zction of the nesfatin

poeclypeptide etc. on the cell, and include, for example,



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 trans;r%gtiq_n regulatory region that is in a
genome of the nesfatin and that controls the expressién of said gene is obtained, and can be
used in a reporter assay system that employs the nucleic acid molecule of 10 said
transcription requiRGREFEYioR. TRerepoHer a53ay: systeni Tefers1d A agday System in which
a transcription regulatary, factorthat laots on saitdtanscriptiom regtlatory regiontisscreened

with the amount expressed, oftheseporter gene.disposed downstteam to,the 15;transcription
regulatory region as indg_)%f@s an egamp}leeg)f srléqh ggre%n'nghthe e.can be mentioned
those that include the ollowing s?eps’ ffﬁ 0 2%) ; (f) a s?ep of ¢6n ef“c]fieng the candidate
compound®with 20 a cell WaVigTitF6ducedl fisreRt BoFectBE cBRipting thé hearsenRption
regulatory region ofithergéne ercoding the ipestatincpalypeptide andythenreparterigene under
the control of thedeansesiption:regulatory, reqion; §2) a-step.ofidetermining dhe activity,of said
25 reporter gene; and,(3) & step. of selecting.a gompound hat decreases, or 8 compound that
increases, the expression level of said reporter gene as compared to the Control that was not

contacted with the*Eafididate T pdtnd 36 1 s Cfsé HeBrp ot mtFthEt eiarces the

expressid intensity of the zeporep tere cartbeés ccandidaterof a therapeuticcagentfory

suppressing food sntake.andfersuppressingbagy weighhgain..Substances zhawng.sueh an

activity include, blite%rglgqglypitgg(}go 35.3,PPARY agonist and ;_Q%gglégrAlson:Oa compound-that
ion i ity of th b

decreases the expression intensity of the reporter??tene can be a candlojl'gte of a therapeutic
agent for enhancing 203 T66d intake”And/or Eriancing body weiain - sxpresse

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 ceontacting the candidate compound with
20 a cell having introduced therein a vector comprising the
transcription regulatory region cof the géne encoding the
nesfatin polypeptide and the reporter gene under the
control of the transcription regulatory region;
{2) a step of determining the activity of said
25 reporter gene; and
(3) a step of selecting a compound that decreases,
or a compound that increases, the expressicn 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 body weight gain. Substances
having such an activity include, but are not limited to,
35 a PPARRy agonist and the like. Also, a compound-that
decreases the expression intensity of the reporter gene

can be a candidate of a therapeutic agent for enhancing



Substances having such an activity include, but are not limited to, an antibody that binds to
the nesfatin polypeptide etc., an anti-sense oligonucleotide against 5 the gene encoding said
polypeptide, a PPARy antagonist and the like. As thg;transcription regulatory region, there can
be mentioned a promoter, an enhancer, a CAAT box commonly seen in the promoter region,
or a TATA box. As tfkeLrlo [eegrtgag?ne, there can beb%s&?d the ctgll_,gr%rglphemcol

acetyltransferasez(afD )laéﬁe, the uc?frergséwgré%jél??he grsbv‘\’/qt%lﬁérmdne %éne and the like. As

the cell into whict? &repoitet Yérie vaetot is introdifed’ tierel 84n betmehtioned®a el line
separated 15 or establisheddfromnanimalscdenimamimatian cellsisuchras fisgast, and the like.

As the method of introducingthereporter.gene :vegctor into the hast -there canhelustrated
the biological method, the physical method, the chemical 20 method and the like, As the

biological Tnethod: tRef&Ean BEiStPad a4 micthdd thiat @mpldyS HVitud Vetdsr & imatod
that employs a spécific. kéeeptor, cell fusion (Sendai virus (HVJ)), polyethylene glycol (PEG),
electric cell fusion, micronucleatercelkfusign {ehromgsome29 trangfer), and:the like. the

Physical method incliyes,a.miciolniestion methad,,an Sigclaparaiian mehod, g, method that

employs a gene particle gun, The chemical method includés a calcium phosphate precipitation

method, a liposoni&etod” & BEREHektraiThathod "a profopfastS30 metfiod 8n erythrocyte
ghost méthod, ancerytivoTyte emembianesgliest methedcand a ricrosapsiierhetiod.
Pblynucleotides, antihedies: celldingse or oxadelaninals required fervarous sereening

methods of the present inyention can.be assgmblgd,in,advance to make 35 kits. These kits

may contain, as additiorAaI elemecnt ,a ,su@strW tg cgmp%%n%;(%re%se in labelling, a medium or a
vessel for culturing cells: % poSitiv& or negative -

Standard samﬁl%?%n‘é%ﬁg ructions
descrkﬂngthernekﬁééOducedr there can be mentioned a cell line separated
15 or established from animals, non-mammalian cells such as

yeast, and the like.

Az 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 bioclogical method, there can
be illustrated a method that emplovys a virus vector, a
method that employs a specific receptor, cell fusion
(Sendal virus (HVJI)), polvethylene glycol (PEG), electric
cell fusion, micronucleate cell fusion {(chromosome

25 transfer)), and the like. The physical methed includes a
micreinjection method, an electroporation method, a
‘method that employs a gene particle gun. The chemical
method includes a calcium phosphate precipitation method,
a liposome method, 'a DEAE~dextran method, a protoplast

30 method, an erythrocyte ghost method, an erythrocyte
membrane ghest method, and a microcapsule method,

Polynucleotides, antibodies, cell lines, or model
animals required for various screening methods of the
present invention can be assembled in advance to make

35 kits. These kits may contain, as additicnal elements, a
substrate compound for use in labelling, a medium or a

vessel for culturing cells, a positive or negative



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, but 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, performedin,

accordance with the methods described in ;L'Msc'ﬁecular Cloning" (Sambrook, J., Fritsch, E.F.
?@?s

and Maniatis, T.,3ésud-B§ COIll $pring Harbd? - E4BBratoR7 Préss 1689 of WRER®
commercially availabte a@agentsdr kitstare lysed theywerenliséd agdesarived it 15 the
instructions attachgd /3 the commercially available qroducts. In experiments using animals,
unless otherwise specified, animals, (male_rats) were kept und; illumination,cycleof 12
hours of the light perio‘olglﬁgn1p 6 egerﬁt to %ﬁgaor% ‘i%lﬁ%ug}élwof%:tgclixa%%?eg%d%rﬁ%%o p.m.
to 6 a.m. the nextfothihg &L 2362 ahdthe BxpEfintét\Was carfied bttt indsrthe Authority of
the animal expetiment facility 3fdGaamerteiversity. 'WORKINGTEXAMPE ES Woiking
Example 1 25 Claning ofdhe.gens, induceshby stimulatien with the: :RP ARy agonist In order to
identify the gene {hal Acts on.foad dtake, anitol andiay bodyweight roatralacong the genes
of which expression is regulated by PP@Ry, genes that are 30 speciﬁgaﬂx indu%%d hen SQ-5
cells (maifly derived fidiT Furiansy aFe Stiffitlatet Wit e BBARY agonist were gﬁy)gned, and
from them, genesithat aie dikelynto Nmction'as aCseriamary factoPwers selectet THe ethod of
obtaining genes of whichexpressioniis, 35 specifically inducetdysPRPARY fia nomesmall cell

lung cancer was cayried oyt aceording £g thegnethod of Satoh s At Al Qneagenenie

Codand). 2002, You feh PP FH 1880, The mehenl hilefl desgved Below. Blamygach of
15 the instructicns attached in the commercially available
products. In experiments using animals, unless otherwise

specified, animals {(male rats) were KkKept under an
illumination 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

~

20 p.m. to & a.m. the next morning at 22°C, and the
experiment was carried out underx the authority of the
animal experiment facility of 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 control and/or body weight control among the genes
of which expression is regulated by PPARy, genes that are
30 specifically induced when SQ-5 cells (mainly derived from
humans) are stimulated with the PPARy agonist were cloned,
and from them, genes that are likely to function as a
secretary factor were selescted.
The method of obtaining genes of which expression is
35 specifically induced by PPARy in non-small cell lung

canger was carried out according to the method of Satch



(Riken BioResource Center RBC0110) cultured for 48 hours under stimulation with 10.9 M of
troglitazone (Sankyo Co., 5 Ltd. ) , a PPARYy agonist, and SQ-5 cells not stimulated with
troglitazone, poly(A)+RNA (mMRNA) was prepared,.ang was subjected to a reverse
transcription reaction to prepare double stranded cDNA. A subtraction method was carried

outin which the gene expressing n common cONA (diyen) 40using g gelle being expressed

in the non-stimula_tweda cells is subtracted from cDNA (tester) prepared from the c?llg -
stimulated with trogfita¥ona-dsing the doubie §FahdeatDNASbtairdd THE Subtraction’
method was carriéd out using:fragmentssutaime by Cléavinguthe s tester ahdl diveEcDNA
with a restriction gpaymesRsal:and 1 by the Glontethis PER-basedicloning kitaceosding. to the

attached protocol. The residual cDNA after subtraction was subjected to electrophoresis on a
1% agaroge gel in“ T Ak biffer %fﬁmﬁoﬁ%s%ébe?ar}%, IQ%%@%% an tﬁ%ﬁ%@ﬁ%%%fh a
length correspondiretoit.522i0kb e dilectdtl Andiatid toRFEPGEM(RY T E3dy vector
using the pGEM-R)x-T zasyiVester System ¢ (PremegaiCotmn Catadoi A1360)paecording to

the attached protgcal. T, Qeslig%gqge@q%mas introgdyced. into.a E- coli strain DiHSa: and

allowed to 25 form colon|e§ Q%gnt ar rgeéii%r}rg rréegsa{%d vgi;rlh aolmeéple%iH@ c&r}tgg?%ipg 50
sg/ml ampicillin, &t thé'cBIdHiSs obtaified” were picked tp to obtain clones containing cONA

of the géRe of wiHiBh SkpFESsiBRiS SPeificalR REtEEaDY- Trogitarshe Shikitiatsnic30 Each
clone was identifiedysanalyzing: the: rritléotide segientesfthe cloned: ocBNAr&: cgticof each
clone obtained wag cultuted overyght inarl0-miy0f the, 4.8 medium cantaining130 g/ml

ampicillin, and a plasmi as prepared from the.cells using the QIAGEN's QlAprep(R) 35
Spin Miniprep kit %12%8? ﬁ\é{tg?%{eg ac?tba%c%%%%r'otoéﬁc}f For ﬁ1e plajérr?id of each clone obtained, a

reactant - 96 for ABEEbAde‘BqUENCEanaRECRAS Srabated sty tHe *F7 BrintéF (Promega
Corp., Cat: No. Q50213 anertheBigDye détninatdr GyelesSegasncingsFs Ready Readtion kit
(Cat. by the Clontech's PCR-based cloning kit according to the

attached protocol. The residual cDNA after subtraction

was subjected to electrophoresis on a 1% agarose gel in

TAF buffer (40mM Tris-acetate, 1imM EDTA), and then cDNA

20 with a length corresponding to 0.5-2.0 kb was collected
and ligated to the PGEM'™-T Basy vector using the pGEM™-
T Basy Vector System I (Promega Corp., Cat. No. Al360)
according to the attached protocel. The ligated vector
was introduced into a E. coli strain DH5a 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 Fach clone was identified by analyzing the
nuclectide sequence of the cloned cDNA. E. coll of each
clone obtzined 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 QIAprep™

35 Spin Miniprep kit according to the attached protocol.

For the plasmid of each clone cbtained, a reactant



No. 4303149) of Applied Biosystems according to the 5 attached protocol, and its nucleotide
sequence was analyzed using the AB1337 type DNA Sequencer (Perkin- Elmer). By
subjecting the nucleotide sequence of cDNA of eacheclone as a query to the BLAST method
with the 10 sequences on the EMBL and the Genbank nucleic acid database, a sequence was

obtained for whic the fUll; lengt CRINA,sgguenge was known. From:thesfulllength,eDNA
sequence obtained in the above process, cDNA encodlng a&r?oteln hav(ljpgﬁg S|%pa£15 peptide
was analyzed by'the"SighaF P 'SOftRARE irr 8Fder to- Select Sectatary fadtts 2Restts’ Clones
obtained by the Sibtractivhcst CINEeof theeSOLBEells Avtastimiiated With troglitdzZone using

the 20 cDNA obtainedsfromithe; SQ=Sueells stimedategkwith straglitezoneswete 596 clones. For .
213 clones among. them,. semarkable homology was, poted with thesegistered ;sequences in

the nucleic acid sequences in EMBL and_ Genbank. Furthermore, by the naI¥§is of signal 25
peptides, 9 clone¥ \Were §lgJedtedl (o fialis 7 signal SFeptide SEGUEAEE “One"dFthe 9 clones
was the human NEFAr gene for which a function had not been identified (SEQ ID NO: 1).
Working Example 2 30 induction:et they NERAgerie-exprassienireacultufedosell difie

by.PPARY agonist.stimulation In.order to.confirm the industion.afithe NEFA gepe expression
by troglit{azone, cell lines HTBl85t n %4% ex%geésin% Pﬁbgﬁ% annd an .acdi 0se, cell line
3T3-L1 Were 35 gﬁaﬁiyﬁfél&%r fhe exﬁrer“sslon Bt the NEFA géne byﬁ\?or?ﬁern CB’Iotting. SQ-5
(Riken BioResoufée Eentér RBCOT1O) wad'd@ 970 8tibetfiretin 4RSI 420" medium
(Invitrogen-BRL, Gatg i40.cI187 5085 contamingA09% bovine fetal serum (Invitrogen-GIBCO).

Human cerebrospinal blastQcytoma ,11-1ength cDNA sequence obtained in the

above process, cDNA 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 cDNA of the
80-5 cells not stimulated with troglitazone using the
20 cDNA obtained from the 50-5 cells stimulated with
troglitazone were 596 cleones. For 213 clones among them,
remarkable hoﬁology was noted with the registered
sequences in the nucleic acid sequences in EMBL and
Genbank. Furthermore, by the analysis of signal
25 peptides, 9 clones were suggested to have a signal
peptide sequence. One of the 9 clones was the human NEFA
gene for which a function had not been identified ({SEQ ID
No: 1),
Working Example 2
30 Induction of the NEFA gene expression in a cultured
cell line by PPARy agonist stimulation
In order to confirm the induction cf the NEFA gene
expression by troglitazone, cell lines HTB185 and SQ5
expressing PPARy and an adipose cell line 3T3-L1 were
35 analyzed for the expression of the NEFA gene by Northern
blotting.
SQ~5 {(Riken BioResource Center RBCO110) was



cell line HTB185 cells (D283 Med: ATCC HTB185) and mouse 5 fetal fibroblast cell line
(precursor adipose cell line) 3T3-LI cells (ATCC CL-173) of which differentiation was induced
with insulin, dexamethasone and IBMX were subcultured in a DMEM medium
(Invitrogen-GIBCO, Cat. No. 11955-040) containing 10% bovine fetal serum. 106 cells 10 from

each cell suspended in, 10,mLaf the mediym were plated.in a-dishwith a diameter of 10 cm.
After the cells adhereq ;(%ﬁ%e substrate, DMSO alone (control) or traoglitazone (Sankyo Co.,
c

Ltd.) were added¥5 a contantration 6F16 '8 M£10-9°51 or"f0-52 hndduitured 15 under the
condition of 5% 00Prati37 CIfor24 Feurs or A8 #ours TFbI eaehexperimentgitupiacells
treated in 5 dishes Were sesaped feamdbe subsitate after:a cedainiperiad, anditetal RNA was

extracted and collected using JSQGEN. (Nippan Geng.Cat, No- 312:02503) according to the
20 method descn%eg_lglthe rotocaql. A probe tp det Ctﬁl?fg the NEFA gene was prepared

using a 565 bp DNA fragment set .(f%jrjt%cm%ﬁb By 18B61fiRG With i vitro tahscription
using a SP6 polyriéikses Usihf d prasmit extracted - fromoie motsel?s braiFccDNA library
~ (Invitrogen Corp.sCGat. N010655:2%) asHhertemiplate and thedfolowsig:primersat ao.

concentration of 9.2:Ms5 amplified, DINA yas,prepared by, 35 -cycles of reactiongomprising
denatura,tB)n at 9§C for 1.5 minyte, annea igg t.58 JOV gnggnirwte and, amplification 30 at
X

72C for 2 minutes ﬁ}a aer%%iccl%c?, Takara. aianTt poﬂ/meraste,ecgﬁ? 0. RROD1A 2.5U was
used). PCR primérs3ot prepafngthé NEEA srober Eoriiard priflepr.  After the
5-CCAGTGGAAAATGCARABGAT-3¢SEQ IDNO: 22835 Reerseéprémeérontrol) or
5-TCTTTGCTTCEGGEAEGAId A(SER 18, NO:.23) r 98: Afterdhepurity-of the amplified

DNA product obtained was canfirmed by-a 2% agarose gel, electrgphoresis using the TAE
buffer, it was subcloned int% the pGEMg’Ig-»T'Easy vector ursing the bGaé}a~ﬁﬁ- Ii’:eacfisy
15 under the ceondition of 5% C0; at 37 °C for 24 hours or 48

~

hours. For each experiment group, cells tresated in 5

disghes were scraped from the svbstrate after a certain

period, and total 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 gens was prepared
using a 565 bp DNA fragment set forth in SEQ ID NO: 21 by
labelling with in vitro transcription using a 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 denaturation 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. RROJOIA 2.5U was used),
PCR primers for preparing the NEFA probe:

Forward primer: 5-CCAGTGGARAATGCAARGGAT~3 (SEQ ID NO:
22)

35 Reverse primer: 5-TCTTTGCTTCCGGGATGATTA-~3 (SEQ ID
NG: 23)



5 Vector System | (Promega Corp., Cat. No. A1360) according to the attached protocol, and
introduced into the E. cell DI35a to form colonies on an agar medium prepared with the LB
medium containing 50 g/ml ampicillin. Several coloriges-obtained were each picked 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, svas prepared.ysing.the. QIAGEN's QLAPreR(R) Spin Miniprep kit
according to the attached protocol. Afr.eactgtn;f\g/or n gleotigg seguence analysis was prepared
using the T7 15 prifriet (Proffiega Corp.. Cat. No. Q5021 of thie SP6 primer (Promega Corp.,
Cat. No. Q5011)%it- e Bigbgé Terdfinator- oy déSéyieiiting FS Ready Reattish kit (Cat.
No. 4303149) ofApplied Bipsystéms aceordingdotheattacherprat6esl.  aiid issgucleotide

sequence;was aralyzed using dhe AR1337,.4Q RNASequencerPerkin-Eimern).4 clong that
has a sequence corres ongjcng Lo t{?e qudicié)eld sg? ence f;mgl igegi\/hj[%r% éhg@é— d ggﬂe
amplified NEFA-§&riv8 gaeneaf:acees e Lrmicprdmo &r side of thé Vector was made a clone for
obtaining a plasmiébfor preparing thé probe. Thesclones2s obthinadvwaseukdred Bverhght in a

10 mL of the LB smedium containing 50,/mlampicifin. and.a plasmid was cprepared from the
cells using the QIAGEN's Plasmid Mini Kit accor ing .toIE attacherclzlﬁ?nC t%cgj. Tg&ﬁrepared
plasmid was cledietPtitha FESHcHon efzymé Ncolt 30 xtractéd With phieno, purified with
phenol/GIAA extrastion land aftep precipitating with ethandl, iiastdis&6f/ed at 1 g/mlin a
ribonuclease-free. & huffer (16 o, Tris-Hed, & mMAEDTA: pH 8:Q) toqurepare eeterplate

plasmid DNA for&)repariQg%@gp&rgg%ﬁslggellsga%% 35 @f%@é\@g{pr%@gqﬂg%}e@) of the

template plasmid Ifﬁl,&)ru Promega’s Riboprobe(m System- with 2.53“%& - 99
32P]UTP (Amershaim Bi5S&ehtes Tfic.t tat NG PEL0BAS 8660 - Ci/md, SE5 HCiTm™ and 20U
of RNA synthaserSPBe(contiined direthieskitRacoording 3¢ thie ppetoed| atacked 6 thé kit. 5 For
electropharesis fer-Nesthernletting, tetab RNAat . No. 05021) or the $P6 primer

{Promega Corp., Cat. No. 05011} and the BigDye Terminator
Cycle Seguencing FS Ready Reaction kit (Cat. No. 4303149)
of Applied Biosystems according to the attached protocol,
and its nucleotide sequence was analyzed using the ABI327

20 DNA Sequencer (Perkin-Elmer). A clone that has a
sequence corresponding to the predicted sequence and in
which the 5'-end of the amplified NEFA-derived gene faces
the T7 promoter side of the vector was made a clone for
obtaining a plasmid for preparing the probe. The clone

25 obtained was cultured overnight in a 10 mbL of the 1B
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 protocol. The prepared
plasmid was cleaved with a restriction enzyme Ncol,

30 extracted with phenol, purified with phenol/CIAA
extraction, and after precipitating with ethanol, it was
dissolved at 1 pg/ml in a ribonuclease-free TE buffer (10
mM Tris-~HCl, 1 mM EDTA, pH 8.0} to prepare a template
plasmid DNA for preparing the prohe. A lzbelled RNA

35 probe was prepared from 1 ug of the template plasmid DNA

using FPromega's Riboprobe'™ System-SP6 with 2.5 uM [o-



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 formalgighyde at 100 V for 2 hours. Using a
10-fold concentration of SSC (150 mM NaC1, 15 mM sodium acetate), RNA was transferred
from the gel aftek phoresis to . a nylon membrane (Perkin-Elmer Inc., S n Plus
(R) Hybridizationgffggs%e?%ﬂméerﬁ_ﬁ?aaﬁ“e)&;%ﬂ leeﬁgﬁgfgr?égd 15%%6’%%2%&59 b
immobilized by UV {i8ifg Strataderie's Siratafitkért THER, HE Myfoi? nidihbfaRe vias ¥ibjected
to prehybridization ihtaeptehybrigizatioh solution: {6:25:MtNa€l, 20 mMhEdsHdCIypH 7.5, 2.5
mM EDTA, 1% SBS, 0.5% bovine serum albumin, 0.5% polyvinyl pyrrolidone, 0.5% 20 Ficoll,
50% deiopized formamjde) at.43C for 3 hours, and_to hybridization in.a hybridizatio lution
(0.25 M NaGh 20 M THoCT BHT S, 28 SN EDTK 10k Gog 6 552 Bovie car
albumin, 0.5% p&yVityl B§rrbliaBn& 265962 Ficoif 5096 deionizad TormarmtiecRov% dextran
sulfate) 25 contairingd,800,000 epaimtof the |abelfed: RINA prebéi@k s43Gdeernight. ifter
rinsing the nylon mmembrangrafterbybgidization:with & two-feld-concentration @£ SSC, it was
washed twice undet 2.stinagntcndiion,f Q.2:{old  soncantealio L 536, confaining 0.1%
SDS at 60C for 30 30 minutes. The nylon membrane after washing was exposed overnight to
an X-ray flm (Kob@K"Xx flfififthe Pre€ehe of difHidnsifyiig séréen (Cr8hex, Lightining
Plus), and the lalbefiat: RINA probe tHatA¢bridizedWaladétected 185 «Rdsuit= Thieatesult of
Northern blottingranalysis oftbe = 00 dadaetian of shg NEEA-gene with-treglitazone: (EGZ) in a
cell line is shown.in, Fig,.1 Japes.1:4 rerresent esults-fpr the puman medylioblagtema cell
line HTB185 cells @at are exrgresgNgng PPARy, Lanese 1 and_ 3 show the 5 detection of the
NEFA gene expredsioh With the RNATSE tefis Clttréd (24 holirs ahd 48 HoUHE féShectively)

membrane, RNA was immcbilized by UV using Stratagene's

Stratalinker. Then, the nylon membrane was subjected to
prehybridizaticn in a prehybridization solution (0.25 M

NaCl, 20 mM Tris~-HC1l, pH 7.5, 2.5 mM EDTA, 1% 8DS, 0.5%

bovine serum albumin, 0.5% peolyvinyl pyrrolidone, 0.5%

20 Ficoll, 50% deicnized formamide) at 43°C for 3 hours, and
to hybridization in a hybridization solution (0.25 M
NaCl, 20 mM Tris-HCi, pH 7.5, 2.5 mM EDTA, 1% 3DS, 0.5%
bovine serum albumin, 0.5% polyvinyl pyrrolidone, 0.5%
Ficoll, 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 S8C, it
was washed twice under a stringent condition of 0.2-fold
cencentration of S8C ceontaining 0.1% 3DS at £0°C for 30

30 ‘minutes. The nylen membrane after washing was exposed
overnight to an X~ray f£ilm (Kodak, XAR 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 Horthern blotting analysis of the



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-' M 10 troglitazone for 24 and 48
hours, respectively. As a result, only a slight exp_re%i n_of the NEFA gene was noted in the
cells not stimulated with TGZ (lanes 1 and 3), whereas marked induction was noted in the
cells stimulated with TGZ for 48 hours (lane 4) Lanes 5 and 6 .15 in the Figure rePresent the
result obtained with“S6%8 “that fs EXfrelsifig PPARY: T'ank"8 Sholis te® détettion 0f the NEFA
gene expression wth-the. RNA of tie 8Q-B:célls -culturebawitiiout FGZestimetation, while lane 6
shows the detectien.of the NEFA-geneexpressionwith ke RNA©0f 20 cells stimuated 10-4 M

TGZ for 24 hours. éblsl% rgggl%, a low level of exgr%ﬁjgn.v_va noted inthe geyssr}lot st_ilmulated

with TGZ (lane 5)C, Whéreas marked induction 0 expression o fhe NEFA gene was noted in

the cells Stimulat&eifith TG ZIor PachdiE 1476 B) = Fifisrhiore’ 251ahes 74D miFig. 1
represent results fdan the mguse- 4etal fibrobtast celldings(precurspr adipese ced lne) 3T3-LI

Ce"hs thhat are e?&ﬁ*ﬁi%f%ﬁ%héﬂ.”@t@ﬁﬁ@%@i@? Setegtionehthe N%&?,e%%@resiion
with the RNA of the 3T3:LI cells cultured without TGZ stimulatjon ile 30 lanes 8-10 show
the detection of tr?é‘1 If\?‘nl'—_sF% 'éﬂélﬁie éxﬁ%é%‘%igﬁl %wﬁﬁtctﬁétﬁﬁlﬁ S th’g}%\lgﬁ?cgﬁg stimulated with
10-5 M, 10--' M SHETOSHPS TEZ résfediVel§  foieds Robirs e 21 Fésult) a fonsiderable
amount afiexpressiany bf the: NEFAcgeid wasinéted even intheabsencelof. TGZstimulation 35
(lane 7) , and simjilak gxpression was:obtained whens sstimulated Wit 26’ Mcdos1@=2M of TGZ,
indicating that - 101 the NEFA gene.is being canst ta! pressed;iteespective of the
stimulation of PP?&V&/& ir‘iéj1 x%%§|% _‘%greg.%fgﬁgn% gntibody again%NEFA and the 5
demonstration of ekpré&i6Ran tHE FAEOraiR e S8Rrétary proitefh éXpletsetd ih'the adipose
cells is also expressad in thel brainh af@dhtisthdd beeprs (lane 4). Lanes S5 and 6

i5 in the Figure represent the result obtained with S¢-5
that is expressing PPARyY. Lane 5 shows the detection of
the NEFA gene expression with the RNA of the 30-5 cells
cultured without TGZ stimulation, while lane & shows the
detection of the NEFA gene expression with the RNA of

20 cells stimulated 107 M TGZ for 24 hours. BAs a result, a
low level of expression was noted in the cells not
stimulated with TG% (lane 5), whereas marked induction of
expression of the NEFA gens was noted in the cells
stimulated with TGZ for 24 hours (lane 6). Furthermore,

25 lanes 7-10 in Fig. 1 represent results for the mouss
fetal fibroblast cell line (precursor adipcse cell line)
3T3-L1 cells that are expressing PPARy. . Lane 7 shows the
detection of the NEFA gene expression with the RNA of the
373-L1 cells cultured without TGZ stimulation, while

36 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 10™° M of TGZ, respectively, for 48 hours. As
a result, a considerable amcunt of expreszsion of the NEFA
gene was noted even in the absence of TGZ stimulation

35 {lane 7), and similar expression was optained when
stimulated with 107 M to 107" M of TGZ, indicating that



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 the brain tunor-€ells to investigate the localized
expression of NEFA in the 15 hypothalamus. For the preparation of the antibody against
NEFA, a synthetié:pepiitia (SEG IDND: 241 SyrtRE3iredattAPPeRSRY ih WHEhSEYS Was
attached to the Gstermipakof a,;36queRce from s at position 141 to Ser at position 152 20 of
the amino acid sequen%le Q{E%I NO: ﬂo the rat precursor NEFA polypeptide (said peptide
is hereinafter referred {0 as the NABP | g)%pti e) was used as the anti%en. NAP peptide:

I

N-HisLeuAsnHisGInAsAPREASFHHPhESIFIrERREE 8T 5 NBF243755 €id synthetic NAP
peptide was conjagated to-keylboleolimpattrembeyanin @leHFasideriE mject(A~ Maleimide
Activated Mariculture Keyhole: Lippet-Hemoayanin ofRiessa dnenaeerding fe the aitached

prolocol. 02 0 oL 1A Seplide-Bianed was Lsed.of ong I uniZalion R0 rabbit. For
immunization, 0.25 mii"6f the éjonjugate solution (conjugate concentration: 1 mg/ml) and an

equal amount of FreERREslcampidte AjavAnPRER? Ratiakd Baite ‘Ehemigar- D™ Eat. No.
528-00031) weresmixetfcantd 56 keach wst imjraldermallytinjectét zaB-differéat places 35 on
the shaveg back of Neyu Zealand White sabbits (Rurshased frooulmaicExpenmenial Anfmal
Testing Site) Similar immunization wa rfore further 4 ti Vary.s . two ks. One
week after the Ia?t%fr&%ﬂf‘z%%%, gértaglfgteﬁg {)?;E% W{ﬁ? %gﬁgcx{%%%g g[genl,‘:[i%)%%l \ﬁtéﬁggﬁe
serum was confiffiéd’by tHe*EE ISAnétHod 8hpIa§ig the %ﬁ%ﬁﬁ?&d peépiide conjagate. On
the next day, the Franinealsdigressacrificetl &noliéet WhslnblbedoFrémithe Bood obtained,
serum was prepases-<Eram he sexem sabbit1g6 was-purifieshusingtherDEAR Sepharose FF

15 hypethalamus.

For the preparation of the antibody against NEFA, a
synthetic peptide (SEQ ID NO: 24: synthesized at ATP
K.K.) in which Cys was attached tec the C-terminal of a
sequence from His at position 141 to 3er 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 conjugated to keyhole
limpet hemocyanin (KLH) using the Imject(m Maleimide
Activated Mariculture Keyhole Limpet Hemocyanin of Pierce
Tnc. acecording to the attached protoccl. 0.2 mg of the
peptide obtained was used for one immunization per

30 rapbit. For immunization, 0.25 ml of the conjugate
solution (conjugate concentration: 1 mg/ml) and an equal
amount of Freund's complete adjuvant H-37 Ra (Wako Pure
Chemical - Difco, Cat. No. 528-00031) were mixed, and 50
il each was intradermally injected at 8 different places

35 on the shaved back of New Zealand White rabbits
(purchased from Imai Experimental Animal Testing Site}.

