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DESCRI PTI ON  MJSCLI N RECEPTOR AND USE THEREOF
Technical Field [0001] 5 The present invention
relates to a receptor of skeletal nuscle specific
secretory protein (nusclin) and a screening nethod

for a prophylactic/therapeutj for a di sease
i nvol ved by nuscli n, usiﬁ@wpﬁépgtggptor, and the like.

Background Art mdriif02kcEoror| ANt USEf PHEREQF r el at ed
di seases such as di abetes, hyperlipem a,

RopeRrtedsiBeldnd i schenmic heart disease represent
tfg8oPy ggest cause of nedical financial difficulty in

advanced countries, includin apan. Moder opl-e
li kel yTB% RIS SSGHS éPV%’%Jr%ﬁeﬂ@%gﬁdgﬁnﬁe?e&e rté%%sgl;f Sgégetal

masHhe, s S sRReEE¥ry Sprawiful(atedlim) fatd & ssueeasng
neutral Tat, which_ in turn causes o [LOQ

[ . 0
metbat {enrs PHOPhNAEChheNt RERART A5t Qg‘i‘ﬂ%‘t& abid&%{".gge

%leB‘.‘L%gi By macnehedubien s ddcepuer( generitmalllike.
referred to as adi pocytokines) are involved in
merckbobied rAgiul ati on and insulin resistance, and

ts have been nade to apply them to the
ﬁ?@ﬁgﬁent of lifestyle-related di seases. Fat

accunubattahléh lgfestyyearepteRd GsepRct ne h A disbetes,
scl es p cu WRlHefni aNHed Pe didemse
iFCH %ﬁeﬁg?h Séegnsﬁgﬁéﬁ%%?g'Qisorder§ if tQF%%" 1ty i
egarseahdthedoiggestheaugevef gpme lof IPARGHEH difiiculty in
resi stance, diabete | PatER, MBYPEH Ritplenaasdiikely
tﬁé&ﬁﬁcﬁg_c?ﬂg ggﬁiggﬁgﬁéggﬁ%hougﬁ? to be nutuaII;
ass onifdeedove pe@ndur rinde uhde reXSLCikitd B8 AnKES'Eop BEeSS

30 and sophi sticate t | ] ' Thesef ang.ch i
ity 33 PratnERicy 1T, 38T Ea RS AR a Theke) Bnfich i

thers aR sast boasitws those of adi pocytokines are

produced and secreted from nmnuscles, the liver, the

sH¥93Ji ntestine, bl ood vessels and the like. 35 , ,

[ 0004] th recent years, it has been shown that various biocactive

proteins secreted from fat tissue (generically referred to as
adipocytokines) are involved in metabolic regulation and
insulin resistance, and attempts have been made to apply them
to the treatment of lifestyle-related diseases., Fat
accumulation in obesity also cccurs in the liver, muscles,
pancreas, vascular walls and the like, which in turn causes
metabolic disorders in these organs and lead to the
development of insulin resistance, diabetes, hyperlipemia,
hypertension and the like. These organs are thought to be
mutually associated via endocrine factors, and to make complex
and sophisticated metabolic regulation. Therefore, it is
estimated that endocrine factors that exhibit the same actions
as those of adipocytokines are produced and secreted from
muscles, the liver, the small intestine, blood vessels and the
like.
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Shinonura et al. isolated the gene that encodes a
secretory protein expressed specifically in nouse
skeletal nuscles [naned "nusclin"] using the signa
sequence trap (SST) nethod, and reported that the
expression of the gene,

by di fHEMRIEat #bnftn ')35%50?“%3%%4%%1% IF‘;?]%‘?%? e'“uds

desreashd and ok - &Rsraaser spycl astaXky dmd moesef ekell eyl

and (3) is eleyated jn, obese dgsbetesi¥€delsén@ndtra (SST)

FREEISE ST sTRSBH LS PPHdERE St PG e SFRSE Y 0 " 3P

ﬂ%@ﬁé&,n%ﬂfb%ﬁbaﬁaadtﬁ@g lﬂh%t l@&pSfi@@iom Jmﬁalteleiagdne (1) is
cogen synthesis in skel etal pusc)e, cells

g@%@ﬁégﬁlﬂ_gﬂégeﬁgﬁd ?%HQﬁﬁfQiﬁe%ﬁﬁﬁfoﬂ;qu¥c &Pgn%9a$5§gle

%Q%Eg,enﬁzﬂdsmdé‘éb:jeﬁséé 4ref aleredcerégs@s ByYWIhE8ing. and re-

er reports are available that a protein identica
feedirgl iand d3| é8 tewIEd r’rnoPg’Bﬁﬁed’paetbettiecfe-mf?eﬁ?’ nd