Similar immunization was performed furthexr 4 times every



(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 using the S%Tli:EoLjnk kit (Pierce Inc., Cat. No. 44895),
according to the protocol attached to the kit. Using thé obtained antibody (anti-NAP polyclonal
15 antibody) against the NAP peptide, the expression of the NEFA polypeptide in the rat brain
was analyzed by WestEtR Blottifg SPHGte akirastsfem: the rdt Brait s prepdietihy ©
homogenizing the thypothaldamuss (k3 lg)caf:8 weekdlda 26 Wistar tats{Nippan @hadesRiver) in
5 ml of the extragtion byffer (50 MM, Tris:HEA; pH8.Q- 150 BMNaGI5 @M EDTA, 1%
Nonidet P-40). The raiiobrfin lysate otb.t?inecd was m:iéed v&t}h %nee uaz}{l Aamount o éhe Laemmli
sample buffer (Bﬁ%@ﬁ?a nlc%,"éa}i).%o?" %l-@ﬁﬂgézontéining 5% 3 %}mercgp'toet anol for
SDS-poly&crylaniiié Tl SelBe6BpRBFEdis (ST PACE) BriFhaketrtd 1668 for 5 FMindtés, and
then centrifuged inlasaicracentrifuge at annordinapy teraperaturé atil 5;060 spmifor 10 minutes
to ICo”eclt th% SUPEQJBBBF@;;-I @I -Q@Jéﬁ%ﬂiﬁﬂd la%@ggg&éa%ﬁ@ @J@ﬁEOEE@f%&stV engy e T
polyacrylamide g i0-Rad Inc., Rea el 10- at. No. 161- V) using the Tris-
glycine/SDS buffer %ﬁ%r%ﬁ%ﬁl&ﬁﬁygﬂg,’O‘.%%%SD%?'pg@&gf’gfgl%o for 1 hour, and
then transferred REE HtoBEIIGDSE MeRibIaRe. Fhe ffembratfe WasBIoEKed 7’345 35°
gelatin/TBS at roemstenijerature-for:l hber, ard washage tiiretetiiiesini TR $<0.05% Tween
and once in TBS «it was,»103 rthen-alowed-toreast eyerightiabrogmiemperatwe kva 1%
gelatinTBS solutign, coptaining 1o/ of apt-NAP, polyclonel antosy, On the pex gay, it was
-0.05% [

washed three times in ween and once in TBS, and then 5 was reacted with

anti-rabbit IgG goat poRfdeia° antibbafissokiadd ednjligate (Cappel Inc., Cat. No. 674371)
diluted to about 1 g/ml i 196 gelatn/TBS issidtion Btyesm tempeérattife for-y o2 it was then
15 antibody) against the NAP peptide, the expression of the

NEFA polypeptide in the rat brain was analyzed by Western
bletting.
Protein extracts from the rat brain was prepared by
homogenizing the hypothalamus (1.7 g) of 8 week-old
20 Wistar rats (Nippan Charles River) in 5 ml of the
| extraction buffer (50 mM Tris—HC1, pH8.0, 150 mM NaCl, 5
mM EDTA, 1% Nonidet P-40). The rat brain lysate obtained
was mixed with an egual amount of the Laemmli sample
puffer (Bio-Rad Inc., Cat. No. 161-0737) containing 5% B-
25 mercaptoethancl for SDS-pelyacrylamide gel
electrophoresis (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 to
collect the supernatant. 20 pul of the supernatant was
30 electrophoresed on a polyacrylamide gel (Bio-~Rad Inc.,
Ready gel 10-20%, Cat. No. 161-J390V} using the Tris-
giycine/SDS buffer (25 mM Tris, 192 mM glycine, 0.1% SDS,
pH 8.3} at 100V for 1 hour, and then transferred to a
nitrocellulose membrane. The membrane was blocked 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



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 were- detécted <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 preparing dheantibogy: s NEFAL angFig. 2B shews-thekesult,of
Western blotting of the rotei2 extracts from the rat brain with a 20 polyclonal antibody

prepared by immaniz&fion with the NAP peBtd& T the' Wisterhbi8ting of the protein extracts
from the rat brainfwitty &' pelyelciidl ditibiody prepbredn against the NAR pepfisle) @lsingle band
was observed at anmoleeutas sveight pEabout 475 kd(Fig2 B)cEhisn25revealed thadithe

antibody against NAP recognizesthe fll-length NEFA and that NEFA-isheing expressed in
the rat brain. Workinngéarp le 4 Study on. the expression sitg oIf nesfatin in the rat 30 brain
hypothalamus In drder s dn I?/%g%ﬁgae%/?prg%i%ﬁgﬁ{:ée of KEERIn tHe rat Brain ﬁﬁpothalamus

associated with th& ¢dfitrbl df fooekintake; mmaimmurohistocheniicgkanalysisieithe sections of

the rat brain was gairigd oMt -Eight week:3p old Wistar rats;(pyrchased from, Nippen SLC) were
anesthetized by an intraperitoneal injection of 40 m entobarbital sodium, and then
horacotomy wae D R OteR 5?§‘h%s-?§%£gﬁsahn%ﬂ ST ADED into the
heart, antPthen PBE coftiinititfa9e isaraforrtaldeR§deR 26 ThivF phdsprate BuffEF, £50 M
NaCl, pH 7.2) was:ingectedeartd kircul&ied vlaty ard00 ndl=l: pefistatic/pumpadlperusion fix the

brain. The brain wasrthes.gxracted. and:the portipncaniainingdhe nhypethalamusavas
excised, and was fixed oyernight at 4C in PBS containing 4% paraformaldehyde. The fixed

brain
<Result>

15 Fig. 2 B shows the schematic diagram of the
structure of the NEFA polypeptide and the.position of the
peptide, which was used for preparing the antibedy, on
NEFA, and Fig. 2 B shows the result of Western blotting
of the protein extracts from the rat brain with a

20 pclyclonal antibody prepared by immunization with the NAP
peptide. In the Western blotting of the protein extracts
from the rat brain with a polyclonal antibody prepared
against the NAP peptide, a single band was observed at a
molecular weight of about 47.5 kd (Fig. 2 B). This

25 reveaied that the antibody against NAP recognizés 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 corder to analyze the expression site of NEFA in
the rat brain hypothalamus assoclated with the contreol of
food intake, an immunohistochemical analysis of the
sections ¢f the rat brain was carried out. FEight week-

35 old Wistar rats (purchased from Nippon SLC)} were

anesthetized by an intraperitoneal injection of 40 mg/kg

of pentobarbital sodium, and then thoracotomy was



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 immersed in an OCT compound and.frazen in dry ice-acetone to prepare the
embedded block. From the block prepared, sections of 6 .tm in thickness were 15 prepared at

-20C using a cryestatyanglenwers alie diedon siane: poated side (WAs cont e

prepared by Matsun m|) Tissue sections on the slide were treated , wjth 3% hydrogen

peroxide for 5 mifdtes’ ahdtheniadhid “twithn PES fors mmlites Fifthéfmore, the tissue
20 sections WereHﬂé@kedf’iﬁ?JtF%ﬁtbr@witﬁol@% goacabrhal BekdmriNiehireintorpslcariNo.
426042) at room 7temperatureqfos dO-minutess anc then-were reacted4ool »g/ml of a polyclonal

antibody (Working Example;3) M”%%thﬁe'}'ﬁ% peptide diluted in PBS copfaining, 0,5% 25

BSA at room temperature for 1 hour (A up), After washing the slide in PBS, the slide was
reacted with the WEIOFI‘]%DSI%&@%I%%?R& AXBG (Niichifdi ¢8tp " EatING” i14181) and
after three times-ashing ieRBS forsb emimniutes pergacty coldrwdsdeveloped usingthe

Simple 30 Stain RABrsolution {Nichire] Garp,=CatN. 448l ¢2). . Therslide after golor,
development was waahed in_ water an%then ﬁgmed v%nth tge M Yer- Hematoxy g l\{]luto Pure
Chemicals Co., Lto? TCat. No: Bb% “washed in water, daejhydngted in alcohol and cleared in
xylene, art moum@t 5 usfy &7 &aﬁjéﬁu%Qﬁoﬁﬁﬁﬁﬁ%%e%??N?cmfé?@orpa”éa?BNo
415141) with a ceversiipn The hren sectiononthe n 165t slide £fter mowntinghwas:examined

with & microscopg. s %S%%SF@@@%Sl%msr%@pbéﬁggaﬁmmf@m ofin
histoimmunochemica stalnln% with the anti- NAP Qe tide |% gb tlssue section tthe

hypothalamus andtRethird Venthitle B Fegions o rath “Specific“Ltaifihg was seen
in Arc: arcuate nuclegs; @Vmap&né,vemmmﬂanﬂu@b@,&rﬁ.ﬂatmihypeﬂmlaﬁﬁe area, SON:

guwaopq%nucbqg&&g&%@y@@hggynysdgﬂng 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 PRS for 5 minutes, Furthermore, the tissue

20 sections were blocked by treating with 10% goat normal
serum (Nichirei Corp., Cat. No. 42604Z) at room
temperature for 10 minutes, and then were reacted to 1
nwg/ml of a polyclonal antibody {(Working Example 3)
against the NAP peptide diluted in PBS containing 0.5%

25 BSA at room temperature for 1 hour (Ab group). After
washing the slide in PB3, the slide was reacted with the
Histofine Simple Stain Rat MAX PO (Nichirei Corp., Cat.
No. 414181}, and after three times-washing in PRS for &
minutes per each, color was developed using the Simple

30 Stain DAR soluticon (Nichirei Corp., Cat. No. 4153172).
The slide after color development was washed in water,
and then stained with the Meyesr-~Hematoxylin (Muto Pure
Chemicals Co., Ltd., Cat. No., 3000), washed in water,
dehydrated in alcohol and cleared in xylene, and mounted

35 using a non-agueocus mounting agent (Nichirei Corp., Cat.

No. 415141) with a cover slip. The braln section on 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, the paraventricular nucleus,thedateral hypothalamic area and the
supraoptic 15 nucleus. Since the expression of the NEFA polypeptide encoded by the NEFA

gene was noted af sitgs asgoglated with the, contral.ot food intake in the. pypothalamus, said

polypeptide was named nesfatin. 20 Working Example 5 Preparation of recombinant nesfatin
In order to confirm the p?gﬁéﬁi]e?of nesfatin expressed in thenerve nucleus of the
hypothalamus associat&d witls fedd intakepiecombmnant fEsfatinmeas: 25iprepased in E. coli.

The recombinant maturad,mouse Jgsfatin (SEQ IDND:26)was purified:-by gxpressing,a
fusion progeln (re mb@lanstumouse GST-NEF,_AB: SI% II%I}I : 25)in wdhlggglléha, hgne
S-transferase (GST) was bound 15 the'Nderminal of motse Maturad motiSe nestatin (SEQ 1D
30 NO: 6), and tre&titg-thelfusien brétein With & proteage t Thellsdénof héaotddy-on the amino
acid level of the rat: agsfatin and theamoliise mesfatin iz asdigh@s:96.5%VvA:gene for

expressing recombinantinouse GST-NERA was prepated Hsing,aplasmid extragted from the
mouse brain 35 cDNA Iibra;_yél vitro%ené:or y (%at. No 106% -2? as the template and using
? . f& e tha H s

n
the primers descri ed balt D5 élacr% in & dematuration reaction at 94C for 1.5

minute, fdllowed By ireceyclas tFeabfiort eBnTiifgSdeRaftfratiBAfaton ¢ #656.5 HiRtte,
annealing at 60C farof).5 meinfitecqnd extensionat 712G dos2 minudes and thiea HBERcycles of

reaction comprising, depatirationsat 944 .fes 0.9 minute.: appealing andhextension at 72C for 2
minutes, to prepare the talrgg!ti ied %N@h(gt%agggene's PfLiTurbo(@1 epoI)Q(rln(_ie‘/[eas%rCat No.

R COmbINANt T NEFAZDNA

e L
600250 was used?.pPER pnmer% for preparing recombinant matured mouse
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 hypothalamus, said
poclypeptide 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

" associated 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 (recombinant mouse GST-NEFA: SEQ ID NO:
25) in which glutathione S-transferase (GST) was bound to
the N-terminal of mouse matured mouse nesfatin (SEQ ID

30 NO: &), and treating the fuslon protein with a proteass.
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 {(Invitregen Corp., Cat. No. 10655-25) as the

template and using the primers descriked below {(0.25 uM



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 Purification 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 fragmen oIIecte% IAGEN's
inEl o Gel 20 EXFALIOR Kit SHENEE T Wt 19000, Tne 1 5 ki HADEH was
ligated to pGEM-izf{+yyectdryPféregayched 11 thaekad beerreleaved With restriction

enzymes BamHI.and Noth whigh was fransformedstankrngel straimn Lhpay Takaga-Bia bic.,
Cat. No. 9057) and was allowed to 25 form colonies on an agar medium comprisin%\an LB

medium containilg B GIHIFEmPiciHin® Se/etaPbf fie £AIonic8oitalfidd \wete Hickdd ), and
for the plasmid prepated fromeach-clonedhecaugledtites seguence atasanaly zed tsing

pUC/M13 forward, primer 3Q (Promega Corp., Cat. No. O5391) ug/ 13 revgrsegri&%r
(Promega Corp.,d%a.%?%ééioﬁ??\%g :}rf]lé)sao %rﬁﬁg%%rﬁgblae 'M °t mm)u '
(5-CCTGAACCAEEC AGAXTCCE I sSEEPIE No 28 andghs¢sne ' s FfuTurbo
AGACTGATGGATIGGHCEE3: SEQ. IDINO 530} ithwe segaence of the mouse NEFA gene,

and using the BigDye Tegninatof35Lyele Seauencing FSReady.Reaction kit (Catue.
4303149280f Appﬁ' gABig%%tems and the ABI337 type DNA Sequencer - 107 (Perkin-Elmer).
Clones that were shown to have a nucleotide sequence corresponding to SEQ ID NO: 11 by
the nucleotide sequenciP&HARSISNRERE Ealtarad BOBFAGAE 7 671 6 TR e retitm -
containing 50 g/m{&atipicllinios aAd)plasmid was prepared from the cells using the QIAGEN's
QlAprep(R~ Spin Miniprep/kit agcgrding #0 the attached protocol. The plasmid was cleaved

with restriction enzymes, Baniil and:Netl- was electropharesed on:a 29% agarose TAE 10 gel,

and the 1.2 kb band was Sxcleed (0 callct DIV T collecied NARamepis e fgated 10

MinFlute PCR Purification Kit, cleaved with restriction
enzymes BamHI and NotI, 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. 28604 was used). The 1.3 kb DNA
fragment was ligated to pGEM-11Zf (+) vector (Promega,
P2411) that had been cleaved with restriction enzymes
BamHI and NotI, which was transformed te E. coli strain
DH5a (Takara Bio Inc., Cat. No. 9057) and was allowed to

25 form colonies on an agar medium comprising an LB medium
containing 50 ug/ml ampicillin.

Several of the colonies obtained were picked up, and
for the plasmid prepared from each clone the nucleotide
sequence was analyzed using pUC/M13 forward primer

30 (Promega Corp., Cat. No. Q5381), pUC/M13 reverse primer
(Promega Corp., Cat. No. 05401}, two kinds of primers
mSQ1 (5-CCTGAACCACCA.GAATCC“3: SEQ ID NO: 29) and m8QZ (5-
LAGACTGATGGATTGGACC-3: SEQ ID NG: 30) in the seqﬁence of
the mouse NEFA gene, and using the BigDye Terminator

35 Cycle Sequencing FS Ready Reaction kit (Cat. No. 4303149)
of Applied Biosystems and the ABI337 type DNA Sequencer



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. No. 27-1542-01) usihg- the Gene Pulser Xcell
electroporation system (Bio-Rad Inc., Cat. No. 165-2660J1) so as to allow colonies to be
formed t?n an ag%ﬁ@@@k@?@[ﬁ%@g@ V@Eh;ﬁ%% L&qm@ditgnecfgmaminwasgimlaampicillin-
Recombinant E. coli 20 obtaine transformation was. confirmed fo _presen r..
absence of an insert ?/%d‘%eussiﬁ tﬁlécbeeﬁ%é'g e%rﬁ(gﬁ%'nghar%qeér gﬁ:ﬁﬁé é(e;LE%?ys’j%ﬂe
Sequencing Primer siersian Bioseeh e 'Cat! NG 21316561 A 2391 411701) , and
the insertion of theoNEFA-gene avas: 2b-cunfirmed by PCRqusing thexR Cinptiniariset, for

preparing cthe NEEA probe 86d,jn Working, Example, 2. Glopes far which the matured NEFA
cDNA was confirmed to be mt&grate Jnto the pGEX-4T-1 vector were uSed to express the

recombinant moudE G ST RERABF6RIn. THETIOHES WerE 30-Eurkaed ovaihight &t'37C with 10
ml of a LB medius- capritaining: 200 ¢l ampicillin, and 5 ml of it was added to 500 ml of a LB
medium containing 100 g/l ampisiiin ward culisved by shakirg at 374G untiktheyabsorbance at

. WtaV_e';-‘ngthtﬁf 99955&“ Qﬁ&ame% %;6&@@&@&?&%@%%@9@?%5 WETe Samp (Iggr%%ﬁglinguced
acteria)_. To the medium was added isopropyl-p-D-thiogalacto-pyranoside -

Gibco BRP) to a fiifal comdéntrafion of 1° %ﬁagﬁw \%seffjrﬁseer&cuiﬁ%rga%%egﬁal%bﬁ%'at §g& for 3
hours. After cultuiingl k& sheditiin EvatiRig theeealld Weré Sfehtiftifedit:0608g at 4C for 15
minutes to collectithets eellgmahich-wers suspended in:25. ml i PBSoThe7suspénsion was
frozen at -80C for.ahout,k hoyr.and then thayed, quickly.at 875, and.the.celis.were subjected
to sonication for §O s]?congg xwgvi% Hrq&s tq Idisnrggg y;nee (ge%lg. J(a[ was IQ”%V;‘:@Q 11-:) %%Qt{ifugation
at 10,000qg at 10 8tfof 30 Minutes to Collect the supernatant (the precipitated fraction was
sanuﬂed%ﬁn:Post%%ﬁﬁﬁﬁéH'ﬁémﬁfiences Inc., Cat. No. 27-1542-01) using

the Gene Pulser Xcell electropcration system (Bic-Rad
inc., Cat. No. 165-2660J1) so as to allow colonies to be
formed on an agar medium prepared with the LB medium
containing 50 pg/ml ampiciilin. Recombinant E. coli

20 obtained by transformation was cenfirmed for the presence
or absence of an insert by PCR using the pGEX5'
Sequencing 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 Werking Bxample 2. Clones for
which the matured NEFA cDNA was confirmed to be
integrated into the pGEX-4T-1 vector were used to express
the recombinant mouse GST-NEFA protein. The clones were

30 cultured overnight at 37°C with 10 ml of a LB medium
containing 100 pg/ml ampicillin, and 5 ml of it was added

o 500 ml of a LB medium containing 100 yg/ml ampicillin

and cultured by shaking at 37°C until the absorbance at a
wavelength of 600 nm became 0.6 (some of the bacteria

35 were sampled out: Preinduced bacteria). To the medium

was added isopropyl-f-D-thicgalacto-pyranoside (IPIG:



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 thejggjumn was washed with 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 NaCl) wasrun:20 at a flow rate of 1 mimin.tg.collect.1 ml fractign, and fractions:

containing protein as determined by absorbance at a wavelength of 280 nm were collected
(the fraction havingtheHigRest 4b86rbance at 288 rim: PurifiedPGSTINERR). A'p6ftion of
each of the Preincubatian bacteria 2bdtdction;thezRPost:sonicated: peHletftaetion, and the

Purified GST NEEA fiacliag was dissolyed nJbe .aeaunll sample buer (BiosRaginc, . Cat
No. 161-0737) containing 5%/9 R-mercaptoéthanol, treated at 100C for 5 minutes, and
centrifuged in a nfigrofige "Bt 1B 066 THnT FTPSE Sehinttes toBbtain &%Upernafant, which was
subjected to a palyacrtamitde gekelectrophoresiss(Biv-Rad lacgReady.«gel, 10:280%h&at. No.
161-J390V) at 100,V for.,1 hour,using ,a Jris-glycine/SDS buffer and then stained in.a
Coomassie, prl I S s B T e i SR B Do0r 55 G Nib a1 8786, For
most of the Purifié@GSTINERA faction® t6atEsd Glatatfiohe™fids fenfovefonttfe sample -
109 using liquid chfbhsatograping svithotheokk Eragy Desatting woltrimm(AmetshamdBiosciences

Inc., Cat,; io. 17-1408:Q1) equilibrated with EBS, and the sample was applied again toa s

ml-scale GSTrapFF column equilibrated with PBS. 5 After the column was washed with 25 ml
of PBS at a flow TaReOPL hlfifh, T8t ofthd Profeie feaction’ biff&r (BB MRMTHRS-HCL,
pH7.5, 150 mM N#Gll¢thhM EDTA, 1 mM DTT) was run into the column, and 4. 6 ml of the

protease reaction bufferieentaiping 20 AHmkihsombin {Amershant 16 Bisseiencesiney Eat.
No. 27-0846-01) was, appliedfo.the. ot YWhea the gntire ¥olume entered {hg celymn, the
pump of the iauid ghramatograghy wes siopRed. and, reaghian wilh prqtease yvas cartied ou
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-HCi, 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 porticn cf each of the Preincubation bacteria
25 fraction, the Post-sonicated pellet fraction, and the
Purified GST-NEFA fraction was dissolved in the Laemmii
sample buffer (Bio~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 cobtain a supernatant, which was subjedted to
a polyacrylamide gel electrophoresis (Bio-Rad Inc., Ready
gel 10-20%, Cat. No. 161-J3%0V) at 100 V for 1 hour using
a Tris-glycine/SDS buffer and then stained in a Coomassie
brilliant blue stain (Bio-Rad Inc., Bio-S5afe CBB G-250,
35 Cat. No. 161-0786). For most of the Purified GST-NEFA

fraction, reduced glutathiocne was removed from the sample



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 Bioscigpees Inc., Cat. No. 17-5143-02) to obtain
a fraction in which thrombin was removed (Prepurified 20 sample). The fraction was

fractionated by chrgm ogF: h Wl}tlh n.anion h%n@%r%%m 10 the re mbinant
matured mouse NEFA%Ipog p)télide TheaPreggurﬁle% sample QS] delute EXf01d with the

Buffer A (20 mM BRSEHS, H\*lmeﬁk@‘"i MiREET %% éHﬂP’S)C%d é}ﬁ’plléd7f01ﬁ1€é82gll-)ilTrap Q
HP column (Ameeshaim BiostiedcesihcEECat. ol 1771 E53401¢ ecuslibraged withatiwel Buffer A,
and then washed with t@&rﬁufé@%eate@ﬂ@a\bﬁ@{ec@fﬂam/re'tgbﬁlﬂmrfiagﬁomWﬁrﬁa@pllected

Washed sgmple) e é%%d using the. Buffer th Buffer B (20 30
mM bis-Tris, pH 6%@%%\,6%]%1 0.1 n wa % in a linear E%wce%traﬁo%%%;tlent (%?8%0%/60
N

minutes of the BUFSreBt a-flBw) F%&Q ’ofJOSSHiﬁI/ﬁﬁn EAT tHS tihvé 6 59P foriéivere
collected, and fractiéngigolitainingC protein ds déternitied OylabsorbanédTdt, a waveléfigth of 35
280 nm were collggted-(Rurifiecbsample): Auportian Of seachof the samples {RBrepurified

sample, Washed samale., Pyrifiee samplel obiaineddn dhigipyrficalion pragess.; 140 was

taken, and was mixed with an equal amount of Laemmli sample buffer contalnlng 5%

P- mercaE)Poethan%Jr%ﬁé\f/%eoi/ h8&ting %Eitlod\@ fo?g Minttes ldnd“’ ﬁfeﬁ%%%b}@ct%ﬁeto
Western blotting i#ra wianne"Siatilaf 16 that 5destribetRineWorkieg Exampié SuThe fraction

was dialyzed againsbPBS tthebtain-aipurfied-matyedphousa sNERA pelypeptige. <Result> A

of Fig. 4 shows a stained jmage. af SRR-RAGE, ofa.10,samplg, gbtained by expressing the
. GST-NEFA fusion protein in recombinant E. coli and punmegfbﬁi e GST-NEFA fusion protein
t

with the GSTrapFEEBRAAT. B Shows the 8&aR G Ivestefh bitting G5t antiiNAPLpsHclonal

antibody1df a PRS was run through the column at a flow rate of 1 ml/min

to collect fracticns, and the fractions collected were
run through the HiTrap Benzamidine FF column {(Amersham
RBiosciences 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
matured mouse NEFA polypeptide. The Prepurified sample
{(Z0 ml) was diluted 5-fold with the Buffer A {20 mM bis-
Tris, pH 6.5, 0.1 M NaCl, 0.1% CHAPS), and applied to the

25 HiTrap @ HP column (Amersham Biosciences Inc., Cat. No.
17-1153-01) eguilibrated with the Buffer &, and then
washed with the Buffer A at a flow rate of 1 ml/min {1 ml
fractions were collected: Washed sample). The washed
colunn was eluted using the Buffer A and the Buffer B (20

30 nM bis-Trig, pH 6.5, 1M NaCl, 0.1% CHAPS) in & linear
concantration gradient of 0-50%/60C minutes of the Buffer
B at a flow rate of 0.5 ml/min. At this time, 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). A portion of
gach of the samples (Prepurified sample, Washed sample,

Purified sample) obtained in this purification process



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 bagteria sampledn lane2. As the major,6a, kdfyrodict was also

noted in the fraction (Purified sample) purified with the GSTrapFF column, it was
demonstrated thdtaRBTeEoRMBIRARE HIGUSE GSTNERATEsion 25 H6tEA Wad BRpPéssed in the
recombinant E. celiiinBeef Fig. 14 sevesakbands weresnoedimthe-sample befere wpuyification
(Prepurified sample) in addition ta the band, of the. mature e : tide with a
molecular weight 8% 3‘7%%% c.éjavﬁcl;f3 gv?tlﬁnth]?g% w%%ﬁdg tgﬁrkuglc1 @%ﬁ%ﬁ%ﬁ@éﬁéﬁﬁ%irﬁlﬂ%ﬂmouse
GST-NEFA fusiofi pisteiR shitia Ansdnmr WaHRLeT 85 kd ' Gnth8 BthErhEAT, in the Purified
sample, a major leird withda agelecetariik@ight of a7 5:kd and-a Weakerand Witbasnolecular
weight of 65 kd wenexngted, irgicating that an almost pure recombinant 35 matured mouse
NEFA polypeptide was QQtaSipﬁg> Working Example 6 Study on the effect of intraventricular -
111 - administration of nésfatin on feeding behavior In order to demanstrate the effect of

recombinant nesfatin obtdifed i tHe feddifg behRIGFSF afitiEls®an®expefimert was carried
out in whiéh unarestindtizexbrats 5 redaivead iritea-cerebicve rtAEUISE Bl rintstrati o it ithe

third ventricle. Rats, usedanerem¥istat rats (purehased-fiamiNppore SIC) @ the: animals

were housed under. acvgle of 12 hours of the light period froms6 a/m{0 p.m- a0 12 10
hours of the dark period from GE&m to 6 a.m. the next morn{[r%%fnd feda%ip%\éd r ct}ew
ntnu

(Nippon Clea, CEYS): ifd" Kapt at 25 “id hotiing was &ot d'Gindaf & Simitar “GoAdition
during the experimenp lForcihiesdRssrifagngxcising 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 bacteria sample in lane 2. As the major 65
kd product was also 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 E. coli. In 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 a molecular
weight of 47.5 kd cleaved with thrombin and the band of
30 the recombinant mouse GST-NEFA fuslion protein with a
molecular weight of 65 kd. ©On the other hand, in the
purified sample, a major bhand 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 cbtained.
Working Example 6

Study on the effect of imntraventricular



among 8-9 week-old male Wistar rats, those individuals 15 weighing 200-250 g were used. For
administration, 5 | of saline (control) or recombinant nesfatin prepared in Workig Example 5
dissolved to 0.2 pmol, 0.6 pmol and 3.0 pmol in 5 .gf,PBS was administered per individual
(N=5 for each group). The rats received intraperitoneal 20 administration of 40 mg/kg body

weight of pentobarhlal; sedign Ig" apeqliesla/A1eh e balkwps Lempyed from he head,
they were fixed in a brain stereotaxic apparatus (David Kopf Instruments, Model 962) and the

scalp was incised and 3236 #edié (GFHR"EATAGR) Wias 25 fipharted <5580 184kth the third
ventricle (2.5 mmsbehind:thetiregma; &5 rone friovadhesurfdoe).iOneafeek Laftés implanting

the guide cannula,the-animalsyere: subjeated:to the experiment-Aier recovering from the
surgery, a.29G cannula for injection was inserted intg 30 the auide cannula under no, .,
-anesthes?%, and 5?%?13@ olrkt 6 matured %%"Sugé :hes?at%n sc%ﬂ%ibn in PBS was administered
at a rate of 1 I/setdrd° At Tixiiig e cannula as it was for 2-3 minutes after the

administration, the canBalesswas®xktracted Wand ahe35 anifmaksakereretinyed o tyeindividual
cages. One, threg,@and sixcheus thereafter,ibeaveightof the dead » 142- was-getermined to

record the amoupi.of, lpagkige Which a3 ysed:2%,28 ndex ot [eading pehaionFor the

test of si%nificant d‘ﬁ’?esrence, analysis of variance was used. <Result>5 The amount of food

intake at'8-1 houRafEF thE AARMiMRH4LBATIG (PBE aford)™, 4@nd 20 Pmdtst P&&5mbinant
nesfatin into the thirchventrictelisE eftaphieaiigshowsin AlaPER 55 Hs& antéurt of fost intake at

1-3 hours after agnyinisratiopeis graphicallys1Q shewn in B:afFiga5uand.the ameunt of food
intake at 3- 6 houcrcsj a E%ri%%mi i%t{%tioréljls gra(%gicglr!g sthowr%ionrct fe F& 0. For any of 0-1, 1-3
and 3-6 hours, a f&duction “in‘the ‘amount of 1¢ o&.lntaxﬁe ‘was noted In a dose IElepe’ndent
rnannerinthere@&ﬁﬁﬁuﬁﬂ%u%ﬁéﬁﬁ°1d male Wistar rats, those.lnd1v1duals

15 weighing 200-250 g were used. For administration, 5 pl
of saline {contrecl) or recombinant nesfatin prepared in

Workig Fxample 5 dissolved to 0.2 pmel, 0.6 pmol and 3.0

pmol in 5 pl of PBS was administered per individual (N=35
for each group). The rats received intraperitoneal

20 administration of 40 mg/kg body weight of pentobarbital
sodium for anesthesia. After the halr was removed from
the head, they were fixed in a brain stereotaxic
apparatﬁs (David Kopf Instruments, Model 962) and the
scalp was incised and a 23G needle (gulide cannula) was

25 implanted so as to reach the third ventricle (2.5 mm
behind the bregma, %.5 mm from.the suxrface). One week
after implanting the guide cannula, the animals were
subjected to the experiment. After recovering from the

surgery, a 29G cannula for injection was inserted into

340 the guide cannula under no anesthesia, and 5 ul of PBS or

the matured mouse nesfatin soluition in PRS was

administered at a rate of 1 pl/second. BAfter 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. Oneg,

three, and six hours thereafter, the weight of the food



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 hous (each P<0.01) as compared to 20 the
control group. These data suggested that nesfatin in the brain has an effect of suppressing
feeding behavior. E\T\l/VorA(lgr Example 7 Study on.the effect of intraveptricular a mlnlsitjr%#%)n of

. . W S S Xigarl i) e iy AMOuUnNT O pR S .
anti-nesfatin antlbodc’y on féeding™ 25 beﬁaworcfn order fo demonistrata the effect’of nésfatin on

the control of foodf fritakeethe  &ffabt o adrhifistrstieit oF abtaRiibedy aghiist Hesfafiitinto the

third ventricular art feeding fiehavioriwasdnvestigated: BEsThe ahtibody:tused was thed.

anti-NAP peptide antibagdy. {NAR.IgG) prepared in Working Example 4, and 5 | of antibody
~diluted in saline was administered to ra édgge :39) As theoc_o§t£oBIBthe same amount and

concentrafion of IgG (con?rof‘flgo@)nﬁuﬂ ied Tfom non-immunize its 35-was administered.

Rats used were WiStaPratS {ptrchinsed HroNiphbetSLE) L arftl #fe Hougeetas in Working
Example 6. Among@&-8hieek-olc axdletMistan rats; thosé : Ad 3remctividtials iveighing 200-250
g were selected. Thetime ,0f adminigtratignwas befgre beginning the.ight perigds when there
is little feeding bel aviar, agg t?g:{ncsghodsog f%dminiaggggg wasthiionﬂilqrsto tpatrilg (\:/gﬁking
Example 6. 5 During the period o -éjﬁours, 5% ﬁours, ort6t-3 ours™ aftar the 7

intra-celéftovent & A4 adiRistratibnd the s walght'drthgbside PlooRas'dételfmiféd 3For the
test of significanttdifference, drmaty sisiofnvagtarce wasiuser: axResult>v] @ Forrais: tiato £
received the intrayegtricular ggimigistration; of contrel ig( of -theranti-gestatine antibody (NAP
09T amunt o ke 2 S04 e e s s tslicalyshown A
’ dependent manner in the recombinant nesfatin
15 administration group compared to the rats that only
received saline. Specifically, in the 20 pmcl
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<0.01) as compared to
20 the control group. These data suggested that nesfatin in
the brain has an effect of suppreésing feeding behavior. ‘
Workig Example 7
Study on the effect of intraventriculaxr
administration of anti-nesfatin antibody on feeding
25 behaviox
In order to demonstrate the effect of nesfatin on
the control of food intake, the effect of administration
of an aniibody against nesfatin intco the third
ventricular on feeding behavior was investigated.
30 The antibedy used was the anti-NAP peptide antibody
{NAP IqgG) prepared in Working Example 4, and 5 pl of
antibody diluted in saline was administered to rats {dose
5 pug). As the control, the same amount and concentration
of TgG (control IgG) purified from non-immunized rabbits
35 was administered. Rats used were Wistar rats (purchased
from Nippen SLC), and were housed as in Werking Exanmple

6. Among 8-9 week-old male Wistar rats, those



- 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—celebroventricqlaEféirrlinist'ration 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 %Lignificant manner (each 9<0.001). The feeding amount of the rat from the

01
anti-nesfatin antibody-Adiifistrator Grifpindreated ali5atotmés Hefing G-35h&dRE(A of Fig.
25 6), and about 20 tirAes Huring 36 hodes reepectivelyy icoripardd:to thiathof thexsentrol
|gG-administrationhgrouin etgingsthe; earespending;pedods.iHeweyves, sineethenperied of 6-9
hours was In the datk pedod.and food Jntajeswias staredn the santalaGeadministaration 30

group, no significant differnce was noted. Thus, as the administration of the anti-nesfatin

antibody promoted 684 intske By 138, ftiwds demidhstated that e antic hebfatin ahtibody
suppresses the effete vf ehdogehbascaestativvand thatAesfatifrisrinvolved inteediry 35
behavior. WorkingExampter 8:Sitidy-enithe expressienaf theiNREA genein the-ralex114

hypothalamus anglthe;effect;of fasting ap.fe.expressian, An in sity hybridization was. garried

1
out to determine the e%gct of fasting on changes in the “expression of endogenous NEFA

gene. 5 The probe useé?&rsi%lﬁﬁ hybridization in the brain tissue was the plasmid for
preparingthe NEFA profee thak das gre pefea iy st ofkifig EXarmpRN2 rdsing T g of said
plasmid cleaved withia testristionenzyme Ncod anthpurifiech & PAG-abhelad eRNA probe was

prepared by a 10reaction pf theSRERBNAanseripasedising he ; digoxygenin,([RIG) RNA
labelling kit (Roclﬁe Dlagncrl%tlcs K.K., Gat. No. 11 5025% The re%CtIOT}LWIth%SPG-RNA

transcriptase wad Gafried out At J0C for D RAGIS ARSF the réAeton 2116t 0 Y MTEDTAYpH 7.0)
was added to 20°f 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 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 C-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 anti-nesfatin antibody-administration
group increased about 9 times during 0-3 hours (A of Fig.

25 5}, and about 10 times during 3-6 hours, respectively,
compared to that of the control IgG-administration group
during the corresponding periods. However, since the
pericd of 6-9 hours was in the dark period and food
intake was started in the control IgG-administaration

30 group, no significant differnce was ncoted. Thus, as the
administration of the anti-nesfatin antiboedy promoted
food intake by rats, it was demonstrated that the anti-
nesfatin antibody suppresses the effect of endogsnous
nesfatin and that nesfatin is involved in feeding

35 behavior. '

Working Example 8
Study on the expression of the NE¥FA gene in the rat



15 | of the reaction mixture to stop the reaction. After 2.5 | of 3M LiCl and 75 | of ethanol
cooled to -20C were added thereto and mixed, it was allowed to stand at -20C overnight. On
the next day, the reaction mixture was centrifuged iy @ 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 _C%ny%gwg@a%ggi%ﬁae%@%@ﬂ%@ was semoved and fhe pregipitate jwas
dried. The precipitate was dissolved in the DEPC- treated water (Nippon Gene K.K., Cat. No.

314-90205), and 25 the’Zmbtint bf RNARFAS deteifihel By GUardsE o'F Telbltrophoresis, and
was diluted in thecBERGtreatetdewatér - acRNAsbhoentpation afiabdut 0. £ xeg/ml. In order to
shorten the length {abedt:45Q hases) ofdhe SRNA: probe ebtained, 10 | of the DEPC-treated

water and540 | 30 of carplggaé%?ygeﬁ ;gg @Msggi%ﬁ@rg%@@dﬂga@ﬁgg,oﬂu% gicarbonate,
pH 10.2) were added to 10 ul of the RNA solution at 0.1 mg/ml, and reacted at 60C for 30

minutes. To the rEEEonTMitfe, "5 | b thé hatirafizAfonPSSITEATE MSoditATaREMATS, 1%
acetic acid, pH 6.0pawas:35 atddadh s 3607 plofiethanskthathatl. bess topléd gog -20C - 115

was further added and mixed, and.ther cgnirifuged ina, ynictefuge at4Graned5:0QQ4pm for
20 minutes, which was, pr coglegl at_-ggjc écjre OC inutes to be set at 4C,ﬁgn% %lg supernatant
was removed to SBtain e precipitate, 5 After adding' 1001 of 70% ethanol (-20C) o the
precipitat®and ceiftfiftiging ayain the>SipStHatarthasT remvvedsnd the Precipitate was
dried. The dried presipifatendas digsolvadzn k08:Mof the REP GRreated Dwager, anid-the

concentration wag determined by, agarese 19, gel electropherasis. Theconcentistianiaf the
probe obtained was about 50 g/ml. The DIG-labelled NEFACRNA prabe thus obtained was

used for in situ hybrfiZ&HoR ABGUL'S WEEK-BIE hald Wittar Fats (Plrchas8d Fom Nibson
SLC) (body weightt22(-250tg)owere graupeéd dntd thes IBRIndpidGals) (Nermal)iteat ¢an tdke the

powder fopd ad ligifuny, the individuals (Sarvation) atwere ket 48.ceion.  arter

2.5 pl of 3M LiCl and 75 pl 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 pul of 70% ethanol to the precipitate and centrifuging
again, the supernatant was removed and the precipitate
was dried. The precipitate was disscolved in the DEPC-
treated water (Nippon Gene K.K., Cat. No. 314-~50205), and

z25 the amount of RNA was determined by agarose gel
electrophoresis, and was diluted in the DEPC-treated
water to a RNA concenitration of about 0.1 mg/mi. In
order to shorten the length {about 450 bases) of the cRNA
probe obtained, 10 ul 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
solution at 0.1 mg/ml, and reacted at 60° for 30 minutes.
To the reaction mixrture, 60 pl of the neutralization
solution (3 M sodium acetate, 1% acetic acid, pH 6.0) was

35 added, and 360 pl of ethancl that had been cocled to ~20°C



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 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 ejxciegsd, w?i%was furt@grgé fixQed in PBS
containing 4% pgﬁa?ofmlarlﬂd% JrS—/dﬁééagte Ca%(\%e?n"iéﬁt. “The fixéd brain tissue was treated with a
cryostat in a methbd:sifilae te thaf eesedbed iR Workig T Exafipleisa o prepareisécticns of 10

m in thickness, whichwere placed pr-asilanecoated.glass slide. Jhe 30 slide glass having a
brain tissue sectlplp placed the{:eor% was placed indajg incggator ar&d treated at }E%OC for 2
minutes, and ther the SacHioHs Were Hiied &t Tobm temparature for 36 mintites. The sections
were fixell agairiftPBS:containihg49%6. parafdfihakisiydelat(réBitit35 temipesature for 7
rlnligutes, and th:ﬁf@@%@@%g%%&%én?ﬂwt@?@% iny2+e)d @Q@cgﬁggm-sa%% twige for If5 -

- minutes. An in situ hybridization solution (4-fold_concentrated.SSC, 10% dextran sulfate,
- 1-fold concentratéd (f)veenﬁaara?i%s%(ﬁuﬁygﬁczl %1%%51_%\?550%/}3%553 éio%?gd éiirr?g)mide, 500 g/ml
trout sperm DNA) ¥¢as: ridlivered 39 &S 16 ebVerthiebidif tissuetsédtiorPbREnE rsidéglass, and
was prehybridizeghat37Cdan lineur:cAfler the: eompletien of prehybhedizationgthe-delivered

liquid was, discarded, and an.in ity fybridization 1Qsoluyfion, centaining.2Q0 pg/ml. of
DIG-labelled NEFA cRNA probe was delivered so as to cover the tissue, and was_hybridized
in a humid chamBBFat37€ i 5LGRetiFs. Fhé  Eiite: glaS8hatAfg %ﬁ@%é%i%%@@gon
placed thereon afterybridizatibn avas washedinifdldrl5 contentratdd: SSC at B¥C for 5
minutes, and then washed at 37Gdbres times:for Simindtesreach i Qx2fcld-goneentrated
SSC containing %q%pfgrqmgﬂ&ige’(gggythsgi%%t 220-250 g} were grouped into the
15 individualis (Normal) that can take the powder food ad
iibitum, 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 esach brain was perfusion fixed with PRES3
containing 4% paraformaldehyde in a method similar to
that described in Working Ezample 5 and the brain was
extracted. PFrom the extracted brain, a portion that
contains the hypothalamus was excised, which was further
25 fixed in PRS 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 um in thickness,
which were placed on & 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 30 minutes. The sections were fixed
again in PBS containing 4% paraformaldehyde at room

35 temperature for 7 minutes, and then washed in PBS for 3

minutes and in 2-fold concentrated $SC twice for 5



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. No. 11175041), 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-HC1 (pH 7.51%p#£§:egscpntaining 150 mM NaCl at room temperature for 5 minutes, and
blocked using the "same buffer (blocking buffer) saturated with the gl_o k'nug reagent contained
in the kit at room températdre for 30 ‘Hinuted 2onfhe Stegi¥s was (ﬁ';tced anti-DIG-alkaline
30 phosphatase conjugate contaifed, inlthe kitdilged 08 fedreentrdtioriof 1/200 in the
blocking buffer, anghit was-seagted at seem tenaperatuemior2 hmurTihe slide glass after the

reaction was washed twice jn 100 mM Tris- 1Lﬁ%p 7.5) buffer containing.150 mM NacCl for 5
minutes, ind 35 o GHEHAd B Heteoron bUer (LoD TS e o FE, 160 m NaCl, 50

mM MgClI2) for 10shiHiRESSTRENAthE© 18TV ﬁété&ﬁ)gﬁaﬁér EoREARINGSE 18%MgAml BEIP and

0.34 mg/ml NBTwas plaged andwasfeacted-at,roomitemperaturedoed6 hoursde.develop
color. The slide s was, washed in 10 mM.Tris-H h,8,Q).containing 1mNEDTA for 55
minutes to stop t %S%% ‘or%éav_eﬁSrﬁﬁilgrﬁlr%%cﬁgn%}%e%t% sﬁ,clsi%le g}l‘?sé was washEéd in distilled
water for 5 minufesIahd dtaméd 77 106 Fhetiiehé gredn fors miiitee 1 #A5h&A in distilled
water, delydrated ¢ @ldoholcandaclearaed i %ylenérandfmbiftddbsihgea nortaqabdlis 10
mounting agent (Mi¢hirei.Garme CateNoa 445144) vith-aveeverslip 1bwas, thendexamined with

a microscope. <Result> Relatiye to the control group shown i of Fig. 7, there was a
marked decreasé‘%%ﬁ%%%ﬁres%?on% Hrééfg;tf%%‘vgﬁn%Iﬁ%\;}é\qthge%gﬁav%ltﬁgu ar nuclets (PVN)
in the case of 48-hbti¢asthig ShowH OB BTFRT 72 Ant ES ERoRATh C o ERETY it was

demonstrated thatithe @xpression ofithe: aesfativmRNA genéavhs.restoredlBy re-feeding after
15 concentrated S53C at 37°C for 5 minutes, and then washed at

37°C three times for 5 minutes each in 0.2-fold
concentrated S8C containing 60% formamide, and then at
room temperature twice for 5 minutes each in Z-fold
concentrated S8C.

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. No. 11175041), 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 150 mM NaCl at
room temperature for 5 minutes, and blocked using the
same buffer (blocking buffer) saturated with the blocking
reagent contained in the kit at rcom temperature for 30
minutes. On the slide glass was placed anti-DIG-alkaline

30 phosphatase conjugate contained in the kit diluted to a
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-HCL
(pH 7.5) buffer containing 150 mM NaCl for 5 minutes, and

35 then washed in the detection buffer (100 Tris-HCi, pH
7.5, 100 mM NaCl, 50 mM MgCl,} for 10 minutes. Then, the



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 fasting were 25 studied by the immunohistological stain
method. About 8 week-old male Wistar rats (purchased from Nippon SLC) (body weight
220-250 g) were grouped into the _control group that can take the powder food ad libitum and
the fasting group%ﬁ&t%%%‘?ﬁst%‘b&oerﬁf ﬁ%%?%,néﬁlég 3%'?hg B isSUé Settion daf?t%ese rats
were prepared foRrahelanghfsisasy FhafrbHISOloGieal cRefistrR bsirpPantichestatiniantibody.
The preparation afdissue segtions:@nsktha tpmtuiohistolagieakstair mathesd weke carried out

in a manner similgr, t9, that describad in \orking FExample ; 3a.4,£uifhermears, in order o study
the state factlvar%tlon,of nervetcells in th%re%ogs of éhe brain related to food intake, the
immunohidtocherficat 3RaR%id © 118 W as tarkidt But ™t the Brafif tis$G8 BF thE fasting group
using an antibody againSterF68.eTRe ¥HetHod ias cdrieds bat usihg'a So0-isid difitéd c-Fos

(K-25) an.tibpdy (Bantas C&fmwﬁi@éecm@logtyaSﬁ&B:ﬁ)ﬂn'steade@ﬁ&m&fmsja&@ﬁ _aﬁtibedy ina
manner similar tothat described,above, gResuitz A micrograph. xpagnification) of

immunohistochemicgl s&alnlng dwi,th the anti-nesfagin antigo y (SNA Ab) at the hypothalamus
of the control 10 §Foup-isshown 1A A of Bl '8, A miliogHash (e 8dnfe 1haghfitation as A) of

immunoHiStochemicar StdifintpRith Rk ahtinsdsfatinantibedy-(NIRP ABYatithe HypbtHalamus
of the fasting groupis:shewiyin B bf Figs81and amictagraphi (the same magnification as A) of
15 immunohistochemicalstaining with the anti-c-Fos antibody at the hypothalamus of the

fasting group is shown i C of £ig-8; The uppe hall ofthe fiayre shows he image of the
paraventricular nucleus, and the ower%a?fs ows the E
there was a marked decrease in the expression 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 FPig. 7, it was demonstrated that the expression of the
nesfatin mRNA gene was restored by re-feeding after
fagting. These resulis revealed that endogenous nesfatin
20 is involved in the contrel of food intake.
Working Example 9
Study on nesfatin expression in the brain of
starvated rats
Changes in endogenous nesfatin at‘fastiﬁg were
25 studied by the immunohistcological stain method.
About B week-old male Wistar rats (purchased from
Nippon SLC) (body weight 220-250 g) were grouped into the
centrol group that can take the powder food ad libkitum
and the fasting group that was fasted for 24 hours, and
30 the brain tissue section of these rats were prepared for
the analysis by immunohistological chemistry using anti-
nesfatin antibody. The preparation of tissue sections
and the Immunohistological stain method were carried out
in a manner similar to thait described in Working Example
35 4. Furthermore, in order to stddy the state of
activation of nerve cells in the regioﬁs of the brain

related to food intake, the immunohistochemical analysis



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 lower half of the figure) arg markedly decreased, indicating that the
expression of nesfatin is decreased in fasting. In a 25 state in which appetite is enhanced, the
expression of th% g-Fosa@rthe@ was n%tegp.ﬁla:rgrrnaghrgs i{ éssbeli%vpeq,}\ in %asg%teqin \évhé%lg)
appetite is enhanced due Fasting, the expression o nes%la?in, thought to exhibitthe effect of
a suppressed appetitedisdeéreasettand & résonsibRe® 30 f%?%h@%‘b%ﬁ%l‘ﬁ%p%ﬁﬁé?%orking
Example 10 Prepavatiors ohpesfdaiiint 1 fnésfatin-2- nesfatine3d drd Mesfatin-243 polyseptide, and

preparation of antibody sagainstnestatin: 1-nestatin 3,and nesfatin:2/3 peplide33 In Working
Examples.3-9, it was ( ergonstrated that nesfatlrgg%s an thf]e “QSSGXP %%IOQBQ the brain

res
hypothalarjnus and on food irtaké control and bo ywelghtl’-_aL 9 coﬁtré‘ﬁ SO, as the precursor

of nesfatin has a signal <xgié)ﬁﬁlt:]r-.t,>nesfatin is likely to be secreted extracellularly out of the cell.
Some active proteins are knewstesbe cleaved withyther prohormone;gonvertase 5 (PC) in a

post-translationalpracess,; Thus,Lyas, invesfigated whether,or ngt the ArgrArg sequence or

the Lys-Arg sequence that are the sequence at the cleavage site of the prohormone
convertase are pfedeht fir the' HbuB8, rdt arfd Futialy NEFASEUShcE AsSL PESEI, it was 10
found thatin com#ysnwithsmeuge raraid hliniam NEFA2 segaenesathie Lys-Argaseguence
was present at theamino: actd pasitions)10¢ antrl03Hiom sha Mrtermingt andithe positions

199 and 200, and.the Arg-Arg SCAUENCe.IS: PIRRENt @LROSINONS 188,and, 189.(F19.94). Thus,

among 15 the nesf ti@hsea%lentce, a peptide comprising .82 resi ues correspor&ding to amino
acid Nos. 25 to 10 ' was named Hesfatinid 6§E ‘Iﬁ'ﬁd?:‘l?),% pefitc?de %bmaplflrlsiﬁg 79
residues correspSHARGI6ZRRINOLAGIANGS. Tog1e Abelvasn as &) of

15 immunohistochemical staining with the anti-c-Fos antibody
at the hypothalamus of the fasting greoup is shown in C of
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 lower half of
the figure) are markedly decreased, indicating that the
expression of nesfatin i1s decreased in fasting. In a

25 state in which appetite 1s enhanced, the expression of
the c¢-Fos protein was noted. From this, it ig 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 contrcl 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 n 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



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) whichdgs 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 reqi minQ acid Nos..254-265 and 306-317) a /GLu-rich, region
i i N o B O o et
domains are coritainedqR the Setiierite sf hésfatin-E{FRf 930 Thérefore, the portion of the
sequence consisting of thkd. Indsfafin-2andathethesfatini3 wassnamedtriesfatins28 (SEQ 1D
NO: 47). The synihesis of the rat nesfatinsipenfide, (SEQ IR NMNQ;48) and-the.pestatin-2
peptide (S:‘,EQ ID !{\é%:) 1161)1 was regggrgga'rrg) Yg\@a(i)harf\ In}ggt&g% E[nc., %hesre thﬁyw%% were
synthesized by solid-phase sy%?ﬁesis and puriﬁeﬁaby freverse phase ﬂqUidL chromatography.
The cDNA preparéty $fom $at BFaili 7ad ampified fusing phffers-setIoffeR 120 BEQ ID NO:
48 and SEQ ID NQs49,rto chitqire DINA {(580Q 4D NO=56)%; @nshthennthe:DNA Ivas aised to
prepare nesfatin-g; peptige {SEQ IBMNG:d1d, by-RestGeromednstiite €0, Lid.(Shimizu Y.
et al.: Nature Bioggg@slg: Z:%Jt-755 %OQ%)’I\#@/E}KFE gelkgee 8orot in saynthgs' " Thg PCR
primers used: Forward Primer: %pg\ GAG A TAP AAACGCTGAGTCAG S ]( ESTD NO:
48) Reverle Primét*BATFATG TE TETFEGCTCAARTPIC AR (SEY 159" NEH9) The
nesfatin-3 prepareddnahisemanner has-& rsequence frewhich Metssatded tothe:Ntterminal
(SEQ ID NO: 51} Bythe-samecmanner, theiCDNA desivedifrom-ret braims 15:was:amplified,
using primers Seﬂa@é@éi‘o%@%%'\!%% @%Ogng&g tﬁongbm% (?‘35%3(21 €IEQ?QO.: 50), to obtain

DNA (SEQ ID NO: 54), and then the DNA was used togprepare nesfatin-2/3 (éSEQ ID NO: 47),
bytheceHJmﬁapRﬁSﬁFnt at positiens 188 and 185 {(Fig. SA). Thus, among

15 the nesfatin seguence, a peptide comprising 82 residues

corresponding to amine acid Nos. 25 to 106 was named
nesfatin-1 {(SEQ ID NO: 15), a peptide comprising 79
residues corresponding to amino acid Nos. 108 to 187 was
named nesfatin-2 (SEQ ID NO: 16), and a peptide

20 compriging 231 residues corresponding to amino acid Nes.
190 to 420 was named nesfatin-3 (SEQ ID NO: 17). In this
case, the DNA-binding region (aminc acid Nos. 171-223)
which is a known domain structure, is divided inteo
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 Mos. 306-317) are contained in the
sequence of nesfatin-3, but no known demains are
contained in the sequence of nesfatin-1 (Fig. 9B).

30 Therefore, the portion of the seguence consisting of the
nesfatin-2 and the nesfatin-3 was named nesfatin—2/3 {SED

- ID NO: 47). The synthesis of the rat nesfatin-1 peptide

(SEQ ID NO: 15) and the nesfatin-2 peptide (8EQ ID NO:
16) was referred to Yanaihara Institute Inc., where they

35 were synthesized by solilid-phase synthesis and purified by
reverse phase liguid chromatography. The cDNA prepared

from rat brain was amplified, using primers set forth in



synthesis. 20 The PCR primers used: Forward Primer:
5'-ATGGAAGAAGTAGGAAGACTGAGAA-3' (SEQ ID NO: 52) Reverse Primer:
S-TTATGTGTGTGGCTCAAACTTCA-3' (SEQ ID.NQ:p3) 25 Also, in order to prepare
antibodies for regions other than those for anti-NAP peptide antibodies prepared in Working
Example 3, a sequence in.which Cys w dded  to the C-terminal of a sequen

corresponding to %ﬁuﬁ gr%inl\\(f)\g;ci%%%rs@za;—@i% (?or¥§s’p§r?din%oto%ﬁiéaétrzﬁingg %cf]sgg NGs. 48-62
of the mouse preélitsor NEFATBbIypERtide of SEQYHID NO=8) bp NARIABEptide {NAR1Ab: SEQ
ID NO: 32), a sequenceieorfespondingsto the amigo aeid Nesid=9 (cortespardiog.to the
amino acid Nos. 130:198-0f the, mause. pregursof NERA nolypeptide of SEQJB:NO: 5) of NAP
353, and a sequ in which Cys was added to the C- terminal of a sequence corresponding
to the ami%lo acid%rzﬁlq%e%.) 13 ylgfg %{c&?gzﬁfr?&%g%%%%m?ﬁ@ glél%lsﬁ%s. 325-121 338 of the
mouse precursor NEFA Ty péptide SFSEQUDENO: 5) of NAP3 peptide (NAP-1 Ab: SEQ ID
NO: 33 and NAP-'- Ab: BEQHdDINE: 3d&)wefe prasaresl NARA R ARAN:STCGAGTGAG-3"
ProAspThrGlyLeugdyrAspioluTyrleulysGinVallleCys-C (SEQ . ID NO: 32) NAP-C1 Ab:
N-GluTyrLeuLysThrLeuSerGluGluCys-C (SEQ | ; P- ; 0.,
LysGIuPheLeuGIuProAEEgéeﬁSr%G 5)‘/]' firfeu spgfn ygégég%%cﬁé&%!%%ﬁ% t13e p%%gration of
each peptite of. NRPY¥P Ab: NAP-CI Ab and NAP-C2 Ab was referred to ATP Co., Ltd. in
which they were syntheBired:by Sotid-pifase syathesis anthtis pudfiedbyrreverse phase liquid
chromatography. Eaghepeptide afNAR-LAb, NAR:GEAband INAR-G2 Al thus ehiained was
conjugated to KLKin a;manner similar to that described in Working Example 3, and then

immunized : : .
By the same manner, the ¢DNA dexived from rat brain

15 was amplified, using primers set forth in SEQ ID NOs: 52
and 53 to obtain DNA (SEQ ID NO: 50), to obtain DNA (SED
ID NO: 54), and then the DNA was used to prapare
nesfatin-2/3 (SEQ ID NO: 47), by the cell-free protein

synthesis.
20 The PCR primers used:
Forward Primer: 5'-ATGGRAAGAAGTAGGAAGACTGAGAR-3' (SEQ
ID NO: 52}
Reverse Primer: 5'-TTATGTGTGTGECTCARACTTCA-3' (8EQ
ID NO: 53)
250 Also, in order to prepare antibodies for regions

other than theose for anti-NAP peptide antibodies prepared
in Working Example 3, a seguence in which Cys was added
to the C~terminal of a seguence corresponding to the
amino acld Wos. 24-38 {corresponding to the amino acid

30 Nos. 48-6Z of the mouse precursor NEFPA polypsptide of SEQ
ID NO: 5) of NAP-1 peptide (NAP-1Ab: SEQ ID NO: 32}, a
seguence corresponding to the aminc acid Nos. 1-9%
{corresponding to the amino acid Wes. 180~198 of the
mouse precursor NEFA polypeptide of SEQ ID NO: 5) of NAP-

35 3, and a sequence in which Cys was added to the C-
terminal of a sequence corresponding to the amino acid

HNos. 136-149 (corresponding to the amino acid Nos. 325-



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), NAP-C1
IgG (nesfatin-Cl IgG), and NAP-C2 IgG (nesfatin C2, JgG). Each of the prepared nesfatin-1 and
nesfatin-3 25 peptide were subjected to SDS- polyacrylamide gel electrophoresis (12 %), and
then Western blog was, ¢ carrled out for each 1er Si

e nn ilar ha
described in Working lgxamp?e]g usm eecnégfg};u léljf%g % r?f%o%ac andﬁrﬁpe%% fatt‘?n 2 19G
antibody, 30 respettivély EReBERS 1TRe Hestafini pe%ﬁ@ezﬁeéll%tln@ peptide’: iiesfatin-3
peptide and nesfati-2I3 peptide4hatwerepsypthesized by solid-phase synthesis and purified
by 35 reverse ph@g@ﬂgujggchg\pmatography were purified by an analytical C18 reverse phase

chromato%raphy ”%r%f trﬁné Sgéﬁ F;%?fkf%{@r%‘s eg%tgj% on of tEe 122 peaks

and analyzing wit a in- §C\p’olyac yla%ude gel
electrophoresis (A2 @@gel%hesfatln 3 and nesfatin-2/3), it was demonstrated that peptides
estimated to be approximately 5t mgletuldarnwelghtcofsachl peptidy of predieted onasfatin-|,
nesfatin-2, nesfatif-3 and nesfatin-2/3 was synthesized. In rabbits that were immunized with
the conjugate ofﬁglgh ide Hf NAP-1 1gG, NAP-C1 IgG and NAP-C2 IgG and KLH,
increased in the titer of antibody 10 against these 3 peptides were observed, and antlbody

(IgG) agaihst eachpEStideS e Gotafited oS tid rashilid bf H?@Wgﬁé?ﬁmﬁnés\mh kRe
nesfatin-l IgG aftéieleetrbphoresis of the nesfatin-1 peptide, a 9.7 kd single band was

olbserveﬁ, and as fthﬁ 15resylisphthe:Western blotingauith dae pesfalin-C2lgG watier
octopnorets PSR Pl - L st ke s (e 0
they were synthesized by so 1d -rhase synthesis and
i5 purified by reverse phase liquid chromatography. Each
peptide of NAP-1 Ab, NAP-Cl Ab and NAP-C2Z Ab thus
obtained was conijugated 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-1 IgG {nesfatin-1 IgG),
NAP-C1l IgG (nesfatin-Cl IgG), and NAP-C2 IgG {(nesfatin C2
TgG). ' ‘
Each of the prepared nesfatin-1 and nesfatin-3
25 peptide were subjected to SDS-polyacrylamide gel
alectrophoresis (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-C2Z IgG antibody,
30 respectively.
<Result>
The nesfatin-1 peptide, nesfatin-2 peptide,
nesfatin-3 peptide and nesfatin-2/3 peptide that were
synthesized by sclid-phase synthesis and purified by
35 reverse phase liquid chromatography were purified by an
analytical C18 reverse phase chromatography to a purity

of almost a single peak. By collecting a portion of the



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 {@ praduce nesfatin-I, the localization of
nesfatin and PC was first analyzed by a double immunohistological stain of the rat
hypothalamus with NAP-119G (n sfatin-1 9 preggred in.Warking Example 10 and
anti-prohormonetpc%‘?f\vsertala%ge 3&%%8&;7 ant-Pe). 30 Brgiﬁetfstsﬁcémgg% on@n\?vsé%%p%;%red in the

following method® EightReekiSaNistar TRt GRIreRaSEd oM SCHAREESRIGERO T esis
LABORATORIES{J&pan gakl) wees amesthetized! byean érittapéritoneal injeetion of 40 mg/kg of

pentobarbital sodisncandthendheracotomy- wasspedermed 35 to,inject-30 ml.afphysiglogical
saline (0.85% NagCl)_into -th rt, and.then PBS containing. 4% paraformaldehyde (20 mM
phosphat%sbuffer,g%o%F%&Aelﬁélg%pﬁg%%%vacﬁ i%gfnl j% t%e:a%gn gir%ﬁ?a(%éatuesﬁn a 400 ml
peristatic pump td*perfusion Tix the b The D& MastheneXtrd@dds Eitr te pdition
containing the hypothalamusawas excisediahd was fixed ovemight ataAC wi BBSleontaining
4% 5 paraformaldefiyfe; sthe fixed hiainsample was immerseddn RBS-cantaiping,10%

sucrose for 4 houga, PBS antaiingca% USSLof 4 hours, and BBS, conianing 20%

sucrose overnight at 4C. Then the brain sample was immersed In an compouﬁd and

frozen in'dry ice-&EtORE to Prepare 10 HE EMbettied BIoER Ersh thebIsek brepired,
sections of 6 m il thicknegs were preparedrit i20Casingd ekyostat, and then were air-dried
on a silane-coated slidex®ASe coat slide prepared by Matsunanat) + Tisgugisactians on the

slide were treated, with,3% hydrogen peroxide for 5 15 minutes, aadithenwashed twice in PBS
for 5 minutes. The sllg[eéglass hgvll}‘nq{ brain qss%e sgctlon pl%ced thgreon was bl%cked by
erfu g( X ¢

treating with 10%pé§6:’a ormal urh (Nichifei Coﬁ:lil., CH NG 42607 ) at 8ot *
15 results of the Western blctting with the nesfatin-C2 IgG

after electrophoreisis of the nesfatin-3 peptide, a 27.9
kd single band was observed (Figure 9C). Herefrom, it is
shown that the nesfatin-l Igé antibody and the nesfatin-
C2 TgG antibody, 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 immunchistological
stain of the rat hypothalamus with NAP-1 IgG (nesfatin-1
IgG) prepared in Working Example 10 and anti-prchormone
convertase antibody (anti-PC).