‘EﬁQE 65566 SPaG bhkpablyidh hRneetoifegedpirasd he
phenotypes of 15 osteobl asts (patent documen % and
hgpe panewt iners@mant 2§9ulé[1¥ﬂ?o§P9RrEsEPF?F%£ﬁ\ﬁ’Ltg EXRPBT ¢

%gﬁtﬂggigrhﬁi§¥é§%§a9”ﬁ@§éﬂétceﬂl@tQbé@é@twdddum&nt_1 and non-
specifirc receptor 1n a target cell. _ldentificatio

n . of
paseht ndoewemttorl ;i $nt hatee dosva@Rghi 1 Gyimgs referred
ontrih th Ldalie@n et LhesldBer ashiconaspodtein
s@Fingégﬁ%%fhengégg%%%%k%hg devel opnent of regﬁptgf.
dgienicstsl at agowisns [cahtedh aRi@OcRaNI8Y PYPHERP A~ 15
prophyl acti c/ ther th Uoqdh abet @se pgHSMcBes of

F@%F?%gﬁge?pﬁéggf%gﬁgi%ﬁ,gﬁgggf{ipgﬂia and tﬁz l'i ke.
Kowewklas®5 {m: tohatte doictmeat $enst noBcRak e rdEIHERTa2) -
recgg or of nmusclin (or a protein identical thereto,
rin). patent document 1: W2004/111234 (full .
text) Mpateht clooineekh2biwWds? GB4005 thereot aitdess 1t

G 3RO oG RSt FoC T 387 FReS e D
109391 ¥93951 of 280 Hustdrinpatesptaocismshought TH ngnigicantly
(vert syt ants “SuSe SSH Lot oo 1 beteptitne S i
| fYEHrePReleptor, the development of receptor
agonists/antagonists, and hence the development of
prophylactic/therapeutic drugs for diabetes, insulin
resistance, hypertension, hyperlipemia and the like. Hecwever,
to date, it has never been reported on a receptor of musclin
(or a protein identical thereto, osteocrin). ‘
patent document 1: WO2004/111234 (full text)
patent document 2: WO03/054005 (full text)
non-patent document 1: Nishizawa, H. et al., Journal of
Biological Chemistry, vol. 279 (No. 19), pp. 19391-1939%5
(2004)
non-patent document 2: Thomas, G. et al., Journal of
Biological Chemistry, wvol, 278 (No. 50), pp. 50563-50571
{2003)
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Problens to Be Sol ved by the Invention [0006)
Accordingly, it is an object of the present invention
to identify a receptor of musclin and el ucidate the
interactions 5 of nusclin and the receptor, and to
FfOVIde a screening system u3|n%%nusclin and the
selelrTtT troPeafohpehilt HikdBY Rt @yoni st of the

or, that is, a pharnaceutlcal candi dat e
conmpound that is effectlve as

pr ophyAcsordénoher apleits @ndpage%rofa.%P&?Seﬁs{hﬁlﬁ{‘ti“ ko
F.S%l@:t.ﬁrwae rek@ E‘MP%f esdQin BMpaesl v@eE &hé ILhEeractlons
Means oF Sol ving the Problens [0007] tem
pFemesntlimpast 6hs, TRy méng bf PrRrithoe prapening syste
[ ei,N4C eNah Agauantigot hat
B2 e O e o (il
@Ammcpnjmauqf (cBmP)recgmwtryﬁélae LENPG RIFFTATERM Cahd
d bi Ya9fa t he receptors
S%ééé(%ep H?St{l oélgqililglll-':&JVE ?\I%F?Z and NPR3 are
pmomylmmmwapeuam @mmopfqmailarh%@mnml%a% resistance,

ecificall so called Npr3,

8 § %R@E%E%E%Ef{ﬁg CNBE%%%% denot ed as
MNERB Of wwmvﬂmg therép@blﬂﬂﬁ y i nvol ved in ANP
cl ear,ance. The present inventors conducted further
ﬂﬂ@gé?lgatlons based on these findings, and develog ed
the presensrdsenentinuant$O06jaking neteres rigis facketha

pres i nvention_provides f ikabEOfine

PO BTN SHPPBOUT af b SOmaeTEl AT e,

quﬂgﬁugéﬁgctﬁgpﬁﬂa@e NP)sﬂamdkyn|aikh?lth%NPkwnh?%%% HBNE)