30 Brain tilssue 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
pentobarbkital 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



temperature for 10 minutes, and then was reacted to NAP-1 20 IgG (Nesfatin-1 1gG: 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 Simple Stain Rat MAX PO (Nichirei Corp., Cat. No. 414181) 25 was reacted
thereto, and after, washing.in PBS, color. was . developed ysi -chlorp-I-naphthol (ICN, Cat.
No. 980611: 4-chior6iabithdl Stdbiized chrdagen): 1%81? qsp#dé3 afraa‘“s%téaf%egrcc %r'rgp b
development wa® WasSheetin PBS thfedtimis-for B fniRtes! ditFtherfimmersed i o.1M 30
glycine buffer (pH 22):tos 1bhours (said-butfer.washehapged.eveny.30 winutes);. aad, washed
in PBS three times for 5 minutes. The slide gla furt I ith.. 10% goat normal
serum (Nichirei @(ﬁé.,wégt.%g.e 28825)“%%%951%&?& egrétﬁéggo%r%%%%u%é 'i{ﬁe slide
glasses 35 that i 6FE 4B S Point Wére divide & TiftotwiF GroGp¥26ne TWEE Fé4CtEd to an
antibody (PC-1/3rEhemiconi 124y Cdls NowABE26@ ) that recognrizedisrohorheheicgnvertase

subtypes PC1 ang:RC3; angsthe-gther was: reacteddopastibedy (PG Chemicen: £at. No.
AB1262) that recognizes prohormone convertqiﬁe subtype PC2 as an 5 antibodg/“%olution
diluted in PBS comtainihg 055 BSA at room temperaturd for 1thour' The Shide-gass was then
washed in PBS thireeOfifesdor Syringted, Ahd16therslidey glass aeastreaeté® e gt e
anti-rabhit IgG-Alexa584reanppaie {Moleculasrobesp Cat kNor AA068) dileited AQs1/200 in

PBS containing 0.5% BSA at room temperature fo 30 inutes 4 Then the slide glass was
washed in PBS tﬁre%mtﬁes or nn?i%ﬁtéqsegﬁdpslfi%%?ly aﬁnr-'drie ,andtsen qrsnouﬁte V\}:It ’

glycerol and a co¥BASBEENHIRE petimetet iallsehl8d Vit ciédft ihdntte o Prepare a
specimen. 15 Thespecmédavas exansinet as’a phasendontradtiisfage ef4t chioro1-naphthol
stain by a cofocal.laseg migeoseape (Bie-Rad inc: IMREC -4 024cgefacblaser asanping
+ Ak i
SduIpmers ;\'}ﬁ?rre?g%%'r%ﬁ%ggg%‘égg%%@é%?%&%@ @Héﬁggo.r%ee@c«ﬁuwa@g.exa 594 was
The slide glass having z brain tissue section placad
thereon was blocked by treating with 10% goat normal
serumm (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 3% 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. No. 414181}
25 was reacted theretc, and after washing in PBS, color was
developed using 4-chloro-l-naphthol (ICN, Cat. No.
$80611: 4-chloro-1-naphthol stabilized chromogen). The
slide glass after color development was washed in PES
three times for 5 minutes, and then immersed in 0.1M
30 glycine buffer (pH 2.2) for 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: Chemicon,



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 1gG 25 is shown in an upper panel and_a Jower panel in A of Fig. 10, a fluorescence
image with PC-1/3 in the upper panel in B of Fig. 10, and a fluorescence image with PC-2 in
‘the lower panel irg:B of IIiTi . 10, Thg %pger anel in A of Fig. 10 and the lower panel in B of Fig.
10, and lower 30 pahel iIT A 6FFi° 10 4nd thé Towar paRel i B FEIG" T0° répfeseiita color
image and a fluoregeeyvieednidge anthe® Gameéreldhas shownh irrtherappéepanel and the lower
panel in A of Fig.skQ; oellsstaimedwithnesfatin;| 1gé: wassobseneskin thesneural cells in the
rat brain. Many 35 of cells which were stained with anti-RC1/3.and apii-PC 2 gntibody also
correspon?ded to thehnes%\téin-l I%Q_ osicg,ve cells. ,Thig idicated that in cellssqxpressirlg -125
nesfatin prohormoAe& cavertases PEI3ENd PEh 4fe Himuitansotsly 8xBressett Suggesting
the possibility that osesfatifingidergoes processingrby pféltorrnéné cohvertases Weking
Example 12 5 Studybadhereffect of intsacerehral admisistrations 8f nesfatiny11 pesfating,
nesfatin-3 and negfatin-2/3 on. food intake control The site,of nesfatin gf which the activity of

food intake suppressjon is present was investigated. 10 Samples us g r intracerebral
administration wecfgnﬁ’%qé—%%ngaf\r/le jic iead‘:ro%rp g?DSrS heéfaa%ih-lff? heé%#afi(lag ,?ne% 53 or

nesfatin-273 prepared th Workitiy EXaRfsIe Ie dactt diz3bIVved FEPBS: dltE2s pinel Was
administered per 3individuakisto the:third kentricle éammediately befare: 46 the dark pered. Rats

used were Wistar.rats {putchaseg: fror Nippan-SLe) and were heusad as.in Waorking Example
6, and among 8- peelcold male Wistar rats, fose Individuals weighing 200250 g were
selected and used ngﬁg The ec%rﬁ[que of intravéntricular admiristration =

was sealed with clear manicure to prepare a specimen.

15 The specimen was examined as a phase contrast image of 4-
chloro-l-naphthol stain by a cofocal laser microscope
(Bio—Rad Inc. MRC-1024 cofocal laser scanning equipment +
Nikon's Eclipse EBCC upright microscope) and fluorescence

with Alexa 594 was examined as a flucrescent image by an

20 excitation beam with the Krypton-Argon laser using a
605430 nm band filter.
<Result>

In the immunchisteochemical 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 fiuorescence image with PC-Z 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 correspoended to the nesfatin-1 IgG

positive cells. This idicated that in cells expressing



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 administratiofs(0-1 hr) and 2 hours after administration
25 (1-3 hrs) was determined as food intake. In the same condition above, 1, 5 or 25 pmol of

nesfatin-1 as a sgmple was @nkm%%red %]n% cindividuglintq the C}hEgé/enylcle immediately

before the dark period. In this experiment, the amount of food 30 intake was determined at 1

hour after admm@t"r%iﬁ&ﬁe(ﬁef%‘}Y<Q§§Eﬁ§sﬁfbrﬁﬁﬁﬁ’&?%ﬂ‘i’e EoRtlPGFat Hond), EeEhown in
A of Fig. 11, the intedvenitniculed cagministration ©f 35nesfatinc2onestatinc3aneniesfatin 2/3 did
not exhibit any significat:¢hanges:infhiamount of food intake (0-1 hr: a-1 in A of Fig. 11,

1-3hr: a-24n A of Fig. 118,138 OLhe:Goatan; the Jyta:selebioveniioulaL adaigistration

of 25 pmol of nesfatin-1 exhibits marked_ effect on the suppression of fee mngs shown in B
of Fig. 11, the infFavBRHGAPAdmIRREEREN Y, 587 5255 BmpParn&&ahin i pef 1at o»

individual did exhilsitthe rdedreasedtambunt of food intake, with the increased amount of the
administered nesfation-iy gopiparegttosther saline growp:(8). knpatictdar asignificant
decrerased amout of foad|ntake s, obseryedd i the, admiistration.1Q.gf & pmol or 25 pmpl

of nesfatin-1. These results revealed that the activity of sup gressmg ood intake by nesfatin is

localized fh nesfatin-I. WaPENG EXSRPIE £3 CRENGES i the Anftint bbb infike 88 body
weight 15 in the FitFavehitricular doltintionsadminisiatien of “hesfatint & Sffectrof2,
intraventricular certimuousadministiedion: of nesfati-dren-changesdn the ameunbok faad

Hnakeand bOdy¥§%Qh5%@§3@¥%§ﬁgﬁm$%s, and 25 pmol was administered per

individual into the third venﬁricle immediately before

15 the dark period. Rats used were Wistar rats {purchased
from Nippon SLC) and were housed as in Working Example 6,
and among 8-9 week-old male Wistar rats, those
individuals weighing 200-250 g were selected and used
{N=5}). The technigue of intraventricular administration

20 and the measurement cf the amcunt of fcood intake in rats
were carried out in a method similar to those in Workig
Example 6. In the measurement of the amcunt of focd
intake, the reduced amocunt 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 game condition above, 1, 5 cr 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
hr}.

<Result>

Compared to the contrel group {Cont), as shown in A
of Fig. 11, the intraventricular administration of

35 nesfatin-2, nesfatin-3 and nesfatin 2/3 did not exhibit
any significant changes in the amount of food intake (0-1
hr: a2-1 in A of Fig. 11; 1~3hr: a-2 in A of Fig. 11A).



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.Thegats 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 in stereotaxic apparatus (David Kopf
Instruments, Mo el 9?3 ?a%cc)intﬁjéasrcydlpt\v%gs fﬁéggdcg&ng%ggé%r%é I%E(a 1dee cannula) was
implanted so that®Sf'the-fip T8achés he %ﬁira%%tﬁéle“&%?ﬁﬁ{lﬁéhiﬁﬁqgé%ﬁe@ﬁﬁf '5 mm
from the surface)e Ofeweek after implantirgithe gaidecearingla, the animals Wweré subjected
to the experiment-:The esmotig PURAP Msedwas-Alzet's: Moadel 2002: Nesfatinal (nesfatin-|
administration graup) 35 dissolved in physiplogical salin t, ilter-,sterilized, with a 0.22
m Millex GV filtor 0 E@r% gqﬁé%%?%tgiﬁz%e% @r??sfa cﬁtj'g}%éﬁ?a gnegé%neex%éo%t?ol{!%ﬁ?
group) were injectEFHROIRE FEHAGHE ptimp Anediatel§ - béfore e ahtFweté§Hfimed in
sterilized physiolegical: safifie fromahe idaysbeforeé use fEHe. osmoticopumprtod visichieach
sample was connectee o gtube cannectgdfe & theiinjection sapAule; and-threugh the-guide

cannula preVio“%)éé@Qﬁa”&%di@%&”j%%@!éec%%“'éb%% gd s fhat the Up of the cannula

reaches the third ventricle of the rat. In this form of use, tlée sample is injected to the third
ventricle’dt a flow’fate gF2Y Fér 22 TRl ditfinthe nesfatin™t 88nfiifétiton group, it is
equivalent to 5 pmeVefhesfatinat pekelagcadminigtareds wilve veatricld oaftet confieming the
rats into which the-esmetis puimp s implantedresoxetad-from anesthesia, they were
placed in individual caggs where theywsre kgpt 15 under the condition that they can take the
powder chew and water gt libitum, Th&measure@erl_t oij thg am%uFt of fgod igtake started
from the day after the cSRACIA AN the SsRBRE pUMp Wera Implantad, and 178 weighPof the
residual féod was-ihedkardéd Bt IJvert e daFarid pycus administration of

nesfatin-1 _

Effect of intraventricular continuous administration
of nesfatin-1 on changes in the amount of food intake and
beody welght was investigated.

20 The administration ¢f nesfatin-1 was carried out
into the ventricle by an osmotic pump for 10 consecutive
days. BAmong 8 week-old male Wistar rats {(purchased from
Nippon SLC}, those individuals weighing 200-2Z50 g wers
used. The rats received intraperitoneal administration

25 of 40 mg/kg body weight of pentcobarbital sodium for
anesthesia. After the hair was removed from the head,
they were fixed in a brain sterectaxic apparatus {David
Kopf Instruments, Model 96Z) and the scalp was incised
and a 236G needle {guide cannula) was implanted so that

30 the tip reaches the third wventricle (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. The osmotic pump used was Alzel's
Model 2002. VNesfatin-l (nesfatin-1 administration group)

35 dissclved in physiological saline that was filter-
sterilized with a 0.22 pm Millex GV filter (Millpore Co.

Ltd.), or sterilized physioclogical saline alcone (control



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 weight were also recorded. <Result> A &Hown in A of Fig. 12, in the nesfatin-1
administration group, a decrease in the amount of food intake was noted from day 1 after the
start of 30 adminiStratien, dd the Hettease Was mMaifteq ehiirigthe Petrstiof e 1y
measurement as ceifparedde thercdnitole graupwcAlsoras shewhiineB aftkigi 22ptherate of

increase in body weightdn thenesfatinl administration . grayp hassignificantly declined as
compared to the 3 ggHtrggg ouép.mWfrkln$ Examrpé% 14 Study on food intake control by the

intraventricular - 128 “administration of anti-nestatin- E?’:ﬁjﬂti 8d§/ o Biti-TESFAGR S a%?ibody In

Working ExamplesE2 aind 15: thid eTector detPéading tHE amoangbt fsodirtake by the 5
intraventricular adnmiwstration of nestatired peptidewast feund.adnmarderde futhercondirm this

Eﬁ) T:Azﬁle I%G (}g}%sé%ﬂz%lé (g%)] that mgog_ai;@élraes}eggﬂely%gltiﬁ@q(m%%([@@%@elgG), or
-C2 I1gG (nesfatin- that_recognizes nesfatin-3 were intraventricularly
administered to ré)tq%o%s ﬁdfig its "eff?af& gtglf%e %ol?ﬁ:glurﬁ%u%add ?h aké” ril%els@iu%ifl tﬁg]rgfatt?odnship
between the nesfatintéleavéd by rokorhicfe eonvelase to Yenerate hesfatind, 24d the food

intake confrol, a mutan (KR-AA Mutantn b i which anlys:Arg segueneecarresponding to
15 amino acid numbers 8¢.and 85, among a.sequence set forth, in 3EQ 1D NQ: 26, is;replaced

with a Ala-Ala sequence was Ere,pared and investigated effect on the intraventricular

administration in rats. "SEmpiés bs&dFor inttaFentridiiardimmisggR s into which

the csmotic pump was implanted recovered from anesthesia,
they were placed in individual cages where they were kept
15 under the conditicn that they can take the powder chew
and water at libitum, The measurement of the amount of
foecd 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 intake of the day
(24 hours) was calculated. From day 6 after the start of
administraticn, body weight was measured at the time of
measuring the amount of food intake, and changes in body
25 weight were also recorded.
<Result>
Ag shown in A of Fig. 12, in the nesfatin-1
administration group, a decrease In ths amount of feod
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 nesfatin-1 administration
group has significantly declined as compared te the
35 control group.
Working Example 14

Study on food intake contrel by the intraventricular



20 were IgG (control IgG group) purified from unimmunized rabbits with PBS, NAP-1 IgG

(nesfatin-1 IgG), NAP-CI IgG (nesfatin-C1 IgG) or NAP-C2 1gG (nesfatin-C2 IgG) prepared in
Working Example 11, which was dissolved in PBS;;agd.5 | (5 g) of them was administered to
the 25 third ventricle. The rats used were Wistar rats (purchased from Nippon SLC) and were

housed as in Workig, Example 6, and-amona 82 weslold maleiglagatsathase individuals
weighing 200-250 g were selecte and_used. The technique of intraventricular administration
and the 30 meastié&fet of théahibstof food intake were carried out in a method similar to

those in Working Exampte Zolrkithe Measniemebt of tise hfnodmeofefbdeihtake, the reduced

amount of food at 3-heurs:afteradministratiop{0:3 h) and8daurswver 3 hours after
adminisiration (336 [ys) 35 war determined e lood nigke, The preparalipnobhe, KAAA -
mutant was carriéd out- By altering a nesfatin gene from the mature mouse - 129 prepared in
Working Examplé B&fd byjék[ﬂég@iﬁg%efﬁér%@.%r WG Hagients eté prepared Usiy the
plasmide in whichnthetresfatin gerie froms the araturé meouse vbrainedlin Wérking BExample 5
was cloned to pGEMsHZft:), by1PER:H methag. rhhe firstdragment vas-prepared wsiag 5 ng of

the plasmid and by carrying out PCR reaction wi . i [Sac2Thr] primer
and mNUCBZ[KR%S\TE%JB%%ri?ﬁer. rél%%c%&éggo%%%zg%w\ﬁ%%%fé@

r: 5' 10
GGTTCEBCGGETETEETTCECEGTEGTTCTET &?A%@ﬁ%@?@‘é‘&cﬁé%éh- 3
(SEQ ID NO: 56)imNuUcB2KR:AA] RE&3::8ty the relationship between the

CTTCTTGAGCAGGEAGGTEATGCAGTCTLATEGTEABSEQAD:NG: 57N The:PCR
reaction comprised a.denaturation reagtion: 1 at:90G for Lipinute, followed.hy 20eyales of

reaction comprisin dengturafion at 98C for 10 secgzgjgs, gnnealig %toglofgsforzg .secgnds,
and extension at®8Cfor 1 D?'Hﬁ‘n)uté,r‘to"‘%r]t-:‘ aré tﬁ%sampﬂfieé%ﬁf& tratagengps ugrquO(R~
polymerase, CataRén600250 wagasad) 54 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 administration
20 were IgG (control IgG group) purified from unimmunized
rabbits with PRS, NAP-1 IgG {(nesfatin-1 IgG), NAP-Cl IgG
(nesfatin-Cl IgG) or NAP-C2 IgG (nesfatin-C2Z IgG)
prepared in Working Example 11, which was dissolved in
PRS, and 5 pui (5 pg) of them was administered to the
25 third ventricle. The rats used were Wistar rats '
(purchased from Nippon SLC) and were housed as in Workig
Example 6, and among 8-2 week-old male Wistar rats, those
individuals weighing 200-250 g were selected and used.
The technigue of intraventricular administration and the
30 measurement of the amcunt of food intake were carried out
in a method similar to those in Working Example 7. In
rhae measurement of the amount of food intake, the reduced
amount of food at 3 hours after administration {0-3 hr)
and 3 hours over 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



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 mNucB2[KR-AA] F612 primer and mNucB2-
R1527[Notl] primer. mMNucB2[KR-AA] F612: 5'25_ |, _
GAGCTGGCTGCTCAAGAAGTAGGAAGACTGCGGGATGCT-3' (SEQ ID NO: 58)
MNucB2-R1527[Notl]: 5- GGTTGCGGCCGCACTTTATGTIGTGTGGCTCAAAC-3' (SEQ ID
NO: 59) The PCREESfditign’i& tHESaME ds ePamplifichfion 30°CEHATEA 18r the fifSt DNA
fragment. To prepare 2 DNAtiEgGMERLS, thieesanfples obtainedhy FArPER téacticns were
added to a reactignanjxduressa rthad aecaneenttatonof the reactien ayxtieds Stheach per 50 1.

Using 0.25 M eagh,of His; Tt FulSpell 35 primetcand dhe abgue sablucB2-R1527Notl] primer,

and a reaction mixture of 1 x concentrated Pfu buffer, 2.5 - 130 units of PfuTurbo DNA
polymerase (statB8 dbitile: Stiategerid) and s MM 6EdRTBREromega-c1149) %4
denaturation rea¢fion wasscardiedrsutat 9GC 619 ndinttd 3Bl Iswed By R0ty cle s of ¥8action
comprising 5 denaturatiossat-38€ dor 1025econds; anrneading aieRE for:BAsecands, and
extension at 68C for 1 minute, to prepare the amplified DNA. His-Thr-For[Spel]: 5'-
GGTTACTAGTGpGTTCTGGTCATCAECA%%}AEQA&I}QACTCCGCGGGTCTGGTTCCGCG 10
T-3' (SEQ ID NO: 60). TRE'PER pi8duce Sbtaifed was subjected to 1% agarose gel
electrophAéresis t6EXKEEECAHTarRpITed BaRaCHHIEH TWwas ptirfieWith THRERGFRASIASEN).
The amplified DNA exgised wasccleaged with restriction enzymes Spel and 15 Notl, and
ligated to pET41a(+) plagmidyeaer ANovagen) eleaved with restriction enzymes Spel and

Notl, using the Quick DNA li i I !9!@%) rgm t laned DN clone,
which has no er%gri%q?%ﬁé@ﬁ%@%@%‘%ﬁ}%&%@ﬁier ana?fzi% Drl\%%gq%ugrﬁegnﬁa 20
similar manner to WorkifFERApIE 5An@BtREFRGEREDHdR “enaturation 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 20 seconds, and extension 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 mNucBZ2[KR-AA] F612 primer and mNucB2-
R1527 [NotI)] primer.

mNucR2 [KR-AA] F6l2: 5'-
25 GAGCTGGEUTGLTCARGAAGTAGGAAGACTGUGGGATGCT-3" (SEQ ID NO:
58)
mNuck2~R1527[Notll: 5'-
GGTTGCGGCCGCACTTTATGTGTGTGGCTCARAC-3" (SEQ ID NO: 59)
The PCR condition i1s 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 reacticn mixture so
that a concentration of the reaction mixture is 5 yl each
per 50 pl. Using 0.25 puM each of His-Thr-For{Spell

35 primer and the above mNucB2-R1527[NotI] primer, and a

reaction mixture of 1 x concentrated Pfu buffer, 2.5



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 S. 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—EgzaPnp_le 5, was used. 5 pmol each of the
KR-AA mutant (Mut) peptide and the normal nesfatin (Wt) peptide were administered to the
third ventricle of rats‘ihsa $imiiar 38RanABR t& WoReHg ExarhpRe-6 COMe three, six and 12
hours thereafter, therweightref)therfood wasudetermined: torecord the amaunt,ofsfood intake,

which was used as an . index.of feeding behayior. <Result> 35 In eac| t%)era ministration
o he turd i L 0B =Sty AR 100 (oot 1
IgG), NAP-CI IgGT(esf&tin-E ifE R DrNAPICRMGE tnédfatines tey , Br8aRisdAtof food
intake during 0-1chourtafter-thehadministrationrisigraphicallys showe in a-l of Figoi3As dhe
amount of food intake 5 during 3-6 hours is graphicall Wﬁjﬁ -2 of Fig. 13A, and the

ke S -G - Brashioaly e 1 03 b1 Flg L3R 28 Mo

amount of food in akesaﬁrlng 6-9 hours'is “graphically S
(a-1 of Fig. 13A) &l 356-Retirse@-216F Fig. 13A), as compared to the control IgG
administration rats, individlaaishthard0geeived NAP-1 IgG (nesfatin-1 19G) exhibited a

significant increasg:irtherametnt-eifeed datakedB QM e fer@3heun R2s0Obforthe36

hours), in the _group t]? t received NAP-CI IgG (nesfatin-Cl IgG) or NAP- C2 1gG
(nesfatir??éZ IgG)??né) sigr?l |§ar£1?dﬁ§é°refdl\é§ was 15 noted as compared to the vehicle group. In

the results for 6-9 hours o SighiREartdifferéids Wrss Hated i EREHE6F tHe dontERIFG Yroup,
the NAP-1 IgG (nesfatin-&clg@prgrous the INAP=CL igGanesfatin: Clely Grgrouprandh NAP-C2
lgG (nesfatin-C2 |g() graup: iEiswesult 20nndicated;that ghe &unetion ef,endegeneusq
nesfatin-1 is inhi%d Q¥cai@!§<9q¥a%g%lféggg§f%%gi' L%%@gggégon enzymes Spel and
15 NotI, and ligated to pET4la(+) plasmid vector {(Novagen)
cleaved with restriction enzymes Spel and Notl, using the
Quick DNA ligase kit (New England Biolabs). From‘the
cloned DNA; a clone, which has no errors in mutant
poritions introduced after analyzing DNA sequences in a
20 similar manner to Working Example 5 and other nuclectide
sequences, can be selected to obtain a vector for
expressing the KR-AA mutant. The expressicn and
purification were carried out in a similar manner to
‘Working Example 5. The aminoc 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 XR-AA mutant (Mut)
peptide and the normal nesfatin (Wt) peptide were
administered to the third ventricle of rats in a similar
30 manner to Working Example 6. One, three, six and 12
hours thereafter, the weight of the food was determined
to record the amount of food intake, which was used as an
index of feeding behavicr.
<Result>
35 In each of the administration intc the third

intraventricular administraticn group of control IgG,



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 suppressing food intake by the intraveniricular administration of the nesfatin-1
polypeptide as demonstrated in Working Example Further, the results of an effect on the
amount of food intake in rats, in which 5 pmol each of a 30 recombinant mquse nesfatin (Wt)

and the mutant (REEAR Tﬁﬁta&ﬁeﬁlﬁ‘?)tlﬁ\mﬁlc'r?ﬁ’Lyé%\?g SqU8hice Correspdhding 18° amino
acid numbers 84cemdi B8-Was Teplatedwith g Alasda, sédgences wds abininistered ase

intraventricular inythe 1ats)-arershown in £ig +£3Ba tm Hig. Sk&%dtmeram@u@t:@ﬁﬁﬁcﬁ)mmtake at
0-1 hour, 1-3 hour,and, 3 hot é%teﬂi% administration were graphigally shown in b-1, b-2,

b-3, respectively. As shown |n 1to b-3; in thé rats in - 132 which 5 pmol of Wt (normal

nesfatin) was adfiifistéred; & SRtificart é’o‘?ﬁ?gll&@ti\)]éﬁl Y8R infakd wal obsérvet at each
of the period, white ho-entrobactivity‘offoed imtakeewasobsenfed imtherpestatin (Mut) in

which a5 mutati@&m@imtpquogdoim the site cleaved by1 prohormone zomyertase: Herefrom,
it was demonstraﬁg ttlﬂgﬁs}e%% ngsgatgbl}rgro%%egg)ybﬂ@r hoi[g}gjne Lonver %%4§

important for nestatin to functionate. Working 15 10 Study, o th e § eff ct o(} continuous
intraventricular ﬂnﬁﬁ&rﬁﬁ&ﬁ5‘?%\nﬁggn§éhﬁl%\s§§§%§?ﬂ1er f{IﬁZA 3e\%n ufaood intake and
body welght In oﬁt@%\’fﬁﬂh@i’mﬁeﬁ@%te(Wfé@%h@%e%ﬂh@e@xﬁressmn of the
nesfatin (NEFA) gepe:and:-ihitheconttol of faodistakerand boty iweighirantisenge RNA that

suppresses the expression,of nesfatin geneswas. continyoysly,administered into.the third
ventricle and its effect was | investi ated A he t| ense RN ainst.n sfatin-1 gene, was
20 used a morph&fiRgHINAY wF“nclﬁe andw wmk?%% a%y atlow S E; sﬂZ‘l ag o%lgows

C2 IgG (nesfatin-C2 IgG), no significant difference was

15 noted as compared to the vehicle group. In the results
for 6-9 hours, no significant difference was noted in
zach of the control IgG group, the HAP-1 IgG (nesfatin-1
IgG) group, the NAP-CL IgG (nesfatin-Cl IgG) group and
NAP-C2 IgG (nesfatin-C2 IgG) group. This result

20  indicated that the function of endogencus nesfatin-1 is
inhibited by antiboedy against nesfatin-1, resulting in
the increase of amount of food intake. This demonsirated
that a substance that inhibits the function of nesfatin-1
has an effect of enhancing the amount of fcod 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
foed 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
amino acid numbers 84 and 85 was replaced with an Ala-Ala
seguence, was administered to intraventricular in the
rats, are shown in Fig. 13B. In Fig. 13B, the amount of

35 food intake at 0-1 hour, 1«3 hour and 3-6 hours after 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



- 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 osmoticpulrg . 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 adminisgration of 40 30 mg/kg body wei%ht of pentobarbital
sodium for anesth@si? AftePie HairlvasTerioved foht the head® thes Werd fisd ina brain
stereotaxic apparatus {Davia Kopfiinstrinientsy ModeE962pand thaksalp wad iftigéd and a
23G needle (guide cannulaywasdmplanted sorhatthe tipdeaebes dhe 35 thirdbveuntricle (2.5

mm behind the biegma, 9,3 M tom, the uriace), One,week gitarimplaping ing guide
edt

cannula, the animals were subjected to the experiment. - 133 The osmotic pump used was

~ Alzet's M8del 2003 tR&EWAs* primet P St et PRy Sibogical Saline™ s day before use.
Nesfatin antisense: RiNA(antisense cadrmivistration gfoap) dissoléed dephysioiédieal saline 5
that was filter-stegiized with 0:22 up¥ Millex GYfilterp s daissenaceRNAChormone

(NTCGTCTCCACTEAT ClaGAchmsietlized n nesamemagneribat dissobved in
sterilized physmﬁ)glca saline (contro groug}swere injected into the osmotic pump
immediately before use”THE-88BH™F Burmp to which each sample was connected to a tube
connectéd to the injectishusinrmila tand Hhikrih e goRrfelvapint|d pravvtRiFifpittted the
injection cannulaauas. fixeg-saibat the tipof ke carmila seadhes:thédthivd *enteicte ohthe rat.

In this form of usg, ifie saPpie is.1a iRissiedLq fhe third ventricle at a flow rate of 12 pl per 24
hours, and 40 sg each of antisense RNfA %r‘hd missenscgiR%I@ew re irﬂgggetd.o%fsts%ri confirming
the rats into which the S8niBtic-purnp was imiplanted recovered from anesthesia, they were
placed in individUzt eages where 2 TRey iveree ftndésttdonditibhithal By 83f take the
powder figpd andamatecat tibitunms Theomeasureksentof thedy weight, antisense RNA

that suppresses the expression of nesfatin gene was
continuously administered into the third ventricle and
its effect was investigated.
As the antisense RNA against nesfatin-1l gene, was
20 used a morpholino RNA which sandwiches a translational
start site, as fcllows.
Nesfatin-1 antisense RNA:
5-ATGGTCCTCCACCTCATCTTCAGAG-3 (SEQ ID NO: 31)
The administration of nesfatin antisense RNA was
2% - carried out into the ventricle by an osmotic pump for 12
consecutive days using an osmotic pump. BAmong € 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 hair was removed from the head, they were fixed
in a brain sterectaxic apparatus (David Kopf Instruments,
Model 962} 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.



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 from the weight of the_fo%% on the previous day, the amount of food
intake of the day (24 hours) was calculated. From éay 6 after the start of administration, body
weight was measured at the time of measuring the amount of food intake, and 30 changes in
body weight weré ais® FEcOrHe P &P day a2 Yher tne gtarf of adfinistidtion’ #re "itdlividuals in
each group werersactiiteth and:thel hypothdlamus. in;thebrain Was:removethbsiag the

sample extracted. the expressionof Resfatinwas-confirmed by 35 Westen blotting with
nesfatin-1 Ab. Wegtem .blgtting. was carriﬁd Qutin ? manner s@iéarotg those desclr'kt%eed in-134

1
Working Exampl&§™3and 12- The doricentration of bands stained in Western blotting was

determined by dehsitomretryt KResultst &5 ChisrrfesinttheCamdunt of idé¢ inteke durisg 24
hours for the confrolaroup-anrd the antisense @dministration gronpro)whichmesfadin in

antisense RNA was.admjnistered. are shows .4 0fJ0; 44 and.changes in body weight are
shown in B of Fig. 14. As compared to the control group, 10 an increase in the %mount of food
ay 1%after the

intake (A of Fig. PAY W45-Agtedn fRianfsensd hartinktritioh §iotp fronrthe
start of administratien care the apnounti of fodd inthkehwas aiways gredies tharthéTontrol
group dugng thegneasurementpesedi{untihgay l2:aftenihe:5star ofadministration). For

changes in body weight (B 0fFig, 14)..n0 differsnce.was noted on day-Gafterihe starof
administration between the control group ‘and theé%[m ense adm;cmstratlon r%?uPWagt on day 7
and after a_signifiGantinerédse’ i BSay welghe (s gﬁ“%valsnﬁgt%dl in 20 e anfisense
administration grédpas compasdd 6 the ‘doritfol groupr aRdithe diffeféifcd-BRpahded from day
9to day 11 of thesneasuresert perod.aln.the?Western form of use, the sample is

15 injected to the third ventricle at a flow rate of 12 pl

per 24 houﬁs, and 40 pg each of antisense RNA and
missense RNA were injected. After confirming the rats
into which the osmctic 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 water at libitum. The measurement of the
amount of food intake started from the day after the
cannulia 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 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
+he start of administration, body welght was measured at
the time of measuring the amount of food 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 blotting

was carried cut in a2 manner similar to those described in



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) compa_reg tg) the control group(the band intensity
indicated 14.31.2AU, which was determined using d3ensitometry). From the result, it was
revealed 30 that the intraventricular administration of nesfatin antisense RNA has an effect of

suppressing the BLressfof Gridstatin>l 3ahd dPenhan@ngthedMoaht 8 fdud fitaké and
body weight gains Wdrking Exdmaplest6 35 Productior of recombinamnt nesfatin-1 by a
recombinant In oxderto-prepare nesfatin-1 in large quantities, - 135 a method of producing
recombinant nesfatin-lg_:ai;’rggjf\,c;ecombinant was investigated. A gene encoding mouse
nesfatin-1 was obtained, and "an expression vector was constructed by bindin%[the gene 5 of

glutathione S-transferaS&{GET) and MiSidiRe 14§ 6hé Rterminal bf the hedrath-1°géfe, so
that a cleavage Siter (-Liet-VahProAgeGly-Serd) tleaved Using tkrombii médiatésthe amino
acid sequence ofhistidinefagrand the aming acid segueacenf maysa aesfatit-drinthe protein

10 after franslation. This, gepe of moyse nesfatip-1yis. phigjoed ysind yoyse brain, cENA
(Clontech) by two runs of FUR (nested PCR). The first PCR used a forward primer
(MNucB2-F337: 8E®YTD NOP385 ahiti%a réderse FrifdlERacE2-RT1 Ib Ri5Be) at
100 pM &&ch, PyrobestdINASES polyinerase (Takaralie )KL RUOSA)| he feaétion buffer
attached and dNTRand-was carried-out-aceenting iathe attachedpraiocal: ThexRGReeaction

comprised, after asgcmflégp%%r L mipute,-a temperature condition, af .30 cygles-qf 98C for
10 seconds and 68C for 1 minute, 20 and then a reaction at %f%r 2 minutes..Forward primer
I

(MNUCB2-F337): 3. GCAE GETEACEECTEA TG EARG T (S WO?%%&IM group

during the measurement period (until day 12 after the

15 start of administration). For changes in body weight (B
of Fig. 14), no difference was noted on day ¢ 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<0.05) was noted in

20 the antisense administration group as compared to the
control group, and the difference expanded from day 9 to
day 11 of the measurement period. In the Western
bletting analysis of nesfatin-1 using the rat
hypothalamus sacrificed on day 12, the expression of

25 nesfarin~1 was significantly decreased in the antisense

administration group (the band intensity by densitometry
was 8.5x0.7 AU} compared to the control 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 BNA 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-1l by a

recombinant

In order tc prepare nesfatin-1 in large quantities,



Reverse primer (mNucB2-R712): 5'-CAAATGTGTT AGGAT TCTGGTGGTTCA-3' (SEQ ID
NO: 36) 25 Using 0.5 | of the PCR product obtained, the second run of PCR was carried out
using a forward primer (mNucB2-N3[Sacl-Thr]) andl JTeverse primer (mNucB2- R389[Notl]) at
100 pM each, and using Pyrobest DNA polymerase 2% in the first PCR. The PCR reaction 30
comprised, after reaction of 90C for 1 minute, a temperature condition of 20 cycles of 98C for
10 seconds, 60CfF30186cERABEIH BBEIHoF LSRR AN I e & P tion! &P68C for 2
minutes. Forward-primes {rmeEstcB2:eN 3fSacitTlgd) 51 35

GGTTCCGCCGGTCTGGIHCaledhe REGE@@EMQ@AIﬁB@@AQ%@é@CAﬁdE (SEQ
ID NO: 37) 136 Reverse primer mNu BZ R5389 Noé]t)rgxc GGTIG m%G&TTé&(‘éTCT
TCAGCTCA TCCAG C&23° KI@I 38Y PCR reaction amp es that were subjected

to two runs 5 of PERIWeFE Puritiet ﬁ/‘iﬁrﬁ%fﬁﬁﬁroﬂ‘ﬁﬁﬂ learsedbit dREV8d WWith Fstriction
enzymes Sacll and&atk tandithen. subjettedtesdgaroselgekealectrophoresis 2o @xcise zeband

corresponding to &;lepgth pf abet 300-bp whichwas- purifiedawith QIAEXIkkit (QIAGEN).
The purified PCR 1% r(%duct 9{ about 300 bP Wg% (&l\g%g%% t%PI%T%I@gJa) plasmi gggtorhe
an

(Novagen) cleavedew fi T restrlc ion’ enz ymes Sacl Notl using the Quick DNA ligase kit

(New England BRIEBS). ?ﬁé%g?ﬁ%ﬂ%o?%é%Hﬁ%dﬁ‘:c@ﬁ%f&a E" coli%tReif 409 and the
8 transfarmants thiis ebtainedsis were subfjbetedetoeplas midusaractividaardmialisscale. The
plasmids thus obtgined weie.analyzed feethe nucleotide sequencernf the seauencesobthe

nesfatin-1 gene Eg‘%ﬂs I t%%”9é§§ Bighye E%Ql@aée&cygé% Seguencing S Ready

Reaction kit and 7 type DNA 20 seq uenceréper in-Elmer Inc.). As a result an

expression vector Wg\‘ﬁﬂBZa genéintwichthEGorredt Seguantd Srrisstafin-Chas been
integrated was obtaifed2aid 1his WES nding8 pEdlath) GST-His-EYPRGBYFNEPE DA
15 polymerase (Takarabio K.K. ROO5A), the reaction buffer

attached and dNTP and was carried out according to the
attached protocol. The PCR reaction comprised, after
reaction of 20°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 a reaction at 68°C for 2 minutes.

Forward primer (mNucB2-F337): 5'-GCACGCTGAC CGCTIC
TGGAAG-3" (SEQ ID NO: 35)

Reverse primer (mNucB2-R712): 5'-CAAATGTGTT AGGAT
TCTGEGTGETTCA-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{8acI-Thr}l) and a reverse primer (mNucBZ-
R389[NotI]) at 100 pM each, and using Pyrobest DNA
polymerase as in the first PCR. The PCR reaction

30 comprised, after reaction of 390°C for 1 minute, a
temperature condition of 20 cycles of 98°C for 10 séConds,

60°C for 30 seconds and 68°C for 1 minute, and then a

reaction at 68°C for 2 minutes.
Forward primer (mNucB2-N3[S8acI-Thrl)}: 5'-
35 CETTCCECEEETCTEETTCCGCGTGE TTCTCCTATCGATGTGGACARGACCAR-3T
(SEQ ID NO: 37)



By introducing the pET4la(+)GST-His-LVPRGS-mNAP1 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 exg

e geéss_ed. Clones obtained by introducing
the pET4la(+)GST-His- LVPRGS-mNAPL 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 &E3PCS EuMEHRy WA SteppetfNéH thé absorbance at a wavelength
of 600 nm becamed@B:3:mtofthe poltnre IIfUIdAVES inccatedrinte 100 (%Eof thellB medium
35 containing kanamycin, which was cultured at 37C. When the absorbance at a wavelength
of 600 nm became 0.8,]&8@ of 1%0 mM IPT%evga%%jged to indugge th%ee pﬁrgs%i\%l %- 137

protein. After adding IP ars?ﬁefkl}ﬁﬁncuﬁtau% was carried out at 37C Tor 3 hours. The culture

liquid was>centrifageBCat 8606 rpifof Zomiihlife AP ottt tefe b ESTON' 5 From
the cells of E. colithusvebtairned, thesG5T:tHisaL VPRGS=mNARL fasidoniproieinawastéxtracted,
ar;d fpﬁrifised with &,pi 5%@865956 Kﬁ@éﬁ%ﬁé&&&é‘ﬂ%@@g@g@;Jm@el#%we%@%@m@.in_ 20
ml of the Sonication_buffer m ,50m , , PH. containing
one-fold concentr%ﬁ%ﬁeffp éé%nlpqgte%EDan& ?rnegg?(R%I%haég a n%&yic%;K.Kg Zé O‘“%I%?fold
concentration of BugBlster tMercRERFENovalkh, Cat R8T 70584y aRd Were® disfdbted by
sonicatiohdn ice wated for 10fmaiutes. FAé bonicated santplé was eBfitrifaged atlB51000 rpm
for 20 15 minutes, arddhe suparpatantwaseollegted. 1Q pil:ofdhecsupermatast ebtained was
applied to 1 ml Ni-N rose, column ilibr i Lysi f aH2PO4,
300 mM NacCl, 10%%%%?01? azuosléngH §%)%%l%é! %v?sf_%hge\g{t{\%i%%%jinﬁg r?]?%?’:h,e Iits‘lljl;{!ﬁi\lal)u1‘fer (50
mM NaH2PO4, 380NRPRIAC, 3020 1A iRdISSECHH'E D) PFHe 8BfiHn et iBsking was
eluted twice with 2&iml of thé EIT4ER butfer(B6 MM INE2ERORB0D MM NECE 258HhM
imidazole,spH 8.0)ard aufrpstionscartainiagthe elutetGSTohish VPRES-MNAR .

The plasmids thus obtained were analyzed for the
nucleotide sequence of the sequence of the nesfatin-1
gene integrated, using the BigDye Terminator Cycle
Sequencing FS Ready Reaction kit and ABI377 type DNA

20 sequencer (Perkin-Elmer Inc.). As a result, an
expression vector having a gene in which the correct
sequence of nesfatin-1l 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, =z
fusion protein {GST-His-LVPRGS-mNAPLl} of GST-Histidine
tag-thrombin cleavage seguence-nesfatin-1 was expressed.
Clones obtained by introducing the pET4la (+)GST-His~
LVPRGS-mNAPL inte 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 abscrbance at a
wavelength of 600 nm became 0.8. 3 ml of the culture
liguid was inoculated inte 100 ml of the LB medium

35 containing kanamycin, which was cultured at 37°C. When
the absorbance at a wavelength of €00 nm became .8, 1 ml
of 100 mM IPTG was added to induce the expression of



fusion protein was collected. The extraction supernatant 25 from the residual cells was
similarly treated, and a fraction containing GST-His-LVPRGS-mNAPI fusion protein was
collected. From the GST-His-LVPRGS-mNAPI fusion, protein, the portion of GST and histidine
tag was removed, and further 30 purification, GST-His-LVPRGS-mNAPi fusion protein bound
to the GST resin was subjected to thrombin treatment and to, purification with reverse phase

chromatography it Gra&? to rémove EAEoliderivett lifopol§éacehaide (EPSy2that may act as
an inflammatory substangecTheshufiefs 3bcat thisstage andrafterniere- thaseycanfirmed to be

LPS- free. 7.2 ml of tjgeq.fgactiocp cgn%tai the GST-His- LVPRGS, Pi fusioglpr tein was
washed one-fold - 138 ‘concentrafion of (glézlm B?r?dr asﬁljbﬁ?feer?M(eqrﬁf\Ltid?, (ﬁfovéeé:(;tn, Cat.

No. 70571), which\#a& finafly ddded t°the GST resin (Merck Ltd., Novagen, Cat. No. 70541)
(equivaleft to 7.2 ml) stispendéa irc81mk o thé& G ST biBirtd/Wasgit buffed, and gently-stirred at

20C for 1 hour. ﬁﬁ%r—@)’lm%ﬁﬁeﬁe%ﬂMoﬁeﬁif@%%ﬁipﬂaa%ai@%%bw%@ waghed twice in 36
ml of the GST Bind/W%shcg)uffer To the w sherg resin, 3.6.ml of oIHEi n of 20 ungts/ml of
TrL Wl%F a 2 C § -~ Se

T .
thrombin in PBS Wwas added an susﬁlelr?clj{ée rgzgteﬁofél%?z for 20 hours under gentle

an
stirring. The resid | 4itérthé $e4etiEn Was Htiveredin 1.8 %t afifers StfchetCeup (Millipore)
with a pore size ofu@.22:m { dentifugedrat 3,000 mpmtfet 2 minutésPERd thie filtered
- thrombin-treated samplewas; collectesh. d @-4504:0f the ikhthwembindeatedssampte-was added

50 | of acetic acid io Arepate a-sample. for G18 reyarse ghase chromatpgranhy,  The reverse

phase chromatography comprised the elution 'with a gradient of acetonitrile in 0.1%
trifluoroacetic acid B THe gratichitwasset ACTGF Reetonitrild’to 20 finliteI 16-269%
acetonitrile gradi€ A0 PIIATES3040%: Gtetonrililé Pradim A minufes/40:60% -acetonitrile
gradient:5 minutes:Preteineldtesbirenythe coturn ivas dnaeniterfed by measysrgApbsorbance

atajNaWﬁ@ngﬂ19E;§Qes, and the supernatant was collected. 10 ml of the
supernatant obtained was applied to 1 ml Ni-NTA agarose
column equilibrated with the Lysis buffer (50 mM NaHZpP04,
300 mM NaCi, 10 mM imidazole, pH 8.0}, and washed twice
in 10 ml of the Wash buffer (50 mM NaH2PO4, 300 mM NaCl,
20 20 mM imidazole, pH 8.0). The column after washing was
eluted twice with 2.5 ml of fhe Elution buffer (50 mM
NazHpPO4, 300 mM NaCl, 250 mM imidazole, pH 8.0), and a
fraction containing the eluted GST-Hig-LVPRGS-mNAPL
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-mNAPIL fusion protein, the
portion of G8T and histidine tag was removed, and further
30 purification, GST-His-LVPRGS-mNAPLl fusicn 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 (LPS)
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 ccntaining the GST-His-
LVPRGS-mNAPL fusion protein was washed one-fold



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 collected, lyophilized, and disso_lvqb(%gggin in distilled water for injection,
which was used to determine protein concentration by 30 absorbance and LPS content by
Endospacy assay (Seikagaku, Kogyo). <Result> From 10Q ml of the culture liquid, about 7 mg
of crude GST-His* f\?ﬁﬁ%@i‘rﬁm@? & pdrifisd With NNTA 35 H§AfS5e; Jhd the recovery of
nesfatin-l that wakouwamibindéatedoor Highly purifiedcdy €38 felerde phagé=d139 the
chromatography w@s 4£2.5-g.(Fhae amount, of kB&:centained .inibe higblyipurified nesfatin-1

was about 4 pg relative. 1o 1,9 of pesfadin:1, Furthermorg, whes the highly, pusiied nesfatin-1

was intraventricularly administered 5 to rats in a method similar to that in Working Example

13, the effect of stippté¥sing o8 RtakeaAdR slppredsing oty v@@féjht%n%%@%ted. This
indicated that thé preductidri ef active tesfatin-lnishyossiblediy wexpréssionsand puriication
using a recombingnt. 1Q Warking, Example:k7 Study an,the;gffet ofnesfating], administration
into the third ve'ntfic():lecgf(a Z‘bjgggg fa/fa rsatrs1 orgf%ogn in(gafkeacggtt[gg:As 39953_9”98%” itgse il
conventional technology, many o 15%bese peopjre or patients with azﬁposis exhibit résistance
to leptin, which p83es 35578Biémin thEDathBIGHFaAd= freafeRE T, tEing ZirKerta/fa rats
(Michaelet al., NatureyGeretics; IV 0lo3:ppPndSrl9-1996), e animal pathelogiealimodel of

leptin-resistance, the 20 effect ot nesfatingl, onythe cantral ofthe ampunt of foad ;inake was

investigated. As rats, 8 week-old male Zucker fa/fa (Zucker) rats and Zucker +/+ (Lean) rats
as the control anitt&laFéRs fiehaded ot NibpbhCharles River: ZihPivete Houded in a

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 pl of acetic acid to
prepare a sample for €18 reverse phase chromatcgraphy.
The reverse phase chromategraphy comprised the elution
with a gradient of aceteonitrile in 0.1% trifluorocacetic
aclid, and the gradient was set at 10% acetcnitrile:ll

20 minutes/10-20% acetonitrile gradient:60 minutes/30-40%
acetonitrile gradient:40 minutes/40-60% acetonitrile
gradient:% minutes. Protein eluted from the column was
monitored by measuring absorbance at a wavelength of 280
nm. By examining the fractions eluted with acetoniirile

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 collected, lyophilized,
and dissclved again in distilled water for injection,
which was used to determine protein concentration by

30 absorbance and LPS content by Endospacy assay {Seikagaku
Kogyo) .

<Result>
From 100 ml of the culture liguid, about 7 mg of

crude GST-Hig-LVPRGS-mNAPL was purified with Ni-NTA-

35 agarcse, and the recovery of nesfatin-1 that was

thrombin~treated or highly purified by CL8 reverse phase



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 throughout the experiment period, a_simjlar 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 wa<'6A8%H YHIER Ehe fetombimantdmousE esTRL preparedSAWOTRRG 35
Example 16 was dissgiged igblipmplin 5ilof RBS] @intdras. the coxtrol sample physiological

saline (Saline) was, - %4;9_; used, Eive.pl of tlhe samples Bg%%rrequygﬁe ggénm%tﬂ@d into the

third ventricle of each rat'for the group of five each of Zucker rats and the Lean rats per group

(the Zucker/nesfBtin 1 §fstig  the T edhyhelidin- A grolip! e 82 acket/SaIE 4766pe the
Lean/Salife groupy. Thé tining2ofradhiidistratior wascinimhediately'sefore beginiig the dark
period when foodiinfake behavier is enhangeek anch ghe methog-efadministration was similar

to that described in, Working Example 6..1Q Aftef.intrayentrigular.administraion, the amount of

food intake was de}Ptermlned by measuring the amount decreased of the powder food for each
rat during 0-1 hotir?t-3 HSUFTENE 36 Houts. Eor 188t o sigRiticant differsiice AfaRSis of

variance was usetiEI5eRe80It3 8 ob Fig L15ahiows Hid result rreasuréd difood intake for the
group (thedLean/nesfatimisk-ghoup)uranpich 1esfatin-1 was administered and for the group (the

Lean/Saline group) in W&\l@l’éiﬁ’hb{ﬁialﬁ@cé%%@@%eJ@%ZQ@E@MGE%RLQ%%@S’ and B
of Fig. 15 shows the' result meas! ed of fo,odiiantgl eggr Epe grayfghg %Jcllégrlgegéatin-l
aline

. . inty. e ventri cker a ) . .
group) in which néesratin-1 was “administére he group (the" Zucker. group) in which

physiological salih2%#%s aBfftitisddred to the Zucker 25 rats. In a result (A of Fig. 15) for the
control animal, As described in the conventional technology, many of

15 obese people or patients with adiposis exhibit resistance
to leptin, which poses a proklem in the pathology and
treatment. Thus, using Zucker fa/fa rats (Michael et
al., Nature Genetics, Vol. 13, pp. 18-192, 199%6), an
animal pathological model of leptin-resistance, the

20 effect of nesfatin-l on the control of the amount of food
intake was investigated.

As rats, B8 week-cld male Zucker fa/fa (Zucker) rats
and Zucker +/+ {(Lean) rats as the ccntrel animal wers
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 cof 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.

230 After preliminary housing of the purchased rats for over
cne 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 pmel in 5 pl of PBS, and as

the control sample physiological saline (Saline) was



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 the amount 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 haurs was noted in the nesfatin-1 administration grqup relative to the
Saline 35 adrminiiEiton oloUs (BLOT001 DU S8 HOLFS o SlgHittart tEddedor (5S0.05)
was also noted (B ii-Fig:D &5¥.he abvversuggests thattheretfedrst Stispressiig ©141 food
intake by nesfatin1-was exhibiteczwitheut the seffect efleptia andrit is; considgredeffective

under a' leptin-resistant,condition.; Working Example 18 2. 5tudy.on the effect of intraperitoneal

administration of nesfatin-1 on_the control of the amount of food intake in mice’lt was

demonstrated in the“SXgeriAeht 5f ShifaventriculsF AaMiAistratioR A Tats that estatinnd 10
- nesfatin-1 are invelvezbinicomraliihgthevdmountof i6od intake frerderadrstadyahéhsffect on
other animal spegiesk the adminigteatianedperiment oremice was. casriad auaCansidering
practical utility as,a, pharmagceytical, it was thought to,he.imporfant that the 15 peripheral

administration is élso eff%::ti?\;{e, an?%i thus an ﬁintr%g)erit neal administration was selected as an
administration route? Flrthermdte, 8h adifinistra {6 experiment was also carried out on the
Agouti-yélfbw (c57BL/6JIAS Fa) ¢ WICH a8 s e de 'ofobiesity 20 sieR thet

function of supprexsing foad ktake byHMEIRMCECARVhas: beeniinhibited hy.the.excessive

expression of the;Agpulifuatelp. The experimental animal was,7 weekseld malg ICR mice
purchased from Japan SC. Inc,, and were, housed after 25 purchase p  eycle,of 12 hours of
the light period from ' )

difference, analysis of variance was used.

15 <Resuli>
A4 of Fig. 15 shows the result measured of food

intake for the group (the Lean/nesfatin-1 group} in which
nesfatin-1 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 nesfatin-l was
adminizstered and the group (the Zucker/Saline group) in
which physioclogical saline was administered to the Zucker

25 rats. In a result (A of Fig. 15} for the control animal,
Lean rats, the amcunt of food intake during 0-1 hour and
during 1-3 hours was decreased in the nesfatin-l
administration group relative to the Saline
administration group (P<0.001). No difference was noted

30 in the amount 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-1
administration group relative to the Saline

35 administration group {(P<0.001). During 3-6 hours, a
gignificant reduction (P<0.03) was alsoc noted (B in Fig.

15). The above suggests that the eifect of suppressing



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 periad, The mice purchased were subjected to
preliminary housing for over one week, individuals weighing 35-40 g were selected among 8
to 9 week-old individuals and were used in.the.experiment., The gamp\cjg used n the

.. . t T 1 1 S.exnlbl ]
administration was fite 35 TecomBinant mouse nesfatin-1 prepared in Working Example 16

dissolved in 200 R&f pRYsidfodiealrsaline o ds 65 GGiitaiteFifolc 1855hbl 8r 5T°AMdl, and as

the control - 142 isampte; phy/isislegicat salihei(@Galine) alone was used. Using a tuberculin

syringe equipped with 25 Rgedle.204 jhgach of the sample was administered once into the

abdominal cavity of eacglcmé)use (St%giné IE‘ Rer gpgg)&and 3 the time, of administration was
m.

immediately before the s‘ﬁ%lr{{(énﬁ. of the dark perio .rlipt?lrelexpéar?ment on the animal model

of obesity, C57Bt98}phieE=Reiensed ReHertdntidl GRoudand HYditt yeilow fnitBIRefe used
as the animal mosi2| Hdobesityaird IO thiese animals were purchased from Nippon Charles
River (Jackson Lab.). The fousing.candition.andthe,weekage efithedpice used were similar
to those for the ICR_mice, whereas individuals weighing 25-28 g fo c [ ice
and individuals wleﬁlgtﬁﬁ%‘gféﬁgjéﬁcél %rzfthaegﬁ% %S&ﬁ?-g:é é)?gwlrrr}lic%ea\%éréE %%%eﬁgg%ﬁgfg%@The
sample t8ed in thesddrhinisttafioR way Péé’cﬁ??bﬁ{hﬁ‘r%%%élﬁ@gfa’m@l Hr&aBIvedin 20611 of
physiological salihetstkeas tolcomtaiie & Otemet,vahd tisethefdomtiol samples mplysividgical saline
(Saline) alone was-used £16 animals20pangroup). Sthercarditions were:simitar to those in

the above. Each mouse that é{gge_ivggl L adminisiration was placed. Jn anindividual cage, and

during 0-3 hours aker the a ministration the weight decreased of the ell%t ftokgjd Zghwas
measured to detétARBIREHMBAMT of fodtfhtakE U ERF T° e ‘mportant that the

15 peripheral administraticn is also effective, and thus an
intraperitoneal administration was selected as an
administration route. Furthermore, an administraticn
experiment was also carried out on the Rgouti-yellow
(c57BL/6J~AY/a) mice which are animal model of obesity in

20 which the function of suppressing fecod intake by
MC3R/MC4AR 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 heurs of the light period from
& a.m. te 6 p.m. and 12 hours of the dark periocd from 6
p.m. to 6 a.m. the next morning with free access to a
pellet food (Nippon Clea, CE-2}, kept at 22°C, and housing
was continued in a similar condition during the

30 experiment period. The mice purchased were subjected to
preliminary housing for over one week, 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 administration was the

35 recombinant mouse nesfatin-1 prepared in Working Example

16 dissolved in 200 pl of physiclogical saline so as to

contain 2 nmel, 10 nmol or 50 nmol, and as the contrel



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 saline was intraperitoneally administerggl, into ICR mice is shown in A of Fig. 16.
In the result of A of 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 %er mouse relative to éhe control

(Saline group), afd SRatsticAIlY Significafdeliendss iF e Ao oFfotinteke were noted
in 10 nmol - 143 {p<0D5) antdb80NmoN(Fk0.005%. THiIs!ndichted that shvée hestltin-1 exhibits

an activity of suppressing foog, intake.in mice as well asdn1ats ithas aneffectef, controlling
food intake in man%%? eciesl, and 5 admiPi_stranL[on from n gonlﬂ{iaﬁfthe brain but \gia the

. =} m al.cavity., o each. mollse an alg ar rou nd
periphery such as the abaomlnal ca\}"lty‘ iS eﬁeq ive'In sugpresslng dod mtg%e. 50, itWas
demonstrated that e ifrapetitdnBant arfiRistereth Aesfatittl is Rag 4 dffsct'ore

suppressing foodsintake indhe.early stagendOcafter administration. Also, in the experiment on
thhe molusg rr;od?I of Ob§§it¥h@ee$€;;§é‘£tiq(%f§§u5%? pfﬁéh%%mgqnmfca‘gpd&ﬁt@;@ g&le?p? 5U63) of |
physiological sali np).or nesfatin- ol) was administered to the mice (c57BL 0
e conl 15 et B e e e A e o oo
intake when physiSlbgiial Bafifie “EE6nt) Bichestalin® ¢f0-piolFRAS adrhinSietétito et
Agouti-yélfow mice; ¢lse rnouse hsodelaf ghesityg isshowrr il BpbRig:Hs: As aReseit, both in
the mice of the 2Q ggntrebgrawyy, and thermice,gkthe;Agentizyellon ligethe \ameuntef food
intake was signifi%%ntlt)f1 gercr:lgecaeselg ien thwee 3gnicseitrggli rececigegﬁgg éntgggeggoen }gqmi&fistration
of nesfatin-1 relative to the .controi. %ince ﬁgoutl-ye ow mice Is a model of o esitly in which

the function of 25"CieSsi fobti Rtk By Heihiochrtin ‘a figafd die centzo

group mice and individuals welghing 31-38 g for the

15 Agouti~yellow mice were selected and used. The sample
used in the administration was recombinant mouse
nesfatin-1 dissolved in 200 pl of physiological saline so
as to contain 10 nmel, and as the control sample,
physiclogical saliné (Saline) alcne was used {16 animals

20 per group). Other conditions were similar to those in
the above.

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

25 was measured to determine the amount of food intake. For
' testing of significant difference, analysis of variance
was used,

<Resulit>

The result measured of the amount of food intake

30 during 0-3 hours after administration when nesfatin-1 or
physiclogical saline was intraperitoneally administered
into ICR mice is shown in A of Fig. 16. In the result of
A of Fig. 16, a decreases in the amount of foed intake
was noted in the mice that received 2 nmol, 10 nmol and

35 50 nmol of nesfatin-1 per mouse relative to the contrel
{8aline group), and statistically significant decreases

in the amount of food intake were noted in 10 nmol



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 f60d intake suppression in the existing
Agouti/melanocortin system. Working Example 19 Study on the effect of the intraperitoneal
and 35 subcutand®\is aBiinfstratih 8FRésfatinit Yiveontrditihg ielartsutt ¢ffobd intake in
mice In Working Exanyple 48; dttwas disclosed that the « 1441 intrageritopeat administration of

nesfatin-1 into micgs @lsoetfective:in suppressing, foed intake, and thus asanexample of
another peripheral ad*mirﬁtlratio%b@g eff%qt gf subcutaneous adminiaszt]rgtion of nesf_atin-1

was also 5 exami%%%ﬁ'%e sg%p lsed I the administrafion Was the tacombinant mouse

nesfatin-1 prepardfin WoHEhg EXarhpiE 16 disdvived i 200 P ok pRySisfogical safine so as
to contain 10 nmed@ndasthewwonted sample; physielbgical 10yvsalne=(Saline)wlone was
used. Using a tubersulin ssyringe equipped.with a 266G needle,.20Q:Leach of g ssamples was
administered oncg igt%g)cergbgggyg%%%\g? a?ﬁ thg‘k%y%o%e(}:{r%igso EEhenb_%k:.tosf ach mouse,
and the time of adhminlstratlc?n was immediate ym%)eﬁorLé the start (6 15 p.m.) of t & dark period.
Other conditions f/er& Simflar SiePoEE IR WorkiRg ERafble 18. KR <tASL YT HE-fdUIt measured
of the améunt of fobtkintake i durking O3 dwours after administration when nesfatin-1 (10 20
nmol) or physiological S@ﬂ@@,(Oiﬂva:sl@t@Q%'@@m@aﬂyoﬁp)t%s%%@@nﬁ%@hy (so) ?dministered
into the mice is s in,A Qf Ei d_that during 0-14 hours is_shown.in B aof Fig. 17. In
A of Fig. 17, the é%%%%%f %%%?ﬁégk%%%n%ge%éﬁo%gggaﬁﬁ tqﬁéourz'{f)%p%%i,nfvc\)/ﬁ%:h:L 025 nmol

of nesfatin-1 was'iiffApBhichEAIRFdsFangatine (Cont) or nesfatin-1 (10 pmol)

was administered ftc the mice (c57BL/6J) of the contrel

15 group 1s shown in B of Fig. 16, and the result measured
of the amount of food intake when physiological saline
{Cont) or nesfatin-l1l (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 of 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 melanocortin, a ligand of
MC3R/MCAR, does not work due to the over expression of
the Agouti protein, it was suggested, a pharmacoclogical
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-l1 on controlling

the amount cof foecd intake in mice

In Working Example 18, it was disclosed that ths



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 noted. 30 In B of Fig. 17 as well, the ampunt of food intake tended to decrease

in the group in which 10 nmol of nesfatin-1 was intraperitoneally (ip) and subcutaneously (so)
administered relative to theﬁ%hﬁsiollogi%al ‘salinte- Qminist;rfation group Q), ,butt inthe |
intraperitoneal 35 Adniinistratio egarou% E?thhse decréase’in the amotint of food intake Was not
significant and inftheds iictitaiiédbs ‘admimstiatioh grotp@o} e Becréase Was sighificant -

145 (9<0.005) relative te the physiciegicat sabheratministration groupn Jn the restksof both A
and B of Fig. 17 the;intaperiteneal administration:of nesfatin.d: fended tg axhibit ghe effect of

suppressing food ig%ﬁe 5 early and the effect by the subcutaneous administration tended to

lag behind. The apove gﬁggests that for the peripheral administration, nesfatin-1, whether
intraperitoneally or subétitanegtRhFadfifinistereli)is ssfedtivetinaupedsihg-fsod intake. For
drugs that act 101dndheiraim thepresenee o effect hyrthpperipheratadminjstatioplis

important in practical use, and. in this .fegar fatin- n e useful °
pharmaceutical b%%se%%%ﬁ ?%é%ré{;u}%{s gpe \%%Lr%l%%séggn%élgg%h(g%d %%P 15%W%$ki%§ %xample 20

Study on the effectf & intfagditoneal AdiiiniSttafion bf &'parfiaPpeptiaB {Hesfai-1N23,
nesfatin<dM30, nesfaitire1C29) biaestdtimd o thaseohtrollzffoodantakesincmide: 20 In

Working Examples, 19.and 12, ngsfatingl was found ,fram,the clggvage sites ipmnesfatin of
_proh(_)rmone convertafe. Int ea aljyzin thre funcrzltéonpl;lrg(e)sft tin_—]é,bglor\év,evelr, étg%f@ ortant to
identify the functiofial sit8 Of Said Peptide; and alsoin its application |ncfojﬁ}53pharma£utlcals,
the short amino ﬁd%ﬂa‘y@ﬂﬁ@rmis of the back of each mcouse, and the time

of administration was immsdiately before the start (6

15 p.m.) of the dark pericd. Other conditions were similar

to those in Working Example 18.