ﬁ%dﬂéigg g& " gcqéf taitrae kgg‘ﬁ? c% e g?'_ﬁg(f: ee§$}9i’merp)£heSEQ

here or a
%l@lrd%@&llﬁ? d’:ﬁ%ﬁﬁé&eagpnbrsieﬁﬁ:;ume@?m@qq; hfbdgpélds of NPRI,
erein the ce ec r t r 1
MRS s eRA gN%$354&q em%eci Spgt 9%’1%? thaltsmg?c in

Ctﬁ & spapercedlsy t(‘oal‘thk‘e| aaeep:tedﬂ sm?a«?od (ahepatalchade apr3,

mhereln the nmetabolismjs sel ected f t HOU
dimsﬁst NEB-8f MRirf ,I&Rasmflgm ga Fﬂ[eamo ag% lfigerﬁ% oy Rhich

35 WeRkBaiBt 6Dl IvH i3 ANP clearance. The present inventors
conducted further investigations based on these findings, and
developed the present invention.

[0008]
Accordingly, the present invention provides:

[1] a cell differentiation and/or metabelism regulator
comprising a protein comprising the same O substantially the
same amino acid sequence as the amino acid sequence sheown by
SEQ ID NO:2 or a partial peptide thereof or a salt thereof,
[2] the agent described in {1] abeove, wherein the cell is
selected from the group consisting of skeletal muscle cells,
fat cells, islet cells, bone cells, cartilage cells and
hepatocytes, and wherein the metabolism is selected frem the
group consisting of sugar metabolism, lipid metabolism and

protein metabolism,
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[3] the agent described in [1] above, which is for
prevention/treatnent of 1 or nore di seases sel ected
fromthe group consisting of obesity, diabetes,

i mpai red glucose tolerance, arteriosclerosis,

hypertensi on, netaholjc 5 ne/cartil.a LS es and

P DG perne. ARpribed in 47 rapEfes sigR dRSper
PESARA o g Uh&k ©Tof QOBRT nStaglmserseseiselacted tfram the
encodes a protein conpr,isingi t he sane ar.

FTWR AR hef SRAS ¥ Bl aRF P Te ATBREES S I ITSC
201 00 R, d aseaHensE stuis , byySER: ¢d3 NG, 2 met ahopie t i al
peptide 20 thereof, [5] the aggnt described in [4]
boRmccaiiidagendt peated 120 BYBEF LEREY-Fr om t he group
?QTSA stding @fr rakehel & i JRIsekgoeehétabolfiam cebhdates| et
cells, bone cells, cartilage cellé and hgpatocgﬁgEising
apTbwheine 1 PHELABE abbld SAts SBEPERT ¢t BT oM tha”
OhgUPardd B $ibagaht 1 SUOAT HEbake! afiho |lddiidd semhabed i smthe
an protein nmetabolism [6) the a epé descri b

t

d_in .
pjnabovis seduehcesshenn By SFENEPNP 1T &4t r?eﬁ’?rg%ai RFptide
g§e$£seases selected fromthe group consisting of
Obésity, diabetes, inpaired glucose 20 toler NCe.17 j
461 et hosadartosiescripper iendlodbover aff e the © S

ggggég@%tfgéﬁﬁiﬂgip§eﬁ S?fﬂ%%§¥ﬁﬂ%rbfP@H@fbtiIfhm&cle cells,

Sti'c agent ror ce fferentiatjon g
ganocanl s i sletandlde, npentholald sabRdF at3qg &lis an