<Result>

The result measured cof the amount of focd intake
during 0-3 hours after administration when nesfatin-1 {10

20 nmol} or physiological saline (0} was intraperitoneally
{ip) or subcutanecusly (sc) administered into the mice is
shown in A of Fig. 17, and that during 0-14 hours is
gshown in B of ¥ig.. 17. In 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
physiological saline-administration group (0), and
specifically for the intraperitoneal administration, a
statistically significant decrease (P<0.05) was noted.

20 In B of Fig. 17 as well, the amount of food intake tended
to decrease in the group in which 10 nmel of nesfatin-i
was intraperiteoneally {ip) and subcutanecusly (sc)
administered relative to the physiological saline-
administration group (0), but in the intraperitoneal

3B administration group ({ip) the decrease in the amount of
food intake was not significant and in the subcutaneocus

administration group (sc) the decrease was significant



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 from 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 et intggperioneally administereddoJnio Qhthe.ainian acid sequence
(SEQ ID NO: 14) of mouse ' 35 nesfatin-1 derived from the sle%qsuenfceb%f W%senr&e%fagip, a
sequence of amifGBeRd-AGAHErS™ &5 23 rom the MG termind was termed as ~
nesfatin-1N23, that of abfinotdcid H 4G aRMbers 23 o83 aksiestatnrl 3o afidahat of amino
acid numbers 54:t9-82 asmesfatinslC29nhnesiatineINZ8: suppressing food intake

ValProlleAspValAsplysThilysy alHlisAsDT tGIURIOVAIGIUASRAIR S ArglieGluRea (SEQ 1D
NO: 42) nesfatin-IM30 ProAspThrGlyLeuTyrTyrAspGluTyrLeul sEGIn\@IIIeCf‘!DuQ/%IkguGIu
ThrAspProHisPh@&Fﬁ%%Ly%Lgﬁ%lﬂﬁ $18EQ ?é% A5 ﬁ‘e:‘%%?)i/%-fc‘é 10
AlaAsplleGluG|ulleArgSerGiyArglisuseiGinGliaeunspl ativaiSer whether
HisLysValArgThrArgleiAspGhilen (SEQ D Q143 Eachipeptitte of sesfatin-1N23,

nesfatin-1M30 angfPgé@i}gl%%ﬂﬁﬁ@é{@ﬁf?yﬂ@gﬁq],Q@ng(_a ofpwhich, preduction was
|

referred to Biologics Co., Ltd. and was 15 purified by HPLC tq a.purity of 95% qor higher. Each
peptide wis prepéﬁedﬁWp%@iﬁdgi%ﬁs&lﬁweesgg%% t%ﬂ%%\%??%_ rr%epé)refdg%?vj\:/ Eh,was
used as the samplemamibas #id eonirol SARTIEPHy sidlogiGT shfife (VhiclRalohe Was used.
Using a tuberculin sytirge espipped withi26 ss@6@needle; 208:ltedclk of the samples was

administered ongg,info the abdominal, cavity, 9f eachmaousedScanimals i per group) and the
time of administration was 1iignmediately before the start (6 p.m.) of the dark period. Mice used

- were male ICR mi108e (ﬁippon‘SLC) and the housing 25 condition was similar to those in:
Working Example 18. Working Example 20

Study on the effect of the intraperitoneal
administration of a partial peptide (nesfatin-1N23,
nesfatin-1M30, nesfatin-1C29) of nesfatin~1 on the
control of food intake in mice

20 Tn Working Examples 10 and 12, nesfatin-l was found
from the cleavage.sites in nesfatin of prchormone
convertase. In the analyzing the function of nesfatin-1,
however, it is important to identify the functional site
of said peptide, and also in its applicaticn 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
zctivity of suppressing food intake, partial peptides

30 were prepared from 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 were
intrapéritoneally administered to mice.

0f the amino acid seguence (SEQ ID NO: 14} of mouse

35 nesfatin-1 derived from the seguence of mouse nesfatin, a
sequence of amino acid numbers 1 to 22 from the amino

rerminal was termed as nesfatin-1N23, that of aminc acid



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 é€ significant difference, analysis of
variance was used. Comparison by the alignment of the amino acid sequences of human, rat

and mouse nesfatin-1.wasaise carsiegsout: 44singthexavinaacid-sequericenaf humands
nesfatin-1 (SEQ ID NO: 13), mouse_nesfatin- %EQi@é\éO: 14) and rat nesfatin-1 (SEQ ID
NO: 15), alignm@ﬁ?wgsrScar%ie%ooﬁzus?iﬁgntﬁse%éLf]%TAL-W method (Higgins et al., - 147
Nucleic Acids ResearcheVek 22 pi4673-4680, 1994). <Result> The result measured of the
amount of food intaker duliagQ-3:Nours aftehadmiistiatiohawBenPhysicdgical VB Sative

(Vehicle);nesfatin:LN23{N23), nesfatinplM30 (sM30) and nesfatin-1C29 (-C29) was
intraperitoneally a ministejlé%%jrgltg is shown in A of Fig. 18. In the

nesfatin-iM30-administration groupl%ﬁel:)) relative to the control grou %(J?/ehicle tha\'& éﬁgeived

physiological 10 BaffePa BifiHeaH deCreaE O 55T frihe* Sib “footf iHtake Was
noted. However,iin the nesfatin- 23 adininistiationlgdanp (NI&) aRdiRe nebfatin-1C29-
administration group (N;d¢k G siondficant decrease or enhancement in the amount of food
intake was noted, The 15 above jndicated t 0| | ' - fungtional
site for tF\g activif?/lo nséjs%aﬁrél)- H%Eluﬁegsﬁg%%%?gﬁgé‘%e%%i% %gggg?s‘%séé A sog,qjsi}it nce the
intraperitoneal adthistFadA o heshii e MisE Exhitited' %@TQ%&?vi{qyodf suﬁpressing food

intake, the possible usez20ofsait potypebticesds aiphatmaceatedlatas iHdieSted e The result
of amino acid aligrunent of human, /peyseaand ratnestatine1panditbe sites«ofinésfatin-1N23,

nesfatin-1M30 and nesfafin-[C29 are shown.in B of:igs J& dbwas shawa thakthe,agino acid
sequences of the 25 sifes of hestan TS0 are highly sonseved among, . gac
peptide was prepared in physiological saline s0 as to
contain 50 nmol per 200 pl, which was used as the sample,
and as the control sample physiological saline {Vehicle)
alone was used. Using a tuberculin syringe equipped 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.

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.

Comparison by the alignment of the amino acid
sequences of human, rat and mouse nesfatin-1 was also
carried out. Using the amino acid sequence of human

35 nesfatin-1 {SEQ ID NOC: 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.,



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
IgG) against nesfatin-1 and an antibody (PC1/3-ant:PC2) against prohormone convertase in
the cells of the rat hypothalamus in Working Example 11, it was demonstrated, nesfatin and
prohormone conyerase weres expressedrinthe/35 samg cells anéinedfatin, 1 ishikely to be
produced therein. In org%r Stglfggther investigate this, a competitive EIA system that detects

nesfatin or nesfatin 148 1 was constructed, and a f&ﬂftionation@at@rgo%tq% reverse phase
HPLC of a sample extrated s he'GaSU& ot e fathypbthaianids and a pantern of

nesfatin-1 prepated byosynthesiswere Comiparol 5 Fhs Tormpetitird ERE/SteAwad created
using nesfatin-14gGi peepared;in\WoykingsExample 103and 22 biotinaifellechresfadint

polypeptide. Nesiatn 1196 dissaved In28S aii ppluas.aliqupledipie agwell ELISA
plate (SUMITO AKELITE Co., Ltd.: MS-8%96F at 50 10 l/w II,thichl\Q/as s&a@%\with a
plate seal and alffEd 15 'StaAd atHC SVeTfight irf 67d8r 6 inimobilize'the antibody. After

washing each weltefttnel anfibGdy-<itmiobilizext plate WitrPBE! PBS &SHainifg 16% Bsvine
serum albumin (BA) was dispensed-ati25@ plivelkand the dodplaite sias. atiowed to stand at

room teTEEfatugsaf%%ehogfssim%rbi%f;%rcea%@y@g@f the-plage yas,washeg: duree tmes with
PBS, the antibody-immobilized plate was &)rep%red. In ord%rl tQ ée;%%%ef%églggli%ggsfatin-l, a
20 cysteine residtidWas RoEY 5 thed E & rminal of nestatin- &ges atin-1 Cys: SEQ ID NO:

62). Though the Aéthod of prcaratsnRas $imiar f5'that'et WeRSAG Example 16, PCR in
order to obtain a xnueleic acickencadingnesfatintt ) Cysavas cairfad aut udig:tiesfollowing

primer set: 25 FO&EWﬁé%QQM& Sfn the amount of food intake was noted. The
i5 above indicated that nesfatin-1M3C is the most important
functional 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 possible 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-1C28 are shown in B of Fig.

18. Tt was shown that the amino acid seguences 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 IgG)
against nesfatin-1 and an antibody (PCl/3 and PCZ)
against prohormone convertase in the cells of the rat
hypothalamus in Working Example 11, 1t was demcnstrated,
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-



GGTTCCGCGGGTéTGGTTCCGCGTGGTTCTCCTATCGATGTGGACAAGACCAA-S' (SEQ
ID NO: 63) Reverse primer: 5'-

GGTTGCGGCCGCTTAACACCTCTTCAGCTCATCCGAGTCTCG-3' (SEQ ID NO: 30 64)
Nesfatin-1 Cys expressed and purified as in the method of Working Example 16 was
dissolved in 0.1M phesphate: buffer fpH:6.0) sontaintig-hA1bMh 2paeteaptoetharalamine and 1

mM EDTA and treated at 37C for .33 90 minutes, Thendtflugroacetic agid(I£A) wasadded to
0.1%, which Waéifﬁfaecre&dﬁoﬁﬂaaé%p-%k 818 colurﬁirg (Waters). - 149 After washing the column

, ) h
with 10 ml of aq@€oié 8okafort B - 166 FRAaAGA Goe-dcetBhitrife if' ﬁ%%ae Gted with 3 ml of
an aqueous solutiosei@d% T FAENt60% aceonipiea Nfter the eluate was lyophilized, it was
dissolvedsin 0.1 5 M phasphate huffer (pkl 7:0) te b trglmlzand2G:mgim ofidiotin (Long Arm)

maleimide (VEcgeRS% '-%?r-,)_qi 0&"”‘%%2{%@ volume, gf. i@@lﬂyggﬁ@amjdgr@l\gﬂ was added
and reacted at room ?em erature fgr 3'hours. To biotin (LOng ,Arm) alieir@idq- eqctéed
nesfatin-1 Cys, TE&RWaS E@lﬁ%ﬁ]i%dlél%?’f%?Jafh?zl]vv%%lé’ﬁﬁ%tag%eHPlf\gseqﬁlﬁﬁle with a reverse
phase C18 columan {Nacatai Tesqus Inc: : WOSMAS Ik A(traglel enard GG 18-AR-300 2016 mm I.

D. x'150 mm) While s’E%QitQHQQ absprbanse i wavelength of:210 nus, it wesr washed with
an aqueous solution of 0.1% TFA and then an 15 agueous solution of 20% acetonitrile
‘H% t? W d

containi§ 0.1% FFA Rt tHa HB50fBENEE bt Hie Bhudtec&MRotbE Shseved.” Stubsequently,
an aqueous solutign of acetenitrile-at a=20:60% dradientawasunrtocditaiva fiaction having

the highest peak of apsatbance-at. 210 nun; The fragliqn.20 obiained wasilyephitized and then
dissolved in PBS, which _was.used as the I%b I e5d nSﬁ%“é‘é%tl@% iI%QeH%go nesfatin-1 was
dissolved to 1 xdfMitiRPEE doRtdinihg 29 BSA: For the creation of a standard curve, the

recombinant nestatinat préparea in ¥eérking 25 E gampie d 62Was Hilutéd 16 vlcrcertation of
6000 ngiml in PBS gantaining 206R3A whighwasstherudiluteehipd?BBure for 2

hours. Then, after each well of the plate was washed
fhree times with PBS, the antibody-immobilized plate was
pfepared.

In order to prepare a labelled nesfatin-1, a

290 cysteine residue was added te the C terminal of nesfatin-

' 1 (nesfatin-1 Cys: SEQ ID NO: 62). Though the method of
preparation was similar to that of Working Example 16,
PCR in order to obtain a nucleic acid encoding nesfatin-1
Cys was carried out using the following primer set:

25 Forward primer: 5'-
GGTTCCGCGGGTCTGGTTCCGCGTGGTTCTCCTATCGATGTGGACAAGACCAA—3‘
[SEQ ID NO: 6€3)

Reverse primer: 5'-
CGTTGCGECCGCTTAACACCTCTTCAGCTCATCCAGTCTCG-3" (SEQ ID NO:

30 G4)

Nesfatin-1 Cys expressed and purified as in the
method of Working Example 16 was dissolved in 0.1M
phosphate buffer (pH 6.0) containing 20 mM 2-
mercaptoethanolamine and 1 mM EDTA and treated at 37°C for

35 90 minutes. Then trifluorcacetic acid (TFA} was added to

6.1%, which was placed on a Sep~Pak C18 column (Waters).



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 i each of the prepared labelled 30 nesfatin-1 and the
standard samples were placed into a microtest tube gnd-mixed, and 50 | each of them was

dispensed in a well of the antibody-immobilized plate. As an example of a biological sample,

50 | of the cereb inal fluid.as it is.coll 0] S 35.di -fold in B
containing 2% B OAIS[%gs %igé%tﬁ%a f%?‘f%% Igggﬁ‘ed? ?\megs!ﬁéti%clj ;%?ugt?glnginggfrﬁcrg?est - 150

~ tube, and 50 | theétéof wis difucted in Welks&F 8ie tartiody-imitiibilfzet: ratd (iEstsdthple)
After the aliquoted amtibadydmmobitize plate wasLalléwéd o stahd 0dt ool temperature for 1

hour, the reaction.samwlejn Stheawell was disgsudedzand washed threedtimesdniPBS. 1
containing.0.2% Tween 20. The f avidin- peroxid igma, - iluted

1 000 vl PBS e B D e A M A o
was allowed to staHdtadfrobitemperatte 6t BE 0 Minutes After the reitibhSthéSolution in
each well was rehidledcdnd-aftef wiisting foae times: ireP B8 Containingi029%:Tween 20, it

was washed twicedn kBS (530 MM risshGL-0:15:-MNaCt, p:8:0). Taeashovel of theq
antibody-immobil} p@%%{%@%ﬁggég | of & 1p:neroxidase substiate, TMB (RIERCE:

1-Step (TM) Turbo TMB), was added and reacted at room temperature for 30 minutes. Then

to each Wall, 50 151 55 NSTIFIAS atiP WS adtidt 16 stop tHe e ctibh’ absbrFEHEE at a
wavelength of 458hasearrd thatsarwavéiaagdthiof62Qam 20owerd afddstred By afe
absorbance plate teadersand the -.abksorhance.at a wavelength f620 nypwas subtracted from
that at a wavelength of 450 nm (450 (A620) nm) to obtain the me value., The_analysis of
nesfatin-1 expres%ﬁ?nlét?ﬁwléji %53%/%%%!% a?r%usan\%va?s ‘éé?’r‘?e%e 88% y ?g(g%i%%a%rgh &sgnvgqal-slPLC
with the peptide eFA@ed fidrh tRE trRebB%AS 1R SAMBIR. Fhd hyfothidtamits Wwagexdised from

the brains®of eightguecus sclution of 20% acetonitrile containing 0.1% TFA
until the absorbance of the eluate cannot be cbserved.
Subseguently, an agqueous solution of acetonitrile at a
20-60% gradient was run to obtain a fraction having the
highest peak of absorbance at 210 nm. The fraction
20 obtained was lyophilized and then dissolved in PBS, which
was used as the labelled nesfatin-1.
The labelled nesfatin-1 was dissolved to 1 pg/ml in
PES containing 2% BSA. For the creation of a standard
curve, the recombinant nesfatin-l prepared in Working
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 sampies: 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 samples were placed into a
microtest tube and mixed, and 50 pl each of them was
dispensed in a well of the antibody-immobilized plate.

As an example of a biclogical sample, 50 pl of the
cerebrospinal fluid as it is cellected or the sample

35 diluted 2-fold in PES containing 2% BSA was mixed with 50

ul of the labelled nesfatin-1 solution in a microtest



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 %%r (Millipore) having a pore size of 0.45
m, it was run through the Sep-Pak C18 column (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 solution of
60% acetonitrile Wéseadé@dif@roeluiioh?%?ﬁpﬁ@éﬁjaftéi%ﬁflt%@a§@lri@%l1ihsar?év5b%rator. The
dried product wasn disselved: in@:8iml pfanagueouyssotutionpf 0;1% EFAecentsifuged at

10,000 rpm for 191@&1%%%@%%?990'0%EKJ&&HPF{Q@ s jniected;ig @ HRLC pstyment 5

equipped with a C18 reverse phase chiromatocolumn (Nacalai Tesque Inc.: COSMOSIL
%C18-AR-II, 4.6F NPT X S8 ErtéP injecting e Eaﬁwpﬁ%a%l&qnueou Slutidn of 0.1%
TFA was Fun thréugh ted dolummn ai sctiowadte did. mphiAcwHIBSRORIBER g thePasorbance of

the eluate at a 1Q. wavelength of 224 @J}/éeﬁftgé wastiag, whilg keeping the -flow rate,
acetonitrile at a O- 60% cgncentr% 1%1 rag|7e @#ﬂ{ /mdn)]t as Ju /IEI t@gopresgg?c f0.1%
C

TFA to collect thg éluate 881 ons er zing rac {orfs obtaine 0C, they

were lyophilized, it iR ess&hphsd afes dryfhy w&%&%a%ﬂ diESoREEIRTTT! of PRS"
containing 2% B%A} andmesfatin ahtownesfatinesfatin-d weremeasuredthya dompefitive EIA

method..Similarly, frorpdhe samples abtained byidrying 1800 Lot the-eerebrespinal divid
collected from elg]ht 20 rats, ggptldedsh r@QIes were nr épgrqﬂ. fractionated by, HPLC, and the

eluated fractions were examlnedﬁ e comfetltlve IA system. Also, as t econtrol 80 g of

the recombinant ﬁ%gfa%ﬁ’f“izb‘ép?ld% SprepiadaR Wbrkitg® E‘S%%\ﬁli‘ﬁ@ 18 W dRsORed #1100 | an
aqueous solution:df 2% DsTHCTRFAOwhick was injestédBinto HPIIR, aadithediactivhs:iis which

nesfatin-1 was elyated were detected: sResult» A standargyraaction elrvgiobtained by

measuring the
% peroxidase substrate, TMB (PIERCE: 1-Step (TM} Turbo

TMB), was added and reacted at room temperature for 30
minutes. Then to each waell, 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 nm
20 were measured by an absorbance plate reader, and the
absorbance at a wavelength of 620 nm was subtracted from
that at a wavelength of 450 nm (450 (A620} nm} to obtain
the measured value.
The analysis of nesfatin-1 expression at the
25 hypothalamus was carried cut 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 to collect the supernatént;
After the collected supernatant was filtered with a
filter (Millipore) having a pore sirze of 0.45 um, it was
run through the Sep-Pak Cl8 column (Waters), and the
column was washed in 5 ml of an agueous sclution of 0.1%
35 TFA. Then, to the column 3 ml cof an agueous sclution of

60% acetonitrile was added for elution, and the eluate



standard samples in the competitive EIA system is shown 30 in Fig. 19 A-1. It was
demonstrated that with increased concentrations of the reacted nesfatin-I, 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/ml) of nesfatin-I. The result of -
152 the concentt&tiort6t Resfatinef(reStafifinthe cerEbrospinaliid detefifihed by this
competitive EIA gystemisghownlingFigl 195A=2. Fhe salfes obtzined byt nteasuriig the

cerebrospinal fluigas itis,or after 5 dijuting 1/2,{converted by thedilutionsfastor aftes -
measurement) are almost the same and indicated tgmatt abouéP%%O nr%@l g%nglz fatin-1 (nesfatin)
is present. b-1 of Fig. 19B°SRGWS ATe &t inWRIEHS peptidle’ sample extracted from the rat

hypothalafnus wasiaOfeactiotated by HPLC shEstherpresence sFHidstatinth tHadrdétons
were determinedyangR-2:0fFig. 9B:shows @ result imwhichsa similapstudyzemsearried out
using a peptide sample extracted from the rat cerebrospi fluid. | -1 of Fig..19B and
b-2 of Fig. 19B, a?‘ %@‘%@a‘cﬁ&ﬁ Cﬁ)%ejéﬁc'{mglléleﬁ igTikely fo %)ré r%egs%ﬁr%l \?vgls%r%g':%% ]tl)n9 tr!?égTractions
from No. 44 and 3BRIVaTesul WHEP 1A redBnbinghit nebftin-1 Wad Aedtidhated by BBLC
under a similar canditomaresfatinlowakcelated ab No:Ad fradtions the factdt of which
presence was indigater-f1grm20 HPLG fractiong et the;hypothalamusiand the ceselraspinal

flid by the competifye £1Asysiem.is heliaved tn.be pesialind. Warking Fxampls,22 Siudy or

the effect of the intraperltlone’aIBZ ministration of the partial pepti@e (nesfatin=1M16,
nesfatin-1M14, nééfatifd M1 ORASoFHESTRint TM 3D 6/ 156¢ iftake e8ntrbRinMice th$Wbrking

Example 20, the study=0n dhe effect ofuisuppressing:foodrintake 6f agartial peptide derived

from fractions cbtained at -80°C, they were lyophilized, and

15 the samples after drying were each dissolved in 200 pl of
PBY containing 2% BSA, and nesfatin and
nesfarin/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
4PLC, and the eluated fractions were examined by the
competitive EIA system. Also, as the control, 80 pg of
the recombinant nesfatin-1 peptide prepared in Working
Example 16 was dissolved in 100 pl 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>

2 standard reaction curve cbtained by measuring the
standard samples in the competitive EIA system 1s shown

30 in Fig. 19 A-1. It was demonstrated that with increased

concentrations of the reacted nesfatin-1, the binding of
rhe labelled nesfatin-1 ig 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/ml) of nesfatin-1l. The result of



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 carried out to measure the amount of food intake when it
was intraperitoneally administered to mice. 153 Forpesfatin-ng omrpr' ing a 16-amino
acid length, nesfath-MIASGOPRHTY a - BRfihd adid lendteand sfétlnjfl OM comprising
a 10-amino acid tengthwwhichnate pavtial peptides bf bisehesfaHPerM3D; tHE 5'preparation
of synthetic peptides-having thedolowing spquences wasTederved te Biologica €0 b td. and

were purified by HPLC to a purity of 95% orhigher. nesfatins IMIGI N or after
ProAspThrGIyLeuéraq{r'}_lyr]As%G uTyrLeuLysGInVallleGlu-C (SEQ 10.ID NO: 7%% nesfatin-1M14:

N- ValLedGluTh ORfisPREANGEIHSSLSU CILYRSC(SED IBINO 7 5) nestatin-1M1OM:

N-LysGInVallleGheaileaGioThrAss G 1S ¢S EC $D NOE 78) Eaktripéstids waLprépared in
physiological saling;se.psto eentain t9-prmol perdd:k whichwasasedtas the sample for

administration, and as the,cantrol.sample, physialogical sgline;(Yehigle) alonawasiused. The
20 physiological saline as the control and the %eptid% am(g)%%sa pre u%regavgere intraperitoneally
administered at 2609 HerfHouSE 16 Animdls peF grbtp) “Mice Gsed were” male ICR mice

(Nippon SLC) an@:thetHiousiigéohtitidi-anan thé eRpeFfTEPcOHdIiBA ERSiitar to those
'in 25 Working Exasaple & HEach: mause thataeceivet) administration Was placed sihoas

individual cage, and.durjpg 0;3 haurs,afterthe; admigistrajiopthecweight deareasedof the
pellet food was measured (o, determing e armoupt T food Migke Fehospinal
fluid. In both b-1 of Fig. 198 and b-2 of Fig. 15B, a
15 reaction peak which is likely to be nesfatin-1 was noted
in the fractions from No. 44 and 45. In a result when
the recombinant nesfatin-1 was fractionated by EPLC under
a similar condition, nesfatin~1 was eluted at No. 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-1Mié,
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-1 led to the invention of nesfatin~1M30.
Furthermore, in order to examine in furtheyr detail the
sites having an activity of suppressing food intake, a
partial peptide of nesfatin-IM30 was prepared from the
structure of nesfatin-1M30 comprising a 30-aminc acid
35 length, and an experiment was carried out to measure the
amount of food intake when it was intraperitoneally

administered to mice.



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 (MI6), nesfatin-1IM1OMA{MIOM) or nesfatin-M14 (M14), was
intraperitoneally administered into mice. In all of the group that received nesfatin - 154 1M16

(M16), nesfatin-1IM10OM (M10M) or nesfatj M14 M14 relative to ontrol gr ont.)
that received physiolodicdl <4l aéifbneﬂg?&gn? ant effec ta%ffgup%%m éqodgd%%% was
noted. 5 WorkingrExdmple: 23St d5 81 ¥he Bféct of hiifidn Nedfa gﬁnﬂ Wouse
NUCB1-M30 on feedntake-cantal \i%@qkmgsEmamplé%demnWstnateﬁethatm@&é@hesfatin-
1M30 has an effect of suppressing fooddntake. Based aaskQthis, humgn aesfatin-1M30 was
prepared and studied on its effect on th footd mtake beé:aw% ng %?)rglrygﬁgg an mice.
Nucleobindin-| (NJGBEf s Acfor thabfoims s family having a high homology with
NEFA/nesfatin in the amnss acid séa@@ﬁéé%f*ﬁépﬁﬁo@soéﬁ&?h@?\uclet&%e f%%e”&%%ce of the
genes. Thus, NUEeB-M3@avhighHs BCsites corresponding téTiesfatin-dii8@ of NUCB1 was
created and was adminigfered fgnﬂ@ggo gxamine the effect on food intake. The preparation

- of human nesfatin-1M30 (SEQ ID N a 5 3[RAIC nthesis
was referred to BibOgies ¢b 4 %Egaﬁ wgs%gt}) (L% gﬁﬂgﬁjﬁg&t@%&ééﬁﬁ%eﬁggg o@k%her.
Human resfatin-TN3DO N 25)

ProAspThrGlyLeuTyrTyrAsgGid Fyrlielt ys@inVallleAspValLeuGlu
ThrAspLysHisPheArgGlukysbeufinbys: G (SRR N 3O) Mause MUCB1 e80T INNO:
ProAspThrGIyLeu7T2y)rTyrHisArgTereuGInGIuVaIIIeAanalLeuGIu

nesfatin-1M10M: N-LysGlnValIleGluValLeuGluThrAsp-C

i5 (SEQ ID NO: 73)

Each peptide was prepared in physiclogical saline so
as to contain 10 pmol per 100 pl, which was uzed as the
sample for administration, and as the control sample
physiological saline (Vehicle) alone was used. The

20 physiclogical saline as the control and the peptide
samples prepared were intraperitoneally administered at
100 pl 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 wvariance
was used.

<Result>

Fig. 20 shows the amount of food intake during 0-3
hours after administration when a partial peptide of

35 nesfatin~1iM30, nesfatin-1Mlé (Mi6}, nesfatin-1M10M (M10M)
or nesfatin-Ml4 {(ML14), was intraperitoneally administered

into mice. In all of the group that recelved nesfatin-



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 I, 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 20 was

used as the comrwl%zi Dg%rgple a% similar ﬂgﬁg{\l}gﬁg g;esfatinﬁ:élglggﬁgg , %gﬁl—yso, and

as - 155 the control'san hysioiogical' saline afone’ Was tised. ‘ ygiological
saline as the confrélafidthet peptidle suniple prepated Were intrdpetitoriéahy Be&dministered at

100 | per mouse ¢=6:pel graup). Micei tsedwere male1GR mice{(Nipaare SLCG)fand the
housing condition.and the; expedmental.conditign.were similar to those in Working Example
18. Each mouse that re%eiz\:/eg adrEninistriltio yvas placed 10 in an individual cage, and during
0-3 hours after the admlﬁls]fraﬁﬁ)n fﬁaemﬁ/e?gh decreased of the pellet food was measured to

determine the amount ot f86d iRtaker Eor T etingPdf Sighifltdift diférerce ahaffsds B afiance
was used. 15 Theratignmet cframinodadicisggueneewals performed for human, rat and

mouse nesfatin and humany 1atard .mouse NULBL The method,used the aminoagid,
sequences of hu?ﬁ% ousena_rédf%aet nesfatin ofSEgSIiD NQ: Z,dSE ID NO: 5 and SEQ ID

NO: 8, respectively, an the amino acid 20 sequEnces o?ﬁujfﬁgn, mousé and ?éatsﬁ CB1 of

SEQ ID NO: 84, SEG DN BE8RESEDBINO¥92, RIspectively2 dhd ralire P by'the
Clustal-W methoctf<Result» The résuli measured:ef the.amouritrof {dodintaker 2% during 0-3
hours after adminjstration when byman pesfatin:thM30 (numan/pestatin:IM30; mause
nesfatin-1M30 (moyse/ ”‘%%&%1‘%"Mé?%?%@%%%%i\é%Bw1£%39qﬁ13$%'585'\£%€§11):;1‘{@%e _
administered is shown n Fig. 21A. Fig. 1A indicates that in all o the groups that received
human amino acid sequence of peptides and the nucleotide
15 sequence of the genes. Thus, NUCB1~M30 which is a site
corresponding to nesfatin-1M3C of NUCRB1 wag created and
wags administered to mice to examine the effect on food
intake.
The preparation of human nesfatin-iM30 (SEQ ID NO:
z0 3%) and mouse NUCBL-M30 by chemical synthesis was
referred to Biologica Co., Ltd. and was purified by HPLC
to a purity of 95% or higher.
Human nesfatin-1M30:
N—
25 ProfAspThrGlyLeuTyrTyrAspGluTyrLeulysGlnVaillefspValleuGlu
ThrAspLysHisPheArgGlulysLeuGinlys-C (SEQ ID NO: 39)
Mouse NUCBL-M30:
N
ProAspThrGlyLeuTyrTyrHisArgTyrLeuGlnGluvValIlleAsnValleuGlu
30 J ThrAspGlyHisPheArgGluLysLeuGlnAla-C (SEQ ID NO: 103}
Each of the prepared human nesfatin-1M30 and mouse
NUCBLI-M30 was prepared in physiological saline sc as to
contain 10 pmol 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 20 was used as the comparative sample at

similar amounts as nesfatin-1M30 and NUCB1-M30, and as



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 alignment of amino acid sequence for human, rat and mouse nesfatin and for
human, rat and mouse NUCB1 and sites corresponding_to nesfatin-1 - 156. and
nesfatin-1M30 aré 3hofiHin RigsS 318 o B1E 1 wa l%%%wsna %?%nﬁ%%hal&ées’;qaulé)ﬁlges are
highly conserved ## sitesacbrresponding to nesfatin and nesfatin-1 of NUCB2, in particular the
site corresponding to nesfatinp301 5 IVesking Hxample: 24rStucyran the expression site of

the nesfatin gene in the.rat hypothalarus The expression of nesfasin mRNA in the brain
hypothalamus was analyzed by an in situ hybridization 10 method in Working Example 8. In

order to fufther armglffzé thecdits wierdthetie Statingeridis BENgRERresetl) a studiFby an in
situ hybridization methodsingzfadidigotope svasicamied 86Ut )Using gight Wweekiold male

Wistar rats (purchased; 1545081 Nippan SLG)-(hady weightd204250 g) thatavere -housed with
free access to the_food, the rats were deeply .anesthetized by pentobarbital in the light period,
and the brain wasg?&%% blyn %?fﬁgllnngq f&% a@é&?%r?n%;ldehyde dissolved in ice-cold 0.1M borate

buffer (pH 9.5) from 20 fEHedRU The Brain FRESeXTAcRT St Wwas Siithe &l it WM borate
buffer (pE®.5) containingi 0% sdordsecand 4%nparafoinaldetdydefor2 daysr Thesfixed brain

was frozen in dry.igg-aceiene: and dicedwithaCryostaldossectionsn20 pin thiek rwhich were
placed on a slide glass, 25 (MAS coatslide 2:9116 prepared,by Matsunanmi Glass). Fep fne
preparation of the radioisotope- a_be?l,ed, probe, a plasmid was used which was obtained by
cleaving a plasmicEfor e grEparationt bf e NEFA proBEThat WAy tsedin WA Example
2 with a restrictionvenzysedNeel

15 The alignment of aminoc acid sequence was performed

for human, rat and mouse nesfatin and human, rat and
mouse NUCBLl. The method used the aminc acid sequences of
humén, mouse and rat nesfatin of SEQG ID NO: 2, SEQ ID NO:
5 and SEQ ID NO: 8,Irespectively, and the amino acid

20 sequences of human, mouse and rat NUCBl of SEQ ID NO: 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 0-3 hours after administration when human
nesfatin-1M30 {human/nesfatin-1M30), mouse nesfatin-1M30
(mouse/nesfatin-1M30} or mousse NUCBL-M3C (mouse NUCBL)
was administered is shown in Fig. 21&. Fig. 21A
indicates that in all of the groups that received human

30 nesfatin-1M30 (human/nesfatin-1M3C), mouse nesfatin-1M30
(mouse/nesfatin-1M30) or mouse NUCB1-M30 (mouse NUCEL)
relative to the contrcl group (Vehicle) that received
physiological saline alone, a significant effect of
suppressing food intake was noted.

35 Also, the results of aligmnment of amino acid
sequence for human, rat and mouse nesfatin and for human,

rat and mouse NUCB1 and sites corresponding to nesfatin-1



30 and then purifying it. To 0.1 g of the plasmid, 20 U (1 1) of S26 RNA polymerase (Promega,
P1085) was added at a condition of 19 | of a solution containing 36 mM Tris- HCI buffer (pH
7.5), 6 mM magnesium chloride, 2 mM spermidine; 8smM dithiothreitol, 25 mM adenosine 35
triphosphate/guanosine triphosphate/cytosine triphosphate, 5 mM uracil triphosphate and 5

mM [a-35S] - 157 uracil triphos and. U .of RNAsInTM rib lease -iphibitpr (Promega,

- N2111), reacted at' 7?:efgo£r 0 ?r%?n%%s Ciée r%}g%% a%S%‘ggéI%ﬁlggA%ggNA %b%QAfter the
reaction, 20 pl of the FHEB e nit TS EIUSAE D, 876 5 MNadl SHEFHTE MMPEDTA,

pH 8.0) was added te stop rtheseactiong anel thentdiel probelwasJurified dsing HE-52,

NENSORBTM PRER,Nuclei AcidRurification-Cartridges: (Rerkin-Ekner tne.- NIFR028001EA)

according_to the attacq?éjr%ogoc I}.Clo '{bhezs‘lide glass of the prepared section sample was

dried overnight under vacuum before hy eridlzation, treated with PBS cogtaining 191eg/ml of

Protease K (Sigma, P2 sy GH6r SBRRRRREE afd Washed REIRWith PBSTHd *°
furthermore treatetddyrimmiersimghiml@udud 15 triethylamine-hydrochloric acid buffer (pH 8.0)

containing 0.25% acetic-anhydiideatrom temperatire farvED minutes, faliowed by washing

twice with 2x concentrated SSC. The r?éﬂ\?? seelion sample was ,dghydrated by immersing
in 75% ethanol, é%%oe gg%ﬁngﬁdwfo%g% e haeno‘l%#lpthis order, dried ir}:&he&gg, and further

dried undér vaculift A td thEFEd SidE g of the S8cHAT sample," A iR%Eitd hybridization
solution (10 mM Tis-HC tdbufferr k8080 M NaG 2096 desiraf stiffaté sikecbnéentrated
25 Denhardt's solitiony 12,mM ERTA; 50% deiarizedformanmidapD.5amgiml yeast rRNA) was
placed so as to ng%g@esg@geti%%e segtion andprehybridized at 65C for 1 hour. After

discar_d?ng the prehybridization sol tlon’f{?ég’l er s!ﬂge iasscsd of aag brzdigggggsseoéution
containing 30 106 cpm/%%-?&@éié&“ R C@?N‘E\ pro@e and 10 m%/l P
15 from Nippon SLC) {(body weight: 220-250 g} that were
housed 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 9.5) 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 ice-acetone, and sliced with a cryostat to
sections 20 pm thick, which were placed on a slide glass
25 (MAS coat slide S5-9116 prepared by Matsunami Glass).
For the preparation of the radicisotope-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 Ncol
30 and then purifying it. To 0.1 pg of the plasmid, 20 U (1
ul) of SP6 RNA polymerase (Promega, P1085) was added at a

condition of 19 pl of a solution containing 36 md¥ Tris-
HC1 buffer (pH 7.5), 6 mM magnesium chloride, 2 mM
spermidine, 8 mM dithiothreitol, 25 mM adenosine

35 triphosphate/guanosine triphosphate/cytosine

triphosphate, 5 mM uracil triphosphate and 5 miM la~358] -



dithiothreitol 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 yvas treated with the THE buffer (10 mM
Tris-HC1, - 158 pH 8.0, 0.5 M NaCl, and 0.25 mM EDTA, pH 8.0) containing 20 g/ml of
RNAase A at 37C for 30 minutes, washed twice . with ng%&Encermate SSC.at.room

temperature, and*fiiiffet WaSREQTWIES Hith O ix Contenfrated 5SC at 85C 16130 5 minutes.
The slide glass afterwashing wassdebydratetliBy immersing in 7586 6théwol, G5% atharfol and
99% ethanol in this order and theadried in thesairpAlter the, slidepglassiavngdhe tissue

i X di|hlt%d (}O

section thereon was exposed to X- ray film for 7 da s,g was #rramers$d ,in%é

light-sensitive enfui&§i6hiRodat NTBST aﬁla@e;ﬁqgségdlg Fight for 3\Weeks Aftér exposure the

slide glas$ was Wwashed Withiwaterd staitedaithDdionirg, Grid) bldek spstsdrésul@&d®iom the
exposure were examinad,under micraseape. BT he positiensofead!t patt insthegratirain was

identified ac,cordiﬁﬁ%@ﬁg@g&ﬁw&%@éeﬁe&w sCpordinates by Paxings G..and Watoson
C. (Academic Press) (USA) 1986

. <Result> 20 A ;)?f FE@ZZ showggn imag%?g; in situ
hybridization of & B€Siie-8aE48H tont&ining Pardventriciiar Aieas (BVNY and supraoptic
nucleus (SON), B:okEith@2 strowscthiat of a tissue section containing zona incerta (Zi) and

arcuate nycleus (Arc), anekCfikig. 2=shows that obamtissues section contahing steral

hypothalamic areg. (L) Atgach areaafP Vb SON, ZE A AR Satsn hat were
light-sensitized by the hybridization of the radioisotope-labelled NEFA cRNA probe, indicating

the expression of B KEEA §ERePBY Workiig Exdmile s Bludf oh theEfsct b
intraventricular agmipisirationsofy)esfatioron food intakeibehaior 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 SSC. The washed section sample was
dehydrated by immersing in 75% ethanol, 95% ethanol and

20 99% 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-HCLl buffer,
pH 8.0, 30 mM NaCl, 10% dextran sulfate, 1x concentrated

25 Denhardt's sclution, 12 mM EDTA, 50% deionized formamide,
0.5 mg/ml yeast rRNA) was placed so as to cover the brain

tissue section, and prehybridized at 65°C for 1 hour.

After discarding the prehyvbridization solution, 80 ui,
per slide glass, of a hybridization solution containing
30 10° cpm/ml 35S-labelled NEFA cRNR 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 s8¢, it was treated with the TNE buffer (10 mM Tris-HCI,



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 wag further studied herein. In order to
demonstrate the reproducibility of Working Example 6, the amount of food intake during 0-1

hour after administration was determined when 0 (PBS 5 e), 1, 4.and 20 pmol of
recombinant neskiffifwas Admitistéred toafh% Pméd5 vgﬁtrfgr}g%f b‘?]gl o

n, as'in Wor ngxampIe
6. Also, in the sapme manteras miANetkingExamisle B after S\pmulof nestatie a1 ce

administered into th%raﬁ Yventricle, %@g amount-of foad 10 intake was determined:during 0-1
L . I‘

hour/1-3 hours/3-6Hours" after the administration. The contro group used was the one that
only received physislogicahsatine- (Ot Bibl)- ForRsaRg G Sghifcantdiference analysis of
variance was usegh 15-sResultr-As shownyin:AofFige 23y ther ampuntofdebddntaie! at0-1

hour after the administration of 4 paol 4,20, amol sefnesfatinnta,the brainventriele was
significantly reduced as compared to the control dgrouptfgg) pmo{l) Zozg@%g.lpj,ggélss%i%seshown

in B of Fig. 23, a Sighficat SredG&tor i the amount of Tood intake was roted in the -individual

that received the inteaverntricaly BdmibistRPNSEES BiRotSreSRtNTuriPOSEHobP (5<0.01),
1-3 hours (p<0.05).3nd 3:6, haurs {psQ,001):as R8Lompared:to the sontrobgiau(O pmol).

However, in the amount of food intake during 6-12 hours, ne difference. was.noted.between
the grou&?hat received 53p‘§“’rzrl1sojr%i’““rr{?eée]%}tlll%:’Salnd1 tﬁ(e control groupt. Wi)r 'ﬁg xample 26 30

Study on the amduiBxpFe<séd BF Fiestatin ATRNASERA Sﬁféenggf%tiﬁ ) ?pg%ﬁées in the rat
hypothalamus duringhstarwation e order t0-studscthel kprEssishiaPtheXResfatfck 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 Sterectaxic
Coordinates by Paxinos G. and Watoson C. (Academic Press)
{USA) 1986.

<Result>

20 A of Fig. 22 shows an image of in situ hybridization
of a tissue section containing paraventricular nucleus
(PVN) and supracptic nucleus (SON), B of Fig. 22 shows
that of a tissue section containing zona incerta (%4} and
arcuate nucleus (Arc), and C of Fig. 22 shows that of a

25 +issue 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
radioisctope-labelled NEFA cRNA probe, indicating the
expression of the NEFA gene.

30 Working Example 25

Study on the effect of intraventricularx
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 foocd

intake behavior during 6-12 hours after the



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 - 16Q -aycuate nucleus, paraventricular nucleus,
lateral hypothalamic area and supraoptic nucleus from the tissue were determined. Also, in
order to study the amount exgressed of the @esiatér%-& pe ticﬁ% at Erqraventricular 5 nucleus,
the hypothalamuT&4ior of fte Pats'thdt hat free access to the food and the fasted rats was
excised, and the extraéfedPpEptides wTedsterrifed by compeafitie ELA 8ysfem. As in
Working Example8; kats; usedmvare individuatsndihthe toftrol groupkthaturéreyallowed free

access to the pawgler fpad, andindividvals, (the fasting graun) that wese housegkon water

alone without any food for 48 hours.d onGr the q[etggmmatlon of th% amo att%@rggged of

nesfatin MRNA &t 83&h region of the hyp&ihatamus: isstia sactions 15 were prepared in a

manner similar t6- WoRis§ BeEnfle 24 WiidHWaIs Stbiected 16 iR Sitthybtitlization, and the
image obtained by expoasingtanéray dilm wasaneasutéd using amimage analyzer (Imaging

Research Inc., MGIDEM, Elife) {makiet ak Brain Besearch,-Netherlands, 1993, 20 Vol. 623,

bp. 223-228). Dengty af fhe exposed mage al each fegion.of arcuals, tugleus, nagyentricular
nucleus, lateral ﬁypof}]a amic aréa and supraoptic hucléus was  determined, and the values

were chafged inidRakferitat dsbesAaTRIaiE BticArvakdsdl a2s6stade gra) 25 =
scale-from white 4@ ddack hwhichnieresthert change@tiate:onirnefdicalrvalnes asirefativé ioptical
densities accordigge 1@ the fellowingequation 1o, obtaindhe absalute;values fardnRNA
0-0pticalyglug), Each region o

expression: Relafive aplical dengity =l0g10(2o0lrelative,
arcuate nucleus, paraventrlcu?ar nuciLe%s, aterai:hypot alamic area and supraoptic nucleus in
the rat brain wasYa8hafiés atesrdifigdo The Rat

15 <Result>
As shown in A of Pig. 232, the amount cof fcod intake
at 0-1 hour after the administration of 4 pmol or 20 pmol
of nesfatin into the brain ventricle was significantly
reduced 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 amount of food intake was noted in the
individual that received the intraventricular
administration of 5 pmol of nesfatin during 0-1 hour
(p<0.01), 1-3 hours (p<0.05) and 3-6 hours (p<0.0G01) as
25 compared to the control group (0 pmol)ﬂ However, in the
amount of food intake during 6-12 hours, no difference
waz noted between the group that received 5 pmol 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 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



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 gh6eofopd and that were fasted as described
above were sacrificed by decapitation, and the brain ' was immediately frozen in dry
ice-ethanol, and sliced by a cryostat into sections 60 m 5 thick. The tissue was Nissl stained,
and the parts coR&SHEHGING- LS erRAGIIETR NtctedS Sn'bHth Sides of thEHrain were
excised and recougred: iHiesrdcovered tssuewas bpmogenizéd ns 100droftd Niwmdrechloric
acid in a 1.5 ml mjerotube usiRg theymicratube pestle-30£Seientific-Spesialties, 1005-39). The
homogenized solution was cen rifqgeedn@%%ar@i{:rrl'g e&&%@i 000, rpm for_2Q minutes, the

v y

¥ ’ , A 7
supernatant was cofiécted and etsolven was rem T S‘Sh.ﬁ%éﬁé’r?.nfﬁé?”éﬁﬁmzed

sample was dissBRetFinc106 Fof PES Rd I8 AmMEERCST the 5 hestdth-1péptidé was
determined at a chneltiarob56 Hwetltyy thevdompetitive Ebfsdescribed inv¥¥orking sExample

21. <Result> A of Fig.+24 shows:theteswitef ipage analysis by20da sty hybridizationof
nesfatin mMRNA expression at various hypothalamus regions of arcuate nucleus (Arc),

paraventricular nuc eug%i% , lateral hypothalamic area (LHA) and supraoptic nucleus (SON)

in the rat brain in the feedling' alIbittid JrEapRLEntrol §dub) arid thies 25 fA8HAG Grotps In
arcuate ridcleus (Arek lateral: hypotvalamitiareavtHA Rdnd saprdoptic aucless (SON)s no

difference in the valuadrelativg optisal densityok nesfatin MRNAiexpression was.noted in the
fasting group relafive to, thatin “E%% f%%gé% %@%}W@Umgﬁ%%& (Goniral 30,9tup), dn contrast, in

the result for paraventricular nucleus (PVN) , the amount expressed of nestatin mRNA in the

fasting group was Significarty Yetilicearetative td the¥a8lIng &4 bRGRTGrétp TESHASEGroup).

mRNA at each region of the hypothalamus, tissue sections

15 were prepared in & manner similar to Working Example 24,
which was subjected to in situ hybridization, and the
imags obtained by exposing to X-ray film was measured
using an image analyzer {Imaging Research Inc., MCID™
Biite) {Imaki et al., Brain Reséarch, Netherlands, 1993,

20 Vol. 623, pp. 223-228). Density of the exposed image at
each region of arcuate nucleus, paraventricular nucleus,
lateral hypothalamic area and supraoptic nucleus was
determined, and the values were changed into 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 = logli{256/relative

30 optical value).

Each region of arcuate nucleus, paraventricular
nucleus, lateral hypothalamic areaz and supraoptic nucleus
in the rat brain was identified according to The Rat
Brain in Stereotaxic Coordinates by Paxinos G. and

35 Watoseon C. (Academic Press) {USA) 19%98¢.
The nesfatin-1 peptide at the paraventricular

nucleus of the rat brain was determined as follows. Rats



B of Fig. 24 shows the result of image analysis by a 35 competitive ESA 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 ggh libitum group (control group) and the
fasting group. It was demonstrated that the expression of the nesfatin-1 peptide at
paraventricular nucleus is significantly 5. decreased in the fasting group relative to the feeding
Bl Tt group (LA o) TPE e rec T Shon (ot FESy Tiaai euges. the
expression of the'AéSRANINERAT GeRachridd Edfatiia 2t patdvéitrichiar nucleus of the
hypothalamus that=isz10 important imthe:bentrokof ford intaked \Woring Exaraple 2 7d8tudy on

the effect of intraye UM%@PI“i&%r%@{h%”ﬁgfa&i%&@&%g@ tathyain.apfood infake
behavior 15 It was shown in Working Example 12 that the part of nesfatin-1 alone had an
activity of suppres&hgfood ifitakedn ihe Epetinent OF tHe' admiAistratioh &Fardial peptides
of nesfatin. In ordertosferthed vadidate ther axperiment schangessinstheradtivity ofisigppressing

food 20 intake withhtime-after agministrationwasdnyestigatess . The expedsentakgondition was
similar to that in Working Exargple 12, andg Qmoi

. Working Lxampie 12, and 3 pmol of nestatin | was, adminisiered into the third
ventricle of the ratbrain ifitediately Betsre thé' start of the.dark period? the 25 amount

decreased of thed6éd (ffie anotnt™of foddiAtake) Hekng I hBuRifinfedibtely affere
administration (0-Isht)enduring 2dpaurslamek hour @fterdhe administeatiore(i-3=dr), during 3

hours from 3 hougs, affef the admipistiation, £3:6 hy), ang during &:haurs iogne hussafter the
30 administration §§-12 hr) was mneasured as @e %mount of .food inéake.(f\sC he co_{]troltqroup,
R = 2, 3 ronacan Was co.lfecte aln e 3oLven
the amount of fodd intake l%y m&wduaﬁﬁﬁt received ph}fsm ogical saline alone was
measured. <Resils removed by lyophilization. he lyophilized sample
wag dissclved in 100 ul of PB3, and the amount o©f the

15 nesfatin~l peptide was determined at a condition of 50

ul/well by the competitive EIA described in Working
Example 21.
<Result>
A of Fig. 24 shows the result of image analysis by
20 in situ hybridization of nesfatin mRNA expression at
various hypeothalamus regions of arcuate nucleus (Arc),
paraventricular nucleus (FVN), lateral hypothalamic area
{(LHAY and supraoptic nucleus (SCON) in the rat brain in
the feeding ad libitum group {(control group) and the
25 fasting group. In arcuate nucleus {Arc), lateral
hypothalamic area {(LHA} and supraocptic nucleus (350N}, no
difference in the value {(relative optical density) of
nasfatin mRNA expression was noted in the fasting group
relative to that in the feeding ad libitum group {(control
30 group). In contrast, in the result for paraventricular .
nucleus (?VN); the amount expressed of nesfatin mRNA in
the fasting group was significantly reduced relative to
the feeding ad libkitum group {control group).
B of Fig. 24 shows the result of image analysis by a
35 competitive ETA method of the expression of the nesfatin-

1 peptide at paraventricular nucleus (PVN) among the



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 %r food intake was noted in t?etr}llesfatln-l- admlnlstraggg gtrggg.relatlve to the

control group (p28TAY THE Mbove Estits démonatrated fiat the Suppression of food intake
by the intraventriédifat tagmiistiatiof oF Hesfafi oL tedfiforal, and théd09diRappeatance of
the pharmacologicad effect ntnesfatin with: the passage of tine afidtthe resuftant re¢overy of
food intake can he.nategl, Working Example.28-Study.on.the specifigity of effect of 15
intraventri%ﬂar administratigln of at[r];t[i-n%sfaétiﬂn-l antibody on %ri@%n%igg [food intake It was
shown in Workin§ EXample 14 that the ffect’ df enhancing food intake Is noted when an
antibody againstA@sfati- B Ecaiministered intd Y@ tat 20 ventricle. In order to validate that
the effect is due to the mhibiiosvef theseffectsabresfatiatl, o studyy wes: gartied oedtoes

determine whether the-supnression of: fead intake bythe intraventricularadministratign of
nesfatin-1 can be inhibited b}/1 ége simultaneous 25 aglmﬁlglstratlon % %g}aggs atin-1.antibody.

. S g
The experimentaf GoRditioh Was Similar to that in- Working Example 12, and for a group that

received® pmol BfFestatin-1dloirs tnterthe-thirdPYehfiefe offifefat brain immediately before
the start of the dark periaa-and BEagrplp thét received 5 pmol of nesfatin-1 and 8 pg of
anti-nesfatin-1 antibodygpes{atishl 496)e e ameuntieft foagsintake-dant hour after
administration wasmeasured. and compaleelips 1oy forhe caurdaronpEsivlegica! saline
alone was administered). Also, for a group that
intake behavior
15 It was shown in Working 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 condition was similar to that in
Working Example 12, and 5 pmol of nesfatin-1 was
administered into the third ventricle of the rat brain
immediately before the start of the dark period, the
25 amount decreased of the food {(the amcunt of food intake)
during 1 hour immediately after administration (0-1 hr),
during 2 hours from 1 hour after the administration (1-3
hr), during 3 hours from 3 hours after the administration
(3~6 hr), and during 6 hours from & hours after the
20 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. 2% 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.



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 a graph showing the amount of food intake for 1 hour after

administration for a group that received nesfatin-1 alone (nesfatin-l lgG/nesfatin-1/leptin: -/+/ a
group that receiv@&%%%?gtﬁ‘ﬁﬁtaﬁﬁ %rrﬁﬁﬁgffajtirﬁ-f]ﬁaent?glgéif%nggfaéﬁ-gg Ig@%ﬁ ik

nesgfafiﬁ-llleptin:
+/+/-), a 10 groupthatlrezeived febthT fhésfatifi e |gGifssfatin AR plif® I/ nand a group that
received leptin andirantiteestatined antibady-tnesfatin- 1-lgG/nestatin-rHlepfirs wi-/+). The
amount of food intake, significantly degreased inthe group that receiued 15.nesfatin.alone
relative to the control garoug F(ngsf tin-1 I%G/nesfatinilll ptin: -{{/-)hwhﬁr as i~nlt_he group that
received mesfatin®l"3H8 anti-n&8Ptin-1"4th oty the “&ffeét’of enhanding the amount of food
intake to about tReBae degkéensthrsortrolgrotp Was Hote@ O 20 -coRt@SE, in the group
that received leptify;¢be @mountief fopdsiatakesalsoderreasedy wheteasdn thégroup that

received leptin and.anti-nesfatinJ-antibady R effect, ofienhancingdhe suppression of the

amount of food mteake, by leptin was noted. h&rs. reslult suggests that the Zg gcf[fect of enhancing
. ministratl of nestatin—-1 15 TpOrar an

food intake by anﬁ-'nes?aﬁ’n- antibo y results from the Sp.ECIﬁ)C supf)fessmn of the effect of

nesfatin-10 Workidg BxeRnipee2g Stubly G tid Biritheg speefitity dt &isth-nesfdtiel €0  antibody

It was shown in Warking Example=28 thdt theninteaventrieularadmmnistration of antiefiesfatin-1

antibody specificallyjahibiis the effgct,af pestatin-l. Its binding property with other factors

known at present Working Example 28

Study on the specificity of effect of
15 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 is noted whén an antibody
against nesfatin-l is administered intec the rat
20 ventricle. In order to validate that the effect is due
to the inhibition of the effect of nesfatin-1, a study
was carried out to determine whether the suppression of
food intake by the intraventricular administration of
nesfatin-1 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 a group that received 5 pmol
of nesfatin-1 alone into the third ventricle of the rat
brain immediately before the start of the dark peried and
30 a group that received 5 pmol of nesfatin-1 and 8 ug of
anti-nesfatin-1 antibody (nesfatin-l Ig&), the amocunt of
food intake for 1 hour after 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-LP-
01M) (1 pg) which is known to have an activity of

suppressing food intake by intraventricular



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 Example 3 with the.primary. antibody being changed from
anti-NAP polyclonal antibody to anti-nesfatin-1 antibody. Before reacting anti 5 nesfatin-1

antibody to the membrane, in_ Western hlojti perimet [ jgating; t inding
specificity of anti-%%ms%antfniﬁrggfbooédyf%gg %f@ga%%h% a%b%t)i%g c!)é;@ g%%%{A%g %%%k%%Eggr%Ie 10),
and leptin (Rat 1815tit # &°D's#stetns Bos-F B0ty aMSH (MERNOEYR o Stimiitdtng
Hormone; Peptidetinstitete, Inc., 4057-v), CART (Rat Cocaine- and Amphetamine-Regulated
Transcript 55-102; Peptiflednstitute, Inc., 4351-s), NPY (Human, Rat Neuropeptide Y; Peptide

Institute, Ipc., 4158-v), MCH (Human Mglanin-Gancentrating Hormone; Reptide, Ingfituie, 15

Inc., 4369-v) and Orexir’f-JAg(Human, Rat; Mouse, Boviné Orexin-A; Peptide Institute, Inc.,
4346-s) per 1 g of Anti-nBSIXtirR T HrtibddyWas ditied and fedetdd Attobit tehiperatiie for 1
hour, and then WesteTattlottihg:wase cadrrietf otit i the atethed théseribedlaiove to eXafmine 20
whether or not the bands.disgppeat. sResultzA0fFig: 27 -shows aarimiage:efWestern

blotting carried out with anfi-nesfatin:1.antibody ysing,prateiny extragts from the ratbrain. As a
result, a band was 25 noted at a position of molecul I’WEI%ht corre§%$?/%lngfto 47.5 kd

nesfatin pBlypeptRie® Bof BRF 77 ShoWEAnt fhage at aB6dt47 5k h

] Sstern lotting carried
out after anti-nestdtiretdmtibody-dnd variotisspptiaes Were prERGUSY reatted: When
anti-nesfatin-1 antibedywas 30:reactechta NARL-Ab; the A5 kd hard cisappeared, indicating

that the previous binding of NAR-1,Ap to NAP 15 Al pentide hlogked thg binding site of
nesfatin. In contrast, when it was reacted to Igtpitgl, t%MSH CART léIPY MCH gnd Orexin-A,

: roup tHat rdcelve
and when the peptidd Wasfot- 1y Gecrease & group b |
15 nesfatin alone relative to the control group (nesfatin-l

IgG/nesfatin~-1/leptin: —/4/—), whereas in the group that
received nesfatin-1 and anti-nesfatin-1 antibody, the
effect of enhancing the amount of food intake to about
the same degree as the control group was noted. In
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-~1
antibody results from the specific suppression of the
effect of nesfatin-1.
Working Example 29
Study on the binding specificity of anti-nesfatin-1
30 antibody
Tt was shown in Working Example 28 that the
intraventricular administration of anti-nesfatin-1
antibody specifically inhibits the effect of nesfatin-l.
Its binding property with other factors known at present
35 to have an activity of contrelling food intake was
further studied by the Western blotting method using

extracts of the rat brain.