0 I Si a nugcl ei [ AgERless asdllet@idn from the
%85%%P§Y{E%1H%ﬂggﬁggg?ﬁsﬂ%%pgﬁffglIy th% 25 saqgggnino

aicdps eqnehetei rap dfheugat metaial isequeéhbsd RGP nggs
ID NO,2 or rtial polynucleotide thereof, [8] the
&ﬁ@ﬁ?laegﬁYg% S'H [7] above, wherein the cell is

sl jeehedafenm dderrgbedpisohs] sthiavg ofhiRR| &% Ahuscl e

cells, .fat cells, .isle I I dd IfagR th
(RQQW?néﬁanéBxﬁ%B§¥8é§¢eé,8gﬁg§“%gg%%ﬁgshe§%%§§%olisn1 ¢

i srot®) eohedst ogndthebegioyp dimtsitsts, ndmppisedglucose
met abolism |ipid t abol.i.sm an in ld sm
(Kﬂqu%§cégeﬁftgﬁgﬁgﬁﬁgﬁsﬁﬁ'[9 p%ﬂg@%ﬁkﬁ%i@ﬁ€%§&$%r
A AHRSIS 118Fe ldDsedBye atlidshpses] erdayed from t he

g{ﬁggggég;;kéégg%eégqpég o%bggiiydif%éﬁgﬂfiﬁtibﬂpéﬁﬁd¥%alities

and/or metabolic abnormalities comprising a nucleic acid that
encodes a protein comprising the same or substantially the
same amino acid sequence as the amino acid sequence shown by
SEQ ID NO:2 or a partial polynucleotide thereof,

[8] the agent described in [7]1 above, wherein the cell is
selected from the group consisting of skeletal muscle cells,
fat cells, islet cells, bone cells, cartilage cells and
hepatocytes, and wherein the metabolism is selected from the
group consisting of sugar metabolism, lipid metabolism and
protein metabolism,

[9] the agent described in [7] above, which is for diagnosis

of 1 or more diseases selected from the group consisting of

35 obesity, diabetes, impaired glucose tolerance,

4



arteriosclerosis, hypertension, netabolic
bone/cartil age diseases and hyperlipema, [10] a
di agnostic agent for cell differentiation
abnornalities and/or netabolic abnornalities

conpri sing an anti body agaj nst o) rigi;09
B S AREC L Suin MMPFEEFIS Lty OehePa RSNy i eTee
3 del8edNkng 13;%&1&%&1@696 shown by SEQID NO:2 or a
partial pepti

th f 11
a[déHt aj 84 PNPRYLG ﬁ:%re%g] g%o@%ffvé?eé??:%%gﬁ%t£e’f %abno%malltles

§£Hd¥5&e9@&598&$$“%HH6%%@1§@H§$Sédﬂﬁkﬂﬁingkeheaﬂﬁlhuﬂgcbgalnst
I's, lo fat cells, islet cells,

5 caarpmqt&ge EEFPESIBY hepatIRGR & sgﬁagﬁﬂ‘é’fﬂw g same amino

Rl @b Adosahis 88! 8d eghihboRtidesedicditp eaasn by BEDFID NO:2
sugar netabolism |ipid netabolism.and %eln

et sb@ErsAp Ll poRTidee W@éﬁ?%%%c?lsﬁ’e‘d: iche T@ above,
W& ht 1.% %gg nfl 3989Ssiped 18 9lol Sovmr emérseﬂsese cell is
ecte

omthe group consisting of ob i b
dé lFettes] fmnpathgcg@qkﬁgsg.gpw%rﬂfe skeletal duscle cells,

a%éé”éé%%Q erQsLs, c@ﬂﬂ?r&%ﬂﬁ'tel§““éH¥ﬂﬂM§ e cells and

? bo ne/carti'l age di i seases and g peni a, E l g.f th
dtnépﬁae:rcs:mtleat,l end awkB i nmshgbBe %h@%leﬁ%nlét gplopte o the

rngl Sc}on 13048 t%Pog}Ig ﬁlle@§50§lﬁ‘50tﬁﬁ1dcﬁlgﬁéb§li@n and
% or su antia y e sane am no acid

Spﬂ@@ﬂﬂEH&$abbél&n]nO aci d sequence shown by SEQ ID
t e Haft ikheseadiagnosis
N o B ShaBembt Uigicalest, aiaah Liheseotioan