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 aggletptin, aMSH, CART, NPY, MCH and
Orexin-A. 5 Working Example 30 Study 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 brain
was studied by 10 immEﬁosrtl%%cl”}fg%p%ﬁlﬁa%a??&?ylsnlSrdqegrlstocﬁjfﬁtﬁé%@s)tﬁé% t glehﬁberession of
nesfatin in the vicisibyeftrsie FaE Haedulia obfongdts, BSRRmk? imnfdidhistchemitar analysis
was carried out. dsing-eight waekrolch Wistatr rats{parchasés=froml s Nippon SUtChdshain
ti_SS!:e lsectis\r;s EFJ&E‘%R@@%@%&9-tbeﬁmfﬁx?&aﬂblOﬁgr]g&wr?f@ﬁel@a@%@m slatmplesI
similarly to Workin am : met of, immunohistochemical, stain similar to
that in Wadrking élxasmfciﬁ:elg.ﬁlzu‘ﬂ?1 %lﬁrjnooér? ,%?e KIAP %%Ig?iéae“&vér n|?r[1\l[ge %%?é?aﬁ%%%%gﬁas added
to an antibody (1 3fniPagairist tHe NAF peplids 16 40 A1 Fréadtéd &t t8om temperature for
1 hour, and then ipmunohistoghemigat stair was alsor castied @i usingithe antibedy. <Result>

25 A of Fig. 28 shows an imaig%]géim%%ﬂs iggﬁl_g;r@i}ggllnpatginli@)tp_ealgxr@iriggis‘ljl_g c&@t@ining

the medulla oblo%‘a%tajf. 1 the immun ochemical stain in the brain tissue containing the
medulla oblongatagstdin wis hoted YaLSTR. thé hitkfelid ¥i softary triét ‘@i the @xpression
30 of therpesfatinspalypeptidegvas noted.;B it 28 Isksawswereimége of 4057-v),

immunohistocherpica} stain cargjed ot after anantibody; against the NAP pepliderapd the
NAP pe_ptlde Werées)p_r_ea'%quslg rgagtedfnSng%}pg ,stz:llinc 9}?55%91(1 _r!_}r} A_glfpl@gt g@m%iéﬁpgaetared
by reacting the 3 an%l- APPaﬁtlbLogy 0 the NA pepﬁlde in‘advancé, it was
Neuropeptide Y; Peptide Institute, Inc., 4158-v), MCH
{Human Melanin-Concentrating Hormone; Peptide Institute,
i5 Inc., 4369-v) and Orexin-A (Human, Rat, Mouse, Bovine
Orexin~A; Peptide Institute, Inc., 4346-s) per 1 pg of
anti-nesfatin-1 antibody was added, and reacted at room
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 out with anti-nesfatin-1 antibody using protein
extracts from the rat brain. As a result, a band was
25 noted at a position of melecular weight coOrresponding 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-1 antibody was
30 reacted to NAPl-Ab, the 47.5 kd band disappeared,
indicating that the previous binding of NAP-1 Ab to NAPI1-
Ab peptide blocked the binding site of nesfatin. In
contrast, when it was reacted to letptin, «aMSH, CART,
NPY, MCH énd 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



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. ngyye nucleus and is though to be involved
in the 5 mechanism of food intake control. Working Example 31 Effect of troglitazone

administration on blood Iel%%n?gsgghg igtr ggrebrgl xgr_elssionlf(gl sfastin in tt;.jgarﬁrmal and
< :

. . ; (o
leptin-resistant oﬁgéné)?gt% orking xarﬁSe 5, fhe induiction of the nestatin N%FA)

gene in cultured B&KS By tRogiRaZaTié "a PPARY CAgbhist thatwhsUsed: a8 i aRtididiktic drug,
was studied. In gyger 1o furtheestudy theringucedxexpressien of mesfatimby-reglitazone,
troglitazone was &gﬁqg\;{er_}}gq rats to study the induction of nesfatin in the brain. Similarly, blood
levels of leptin which'is known to be responsible for control of food intake were studied. In the
study, normal Zucker r&l8{BiRReF¥A*PL8anf and Zucker fa/fa, an animal model of leptin 20
resistant obese rats, weérenssecbrAdhnimats:; Ssweek-cil tnakf Zoerértd/fa {2udker) “rdts and
Zucker +/+ (Leamydatsias the congotanimal were purchased from Nippon Charles River, and

were housed in a cycle.gf 42 Bours of theight perioc .G a.my 10 256 Py and, L2hours of

the dark period from 6 p.m. to e next morning and fed a powder food (Nippon Clea,

CE-2) , and kept 58226 SXHerdfiifinafy Aob&ing ot "Bvérong Wieek dnbikiduals weighing
200-250idwere Setected datong ookl weeklokiindividnariiem the fais B3 pupdhissed and
6 animals per grau:wesg tisediintherexpetiment. Troglitazone (1G4 Sankye CGexiLtd.) was
administered at g, congentration,of 0.2% hlepded,in the,.pawgder food,tg.which the, apimals

were allowed free access. As the control that did not receive 35 troglitazone, rats that were

housed on the ndtfial Foiwdsi® 165t alone were used. After housing on the troglitazone-
Using eight week-old Wistar rats (purchased from

15 Nippon SLC), brain tissue sections of the part containing
the medulla oblongata were prepared from samples
similarly to Working Example 4. The method of
immunohistochemical stain was also similar te that in

Working Example 4. Furthermore, the NAP peptide (Werking
20 Example 3} was added to an antibody (1 pg/ml) against the

NAP peptide to 100 pg/mi, reacted at room temperature for
1 hour, and then immunohistochemical stain was also
carried cut using the antibody.
<Result>

25 A of Fig. 28 shows an image of immunohistochemical
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 STN: the nucleus of solitary 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
cbhbserved in A of Fig. 28 disappeared by reacting the

35 anti-NAP antibedy to the NAP peptide in advance, it was

demonstrated, the nesfatin polypeptide has been



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 usig a commercial ELISA kit (Yanaihara 5
Institute Inc., YK050) according to the attached protocol. Furthermore, the brain was

harvested from thseﬁé%ﬁsﬁ%cc{@gds@?%‘é" s;subjected to Western blotting in ,a similar manner
to Working Exam;lg e 3, the density of the bands was analyzed by an image analyzer (Imaging
Research 10 Inc. MCIFTM B&sicT 4id fife Hegred oF tolordevelBphfremt™Bf i hand was
expressed as reldtive umits. <ResifltscAdfFiy. 294s1a grapishowing theebady wweight of the
group (TGZ: +) injwhigh thedreglitazeneicontaining 15-foed wasgivea te.thenormal rats

(Lean) and the Z%cé@f(a@_/@nregj? (éucker), and the group, (TGZ: -) in which the

troglitazone-free tood was given thereto. In the normal rats and the Zucker fa/fa rats as well,
no marked difference in"B8dy-#RigREIwE fo froglitazone 20 administration was noted. Also,
irrespective of the admiisteatiorrdf roetildzores theZircker Fifa rae: waigheelesignificantly
heavily (p<0.01) redatbientaathe fiosmial fatscBrebbig. 2%is-a graph showiagrbeieoneentration

of 25 leptin in the.hload.of the Qﬁﬁi’pj.@(é?_h +)dn which the, traglitazope-containing food was
given to the normal rats_(Lean) and the Zucker fa/fa rats, and the %méjf éTGZ: -) in which the
Zuck

troglitazone-free food wag given théretd2iiPthe Rormafrats And-the PR e 30
concentration of lépiain theblood: significantty decreased {p<Q.05)dueta traghtazone

administration. Alsg,.irrespestive of the, administration-efitieglifazoneq thg cancentration of
leptin in the bIoods\é/g ‘%ignificlarpt%/r ighin OthgquL%(FI%err falfa Jatstg%«)l.g& 35 drelative to the
normal rats. C of Fig. 29'is a graph showing, as relative v'eﬁugs,

expressicn of nesfatin by troglitazone, troglitazone was

15 given toe rats to study the inducticn of nesfatin in the
brain. Similarly, blcoccd levels of leptin which is known
to be responsible for contreol of food intake were
studied. In the =study, normal Zucker rats (Zucker +/+:
Lean) and Zucker fa/fa, an animal model of leptin-

20 resistant obese rats, were used.

As animals, B8 week-old male Zucker fa/fa {Zucker)
rats and Zucker +/+ [Lean) rats as the controcl 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 & p.m. and 12 hours of the dark pericd 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 ameng 9 to 10 week-old individuals from the rats

30 purchased and 6 animals per group were used in the
experiment. Troglitazone (TGZ; Sankyo Co., Ltd.) was
administered at a concentration of 0.2% blended in the
powder foocd, to 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 alone were used. After housing on the troglitazone-

containing food or the normal food for 10 days on end,



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 difference in the amount
expressed of nesfatin in the_brain was no(tj%% bdetwe n the group. TGZ: +) in which the
troglitazone-containing 1060 Was given andthe gfotp TFEZ:L) i WHich the trgiitd26né-free
food was given. 104 Contrasioin theeziieke Ffaife patsCthel amciht egprassedsof nesfatin in
the brain significamtly= increased: (p<0.61) : Alsayitrespestive of the tadministrationsof

troglitazone, the ameuntexpressed-0f nesfatin in.the brain was, signjficantly, high in the 15
Zucker fa/taa rats (Pgsoﬁgalreelat}\{lecto t(ﬁ{ggémal rats. The above results suggest that
labé

troglitazone that was used as an anti it g d6as Aot fhdute RESATIRSA the brain of the
normal animals, Wiéreasdit can indide therexpressicit of Aesfatiniinithesthetn Hfanetdrtimal 20
model that exhibitsza feptinsreisistast pathologys Ir vtorteasiditis suggested, thetenhaneed

blood concentrations akleptiniganyiot be;ohisined py: ogliazone i botuhe poral apimals
and the pathoge%ign@im%% and onv%rsgal bloq concentr?tionsz are decreased. Working

Example 32 Detection of the nesfatin-i peptide in the HPEC fraction BFHE T pothatdnits
tissue extract The'BEptid¥ ekitacted 6 tHe Ry pothalSmtetisstiec3Eoih Wi Example 21
as the sample wastsulijectedto HPEC: fractionations aneltheifractioris were examined for the
presence of nesfatin-1 byrthe qempetitive EIA assay system. Furthermore, in order to
R e e SR e RS R
method. the group (TGZ: +) in which the troglitazoné-containing
15 food was given to the normal rats (Lean) and the Zucker
fa/fa rats (Zucker), and the group (TGZ: -} in which the
troglitazeone-free food was given thereto. In the normal
rats and the Zucker fa/fa rats as well, no marked
difference in body weight due to troglitazone
20 administration was noted. BAlso, irrespective of the’
administration of troglitazone, the Zucker fa/fa rats
weighed significantly heavily (p<0.01) relative to the
normal rats.
B of FPig. 29 is a graph showing the cecncentration of
25 leptin in the blood of the group (TGZ: +) in which the
troglitazone-centaining focd 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 leptin in the blood significantly
decreased (p<0.03) due to troglitazons administration.
Also, irrespective of the administration of troglitazone,
the conceniration of leptin in the blood was
significantly high in the Zucker fa/fa rats (p<0.01)
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



HPLC fractions of the hypothalamus tissue extract - 170 was prepared in a simii.ar manner to
Working Example 21, and the fractions of No. (Fraction #) 43-47 were lyophilized. Samples
after lyophilization were dissolved in 100 | of PBS, ard 20 | of it was subjected to SDS 5
PAGE on a 12% polyacrylamide gel, and then to Western blotting with anti-nesfatin-1 antibody

in a similar manr%%rotpe\é@_rléiggr%é%@@l% é?hpL %sq_)ltg A of @%‘i_%S@X\{? an 'm&g&lgf Western

blotting of 10 the fraction No. 45 obtained by fractionating a peptide extract from the rat

hypothalamus by FBLE. The mdiBcdiar Waight Bt the Band aetiad by We<tarh Bidtting is
about 9.7 kd, whicly almést dgreedowith thas bf theé.aecontvidahty ptepared Aedfatin-4tpeptide

(Working 15 Example 19« Fig: 9@). B¢f Fig.; 3@ shows-an tmage-efther segion-at-asamolecular

weight of about 9.7 kd in the ém@gg of Western blotting of the fractign Nos, 43-47 obtained by
fractionating the peptide extract from the rat hycpothalémus by HPLC. The 9.7 kd band is most

strongly 20 obsetvéd fit fratiion N 45 SRR réStiC&Greed With tha pattér dbtkihed by
determining by alzompetitive ERX anetidd the fractionsobtairiEdiby fractionatingthierpeptide
extract from the rat hypeothalamesdayn HPLGEA(B-110f - Fig: 0B) 25.Theabove resulbindicated
that a molecule qareesponding tg.nesfatin:l is.present in the rat. hypothalamws, and that a

molecule corresponding to nesfatin-1 can be detected by fractionating it according to the
method ih-Working' E?(S%ntpﬁ@ D1 add théf by'd ee%ti#@/ by A EompetitEEIA method and/or
the Western blottiigp 1Rétod. Worldadg Example 335StiEyioh thaigpééifieity bf
immunohistochemicat sstasiof theoregions of the rat hypethatamus 35 InMorking Example 4,
in order to analyzethe NEFA: expressiop.site inthe-hupothalamus. of therat brainy ¢
negfatin in the brain was significantly high in the
15 Zucker fa/fa rats (p<0.01) relative to the normal rats.
The above results suggest that troglitazone that was
uged as an antidiabetic drug does not induce nesfatin in
the brain of the normal animals, whereas 1t can induce
the expression cf nesfatin in the brain cf the animal
20 model that exhibits a leptin-resistant pathology. In
contrast, it is suggested, the enhanced blood
concentrations of leptin cannct be obtained by
troglitazone in both the normal animals and the
pathegenic 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 tissue
30 in Weorking 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 fractions of the hypothalamus tissue extract



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 analysis was carried out agairy 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, imwnynohistochemical staip wascarried qut.on figsus .seations of the rat

brain each containing arcuate nucleus 10 and pa 9ventricular,nuccllgy§ in which anti-nesfatin-|
0

antibody (nesfatifigG:- WorRing EXampte 10) was tiset ik &teat 4 ahti-RAP polyclonal

antibody as the prirrary: ahtibedy. ARE ford Feacting e priftdrycantisody With thetissue
?Smp:e, 59 gf gaﬁfh Reptide. 0£@nfigl§, E\@Aﬁfﬁtﬂ‘bslk}%nhtﬂiﬁ?%(Wé?ékiﬁng%%@@iﬁ 19) szamd;epti_ré

at leptip: tems -LP- . aMSH (Melanocyte, Stimulating Hormone; Peptide
ettt e A0 T Bt ol L A e O o100
Peptide Institute, IHES 4854 - &) aAd NPY Rtrah - 20 'RafNeRToRepité Y5 Peptitde Institute,
Inc., 4158-v), knownrfer the eifeck of goAtrelintefodd intake, per 1 g of anti-nesfatin-1 antibody
was added, and reacted at oo temperature for 1 hour, and then used in the

immunohistochemical s}&aig ftokvalidagﬁ)]thsgh (r)eacté%n r@éa%%e%@ciwegtcgw&agggggxh q<I%%sult> A
e i ! 7

of Fig. 31 shows the result of immunohistochemical stain section using an anti-nesfatin-1

antibody’ifl the r&fBrafrftissdetditainfing H arOFaeHudiERE aRl The 90 FeBGR U ®
immunohistochermitat stdin Tarrietifout :after theqrimbry antibp di &Hrd: vadbes peptideswere
previously reactegilg-A of Figr3l isinee @1 shows thatihe: arcuatedtuclaeys of thedat brain is

immunologically stained wmm%ag]g%%sga%ggmipﬁq%a@ggfz Shows, 35 that when the
anti-nesfatin-1 antibody is previously reacted with the nesfatin-1 E)Sptide the stain disappears,
recombinantly prepared nesfatin-1 peptlae |

Working

15 Example 10, Fig. 9Cy. B of Fig. 30 shows an image of the
region at a molecular weight of about 9.7 kd in the image
of Western blotting of the fraction Nos. 43-47 obtained
by fracticonating the peptide extract from the rat
hypothalamus by HPLC. The 2.7 kd band is most strongly

20 observed in fraction No. 45, which result agreed with the
pattern obtainsd by determining by a competitive EIA
method the fractions obtained by fracticnating the
peptide extract from the rat hypothalamus by HPLC (b~1 of
Fig. 18B}.

25 The above result indicated that a molecule
correspoending to nesfatin-l is present in the rat
hypothalamus, and that a molecule corresponding to
nesfatin~1 can be detected by fractionating it according
to the method in Working Example 21 and then by detecting

30 by a competitive EIA method and/orx 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 NZFA

. expression site in the hypothalamus of the rat brain

which is related to food intake the control, an



- 172 it was demonstrated that the anti-nesfatin-1 antibody detects nesfatin being expressed
- in the arcuate nucleus. In contrast, when theanti-nesfatin-1 antibody was previously reacted
with leptin (a-3 in A of Fig. 31), 5 aMSH (a-4 in A-of Fig. 31), CART (a-5 in 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 Replides.de aet bind 1o the anti-nesfatin:1 aptinody, and thys it was
demonstrated that in the 10 immunohistochemical stain said antibody does not react to these
peptides. B of Fig.afféﬁowsutﬁé result of |mmGno |qughem|ca Stain using an anti-nesfatin-1
antibody in the ratbiai- tiss6e%etfibhrcoritaififty thB ParaveAtictidr Aucielis: 157add the
result of immunohistacheinicat staja cartiediout after the peimary=antibodyhant Mafious
peptides were previgusly reagted. o B-ofEig. 31, since b1 shows:dhat the.arcuats nucleus of

the rat brain is imrpju.t:q Iggically stained with the anti-nesfatin-1 antibody 20 and a-2 shows

that when the anfi-nesfatin-1 antibodé/ is previously reacted with the nesfatin-1 peptide the
stain disappears, it was demdifstiatedhat #ie ahti-festatini "Sftiboyy defstts heSfatin being
expressed in the paraventiictilariuclieas. Inteontrasts when-thedantit25mesfatin< antibody

was previously reacted with leptinn (b-3:in B.ofikige 34), aMsh (b-d-ip B afFige31)CART (b-5
in B of Fig, 31) and NPY (b:6.in B.of Fig. 31), t euémmunolggia%l stain in th%agtrcl:ugie nucleus
n

does not disappeélr, |ﬁ(§§cgﬁre1§ fhat these peptu?es Ho not bind to 30 the anti-nesfatin-1

antibody, and thu&it W Yem6ridifdted that #7 thé fndHo H&RIERemical st&dT sait “antioody
does not react tothese peptidesninitieg:dbpve vesaltzthesexpresdiornef hesfatinisaspecifically
detected in the inmunehisiochamical siain. 35 usingtthepnti-aestatin:t antibodysdpdicating

that n the rat brafy nesfati is heing expressed i fhe agcuate, nucleus and the paraventricular

15 nesfatin-1 antibody (Working Example 10}, and leptin {(Rat
leptin: R & D Systems, 598-LP-01M), oMSH (Melanocyte
Stimulating Hormone; Peptide Institute, Inc., 4037~v),
CART (Rat Cocaine- and Amphetamine-Regulated Transcript

_ 55-102; Peptide Institute, Inc., 4351-s) and NBY (Human,

20 Rat Neuropeptide Y; Peptide Institute, Inc., 4158-v),
known for the effect of contrelling food intake, per 1 ug
cf anti-nesfatin-1 antibeody was added, and reactad at
room temperature for 1 hour, and then used in the
immunohistochemicel stain to validate the reaction

25 specificity of the antibody.

<Result>

A of Fig. 31 shows the result of immunchistochemical
stain section using an anti~nesfatin-1 antibody in the
rat brain tissue containing the arcuate nucleus, and the

30 result of immunchistochemical stain carried out after the
primary antibody and varicus peptides were previously
reacted. In A of Fig. 31, since a-1 shows that the
arcuate nucleus of the rat brain is immunclogically
stained with the anti-nesfatin-1 antibody and a-2 shows

35 that when the anti-nesfatin-1 antibody is previocusly

reacted with the nesfatin-1 peptide the stain disappears,



- 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, ggntinuously administered into the rat
ventricle to analyze changes in the weight of the adipose tissue etc. Nesfatin-l (5 pmol per
day) or physiological saling, 10.alone (the contgol,group) was administered into.ihe fhird
ventricle of a rat using an osmotiC pump for 16" consedtitive daysa( and 47ats weré used per
group). IntraventAGHEF BfIminfstAdtioh %?é?étseﬁﬁﬁé%%%éﬁc PBiimpivas earfied Bitdn a
manner similar to thatini%A¥orking &Example 1.8 i Aftes the administratianief nesfatin-| or

physiological saling-alpne,for,10 days.each fat was: sacrificed; dissegted:ta,excise all of the
abdominal_subcutaneous adipose tissue, the epididymal adipose 20 tissue (these are white

adipose tissue) afd the ‘trbpetitbn&dl Brown tiposétidsué and thé waight-8f them was
measured. Also, thedgydstiociterhial misclés Bfsthelbilatetakhindilegs Wwerecharvestéd and the
weight of them wagdneasuees: frop the: weight ebtheitissyes 25 measured, theiratio to the

body weight of each, indiyidual was determined (fissue weighfbady weight, , mg/g). For testing

of significant difference, analysis of variance was used. <Result> 30 Fig, 32 is a graph of the

result showing thé Fatid’ BitisstiE wallht of et alipbEa tiedtie ta-E)*dnd thé "Gastrocnemial
muscle (FfobtaineB o thelraes tisitanares given idsfatinnidrphysiokyicaltsaliiealdrve for
10 days relative torthecbeayweight. In the abdominal 35 subcutaneous adipose tissue (A of
Fig. 32), the epididymakadipose fissye (B.0f Eig.32).and the jnesgnteris, adipgsa.tissue (C of
FQ'BZ)Jygnmcag%ain using an anti-nsesfatin~-1 antibody in the rat brain
tissue section containing the paraventricular nucleus,
15 and the result of immunohistochemical stain carried out
after the primary antibody and various peptides were
previously reacted. In B of Fig. 31, since b-1 shows
that the arcuate nucleus of the rat brain is
immunclogically stained with the anti~nesfatin-1 antibody
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
antibedy detects nesfatin bkeing 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), aMSH (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
immunclogical 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
o 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.



- 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 Rigz32), the ratio of tissue weight to body
weight tended to decrease but no significant difference was noted relative to the control

group. Furthermore, in W&PI%’”E@QWB?S tissue (E of Fig. 32) and the gastrocnemial muscle
(F of Fig. 32), no significant difference in the 10 total tissue weight to the body wel%/ht was

noted between the controt grodp andthE hEStatiAt-SamniBHatSn 2GPsul. STRE aboveresult
indicated that nesfatifid Heas-an isffecttdedeereasing e iaticof thsuesiahht efti@=15 white
adipose tissue tozhnidyoweight sk@ebody fat percentage. It was also shown that it does not

affect the:ratio of tissue weight of the Qr% adjpose-tissue and the-muscle tissue to body

weight. Worklng Example 35 20 Study on the effect of mtravgerltoneal administration of

nesfatin-1 into th&'fat6 ﬁ b?go&hﬁoﬁﬁéﬁﬁéﬁl paritéters fEwas investigaed Whathisi e’
activities of suppregsingfoed4dntake; suphressingsadyrweight'gainrorl 25sretiuing thé n
amount of the adiposestissye-arerasseciatagwath ehanrges #rblood sugar (blood glucose

values) and lipid-relateg] pargmeters @%ﬁggprgg\éa@ ) '[Elg|)§§§§Igfo\i%|&§§)11A§§i(ﬂ@élmenta|

animals,_ 7 week-old male 057BL/6J 30 mice we re ur rom Nippon Clea, and were

housed |% a cyclg%?rﬁ hour% Sf)t]ﬁ%ﬁlglhtgperléjd from 6 a m ntlsbterm aj“ﬁl&(izthgurs 8irﬁl1e
dark period from B! 16 6 2. thé Hext Mofing Ari'Rere aEHBWédfﬁ*ée Htcess to a pellet
food (Nippon Cleap€&=2);tand:keptyat 22Ca35 Ihta the abdominakdayity of theigb7BL/6J mice,

10 nmol of recombipant mause-nesfatin.k prepared inWarking Example 16 dissaived-in 100
pIOfphySkﬂongééggp%as carried out in a manner similar to that in
15 Working Example 13.

After the administration of nesfatin-~l or
physiclogical saline alcne for 10 days, each rat was
sacrificed, dissected to excise all of the abdominal
subcuténeous adipose tissue, the epididymal adipose

20 tissue (these are white adipose tissue! and the
retroperitoneal brown adipose tissue, and the weight of
them was nmeasured. Alsc, the gastrocnemial muscles of
the bilateral hind legs were harvested and the weight of
them was measured. From the weighit of the tissues

25 measured, their ratic to the body weight of sach
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 ratioc
of tissue weight of esach adipose tissue (A-E) and the
gastrocnemial muscle (F) obtazined from the rats that were
given nesfatin-1 or physioclogical saline zlcone for 10
days relative te the body weight. In the abdominal

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



- 175 was administered, and as the control sample physiological saline alone was used.
Using a tuberculin syringe equipped with a 26G needle, 100 | each of the sample was

~ administered once into the abdominal cavity of eachmouse 5 (5 animals per group), and the
time of administration was immediately before the start (6 p.m.) of the dark period. Each

mouse that receiyed administcation, was.plagedn.an individual caoe., apd.during 0r3 hours

after the administration the weight decreased of tb?mpejlet foo YIQ was measured to
determine the ani6urit dF166d intake: AIRE S 3 outs after the ddmiistratidn each mouse was
sacrificed by decapitaticivto eollebewhold bidod; &t $&raikn WaseAdIRSCtel tRéFefPET For the
serum, the contenis of glucese; total:chalestesal-and triglycertlestE were measured Osing

commercial reagentsifor determination. (KYOWA MEDEX, Reterminer bk Ull. Referminer L
TCII, Determiner L TGII). For testing of skijgr%ificant giﬁe@ncehgnglﬁl;eof@ p\:/gria“rgace was used.
20 <Result> Fig. B3N gr‘aopﬁig?ﬁ? ggsa)} reSalt Bt thé amiourit of food m‘taﬁe, gfucose, total
cholesterol and trighgerigelincthéshlopdinheATESTalindl 6rFphy disobicA atfe abne Was
intraperitoneally given o223 theanices Nesfatin«l: adiinistration-sighificantly reducedithe

amount of food infake as campared (o the control group.- In coptrast dittle cifferenae.was noted
between_the nesfatln-_-admlnlstratlon fé’%a@g thgoc ntrol lgigrggp Jn S?Ong@cgsgecc%%teergt in the

blood (gﬂu%ose in tRe Tigura) Whichreprésents a bloo %uagr evel, or Iipid-r% ated parameters

such as total cholgsterePebREENtIERBIRSIER| thetHERfigae) " iiglyCeride Ebhtdntriglyceride in
the figure). 35 The-abpve result suggests that the effect of nesfatin-1 is to suppress food

intake, suppress body wgighf:gaja andsteduce.the-amoeuntrofitheadipese tisshes an
effaect of decreasing the ratio of 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 muszscle tissue to body weight.
Working Example 35
20 Study on the effect of intrapéritoneal
administration of nesfatin-l into the rat on blood
biochemical parameters
It was investigated whether the activities of
suppressing'food intake, suppressing body weight gain ox
25 reducing the amount of the adipcse tissue are associated
with changes in blood sugar (blecod gluccse values) and
lipid-related parameters (cholesterol values,
triglyceride values).
As experimental animals, 7 week-old male cSTBL/&J
30 mice were purchased from Nippon Clea, and were housed in
a cycle of 12 hours of the light period from & za.m. to &
p.m. and 12 hours of the dark period from & 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 ¢57BL/&6J mice, 10
nmol of recombinant mouse nesfatin~1 prepared in Working

Example 16 dissolved in 100 pl cf physiolcgical saline



- 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 obtained by tsingsa PPARY agonist. Also by using
nesfatin and/or nesfatin-l, diseases associated with metabolic and food intake disorders such

as obesity or adipesiszand perreus Ryperphagia; apd-diseases sasgociated,withiadipesis such
as type 2 diabetegaloirmeellgyg impaired glucose, éqlgﬁagcet,u@éq:ecrﬁqgjogy@%eglipidemia,
hyperuricemia, fatty liver, cardiac diseases, cerebral' vascular diseases, sleep apnea

syndrome, orthopeié diseaseistsuch astostesdrthritis? menstraaldisbrdés artiialighant
tumors can be preventedsts pedreated. Futthermorebbyusing acsutisianceé suchhascantibody

that suppresses the agfivity of nesfatin or,nestatin-l, anorexia inpPostaurgery- and/ar cancer
patients, and diseases associated with nutritional and fﬁledmg diso d&[s sgchkas mboﬂmbla
can be prevented 8F 20 fedted. 2177 ¢ WHAT IS CLAIMEDTS: £ A ARtibody thaf binds to
the polypeptide consistiRg®f drPaffind ecid rseGuéiice BESED IDWNOL1 3515, 6F &%ragment
thereof having aniactisityiofd suppressingfeoddntakesari suppressing: bedy weightigain. 2. An

antibody _thatbbig%ﬁﬁt;‘%ﬁglyg!?ﬁnd@ﬂ@\a_%g @%ae@\t%yegfs%@p%@s%h@g JQPQ@H”@J%@QW
suppressing body weight gain, wherein said polypeptide consists of the .aming acid sequence
at least 80% identical %eélébr%yﬁ@sg%% Jé?gs.%gr? a%rﬁggﬁlsae%’Tigo%%%lel&:;c?cgr%blecule
comprising a basé s&uehcBBFSES 1B*NS B UA phaFmatetitieaFeompPashiort €omprising
the antibody accordingitbiclaimb$ ai<2,aprithetantisense-oligomiclebtide motectle @aoctording to

claim 3 as an active-{pgredientcand pharmaceutically acceptablecajeie:s. the _
Pharmaceutical composition accoreing 19 claiiig, haxina.an aelivity.of. enlanging.apgetite or
enhancmqfody weight gain. 6. A'transgenic non-human animal in which thé antibody

accordingto claiar dro dF & Antisthse BIYbH ctEdtide ATIBESIe A SiahTg 1o RIiATS is

introduced and {KYOWA MEDEX, Determiner L GLUII, Determiner L TCII,
Determiner L TGIL}.
For testing of significant difference, analysis of
variance was used.
20 <Resulit>
Fig. 33 is a graph of the assay result of the amount
of food intake, glucose, total cholesterol and
triglyceride in the blood when nesfatin-1 ox
physiological saline alone was intraperitoneally given to
25 the mice.
Nesfatin-1 administration significantly reduced the
amount of food intake as compared to the contrel group.
In contrast, little difference was nocted between the
nesfatin-~l~administration group and the control group in
30 glucose content in the blcod (gluccse in the figure)
which represents a plood sugar level, or lipid-related
parameters such as total cholesterol content (cholesterol
in the figure), triglyceride content {triglyceride in the
figure). ‘
35 The above result suggests that the effect of
nesfatin-1 is to suppress food intake, suppress body

weight galin and reduce the amount of the adipose tissue



in which appetite or body weight gain is enhanced. 7. A method of screening a therapeutic or
preventive agent having an effect of suppressing food intake and/or suppressing body weight
gain, said method comprising the step of: detectingithe suppression of food intake or the
suppression. of body weight gain in the non-human animal according to claim 6 to which a test
substance has beett: lagiministesathg changes in blood sugar levels and blood

levels of lipid-related parameters.
In accordance with the present invention, a factor
involved in focd intake control and/cr body weight
5 control can be obtained by using a PPARy agonist. Alsc by
using nesfatin and/or nesfatin-1, diseases associated
with metabolic and food intake disorders such as obesity
or adiposis and nervous hyperphagia, and diseases
assocliated with adiposis such as type 2 diabetes
10 mellitus, impaired glucose toclerance, hypertension,
hyperlipidemia, hyperuricemia, fatty liver, cardiac
diseases, cerebral vascular diseases, sleep apnea
syndrome, orthopedic diseases such as osteocarthritis,
menstrual discrders and malignant ftumors can be prevented
15 or treated. Furthermore, by using a substance such as
antibody that suppresses the activity of nesfatin or
nesfatin-1, anorexia in post-surgery and/or cancer
patients, and diseases associated with nutritional and
feeding disorders such as c¢ibophobia can be prevented or
20 treated.
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WHAT IS CLAIMED IS:

1. An antibody that binds to the polypeptide consisting of an amino acid
sequence of SEQ ID NOs: 13 to 15, or a fragment thereof having an activity of

suppressing food intake or suppressing body weight gain.

2. An antibody that binds to the polypeptide having an activity of suppressing
food intake or suppressing body weight gain, wherein said polypeptide consists of the

amino acid sequence at least 80% identical to SEQ ID NOs: 13 to 15.

3. An antisense oligonucleotide molecule comprising a base sequence of SEQ

ID NO: 31.

4. A pharmaceutical composition comprising the antibody according to claim
1 or 2, or the antisense oligonucleotide molecule according to claim 3 as an active

ingredient, and pharmaceutically acceptable cartier.

5. The pharmaceuﬁcal composition according to claim 4, having an activity of

enhancing appetite or enhancing body weight gain.

6. A transgenic non-human animal in which the antibody according to claim 1
or 2, or the antisense oligonucleotide molecule according to claim 3 is introduced and

in which appetite or body weight gain is enhanced.

7. A method of screening a therapeutic or preventive agent having an effect of
suppressing food intake and/or suppressing body weight gain, said method comprising
the step of: _

detecting the suppression of food intake or the suppression of body weight
gain in the non-human animal according to claim 6 to which a test substance has been

administered.