€SCrl ed I'n ab ove wherein the
1506flllém maiesdhseaedsfseﬁﬁQﬂad érempthﬁnEﬁQHﬂ rgnetsting of

skel et al S¢) s, bone
c8PERI T 5 Sséefﬁgélgég hepg?%cs?%é?aﬁgﬁg wher ei n

tBetéfié&nﬁdﬁﬁmlss hgpentenﬁﬁhnonmﬁhébo&ﬁ@nﬂ?ﬂﬁiﬁéFE%i?@F

of sugar g olis |d nmet aboli smand protein
n@iﬁ%%??%ﬁF‘ fo%?HP %@ent described in [13] above,

whigh &scdor difffevent i anidr eatdremt met allobsmpyegulator

di seases selected.fromthe, rou S f, th
200§@§prSlQﬂzﬂﬂﬂqg§1L FIEP rSQQ?%lééé?kfﬁlng e same

apteL|;B8Eh0F 0l 1 gfthﬁpsameréminn amadabehu@nce as the amino
bone/cartil age

i seases erl i pe
c @lchddFERRPRAR | GNP é{n % {50l s% ?egé?a é@pt%de

thereof or a salt thereof,
[14] the agent described in {13] above, wherein the cell is

25 selected from the group consisting of skeletal muscle cells,
fat cells, islet cells, bone cells, cartilage cells and
hepatocytes, and wherein the metabolism is selected from the
group consisting of sugar metabolism, lipid metabolism and
protein metabolism,

30 [15] the agent described in [13] above, which is for
prevention/treatment of 1 or more diseases selected from the
group consisting of obesity, diabetes, impaired glucose
tolerance, arteriosclerosis, hypertension, metabolic
bone/cartilage diseases and hyperlipemia,

35 [16] a cell differentiation and/or metabolism regulator

5



conprising a nucleic acid conprising a base sequence
conpl enentary to a nucleic acid that encodes a protein
conprising the same or substantially the sane am no
acid sequence as the am no acid sequence shown by SEQ
ID NO. 2, 0or a ortion thereof

th
FERLiE4AT| A 11 elghardd &ﬂ%%ﬁ%’{ 588?? ?‘gqu%%‘f act ed

P lchengheypPt & aNSisllieng atigkeiat ancadss! @ pﬁb’da,n
fat ‘cells, islet cells, bone ¢ ?i} artil age Cﬁb ahid
FRIPTHSSRE OB ) e32mey RF ﬁH@PEPﬂt% b SPE nﬁ“"f"s

s&d ffdned Eéoﬂhé hanikd HQWP s6quehes istpwaf bgUBBQ ID NO:2 or a
nmet abol i sm gld net abol i smand protein netabolism

S[EQﬂtMQQetﬁgéﬁP described in [16] above, which is for

Pf EMENHLOBGEHE LB 1fd 10N 18D Sl eanesesrl eics atkll is
fromthe (¢group consisting of obesity i abet

i apkaated §ravoskee 197U SORREETIRY (2 .Sd%eﬂﬁgﬁgsﬁngécle cells,

hfé’t?r ANY OQBIF?t@Qﬂé C poReNeLeas | Iéaa&qldgeeasESS 2t
yper I'pern a

a screening nmethod for a '%%f@% ch
tm@amwsusau@whemlﬂf &hentehePoh sthdfor S A the
10 J.ggép?tc%rr?é ?fﬁtlh %% ik B8oUSEMN lalgﬁlaohéltﬁbollsm and
c% ane or

npri sing O substantially the sanme am no
apr@tsﬁqmemebo&ssmhe am no acid sequence shown by SEQ

I i a tal e or akt

{ ReP B R RRSELIRER (S 6T ARSYe O RieBs | £oT

MbEéfmmtidniqmeatment @bdbﬁﬂsﬂwgetﬁésggﬁﬁg(ﬁelected frem the

subst ant i al the

aﬁFﬂ‘ép a%é%ls%&ﬂ’gng ovvn Hy ‘%E%gtgé sﬁﬁ?ﬁ %&ubbﬁe
15 p@bléﬁdtnq‘.ke,ptardertbecbafoms it Mpgapengm,e@fet,a@o ic

rovi ded i form of oduces the

gaﬁﬁegfﬁTiqt Fﬁ%ﬁe%egg%ﬁﬁéﬁ 9%% % abov: further

cQupyi i Memrngmatpmtmm s empstannag thatucxbiieiss gell

t hat _encodes the t

aﬁ#ﬁgeﬁﬁ?EF%ﬁﬁﬁfbﬁ8§98§ pet éﬁofﬂgﬁ E@pﬁi§£$¥ D& i2ane

amno ac sequence shown
byoRb@1 IR iy aappatéial comulipnngl thei Thme 1Rt eof

t od t t
cooribasntnts i 155 e ABlift 4%, SPUBELS 48 e oRREE acid

anjeRReAEL ds|SQmHRC ERNODNNDY2 SHQal PaNOial opeptigle thereof or

partial peptide thereof or a salt thereof, 6
a salt thereof,

[20] the method described in [19] above, wherein the protein
comprising the same or substantially the same amino acid

25 seguence as the amino acid sequence shown by SEQ ID NO:2 or
the partial peptide thereof or the salt thereof is provided in
the form of a cell that produces the same,
[21] the method described in [20] above, further comprising
using a protein comprising a nucleic acid that encodes the

30 same or substantially the same amino acid sequence as the
amino acid sequence shown by SEQ ID NO:2 or a partial
polynucleotide therecf, or an antibedy against a protein
comprising the same or substantially the same amino acid
sequence as the amino acid sequence shown by SEQ ID NO:2 or a

35 partial peptide therecof or a salt thereof,
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[22) the nethod described in [19] above, wherein the
cell is selected fromthe group consisting of

skel etal muscle cells, fat cells, islet cells, bone
cells, cartilage cells and hepatocytes, and wherein

bol lLected f the 5
HAs B PReh S oisafiieiiL i koDt hEPELFoNk Ydildis
év\fle’iiﬂéldl S’ﬁbm[%& qmmhedsﬂmroﬂae@kellatplg:}madam/e;ells,
ereint upst ce 0SsSses S .
B e Selthoranin HoRaccRbity GFtilgae gebts and
KhSaRREG 86 @ﬁaewhémm tthe geoaloionsiist sefjleofed from the

obesity, 10 di abetes, ai red Iuc se.tole c
SF P |C€§’€PéFb§‘Fs°f Fir FEhaPOht TverLipdf) petanolisn and

gggggfﬁaﬁgtggggighﬁeases and hyperllpen1a [24] a
screening nethod for, a subst?gge that alters t

S Hah PEPRER (eI R iar haE AR FHERELE shEe Gpubpsance

S AN @a&bﬁh?b@c@ﬁﬁl@ﬁa@@uﬁﬁt da@lﬁQﬁiﬁt@CenaS bhemore
am no acid_ sequence shown by SEQ % Oﬁﬁgtrtlal
)

He3RARS BRALEHEd oFrom the SIPH@r %%‘?Sl%‘ﬁw‘d‘g( P
QY ade At ':.ﬂ‘:baﬁ?f@&' quécﬁeé' @:%ﬁ.er@ﬁcél sltlertibeegetosis,

conprising using both, [25] the met hod descri bed in
W%I@JW@H:MGtéb%l%%é)%edFéFﬁllw OisEEPNG B he

?ﬂ%g péﬁigstantlally t he sane an1no acid sequence as
amno atid sequence shown by SEQ ID NO 2 or the

P24t i amlsquesniide mabhedffagr a ﬁébghwet:% H&edop ltgrs the

SR e bt R Qe R Lo 3B e er i n
sustaniptziley tRE smee&m:svcnracgﬁyé@@weﬁ/rﬂ%é@ﬁsa{ﬂhﬂo acid
gga%%ﬁﬁga. %% g&h ?ﬁéZ 27k QPtﬂ?ﬁQﬁﬂmﬁ%&CEh@ﬁ@bf or

OVE, substance exhi bits cel
di Bt etarmtdion aadd,( DI) metEicni o & cRRi e )pepgét:i,e o’ﬁhereof

éé th %§§%§gf§§ﬁ#£§¥£ u@%ﬁ% gggye wherein the

ron1 e gr oup conS|st|ng of
gkel etlaé matdeice desbk sbed fiat [@dill sbove} efhexails thgopgotein

| | I
EREPRL? S TS SRS CRF oR Pt TR e hé el caiR®) BLid

group COﬂSIStlng
ebqeuges aetiafolisip hipd dserpreaivel shovarky LIS NO:< or

gggsgg'r{-ﬂ;g Snd 35 Lgol the method descrihad i1y (28hided in
the form of a cell that produces the same,

[26] the method described in [25] above, wherein sugar uptake
in cells or glycogen synthesis in cells is used as an index,
[27] the method described in {24] above, wherein the substance
exhibits cell differentiation and/or metabolism regulatory
action,

[28] the method described in [27] above, wherein the cell is
selected from the group consisting of skeletal muscle cells,
fat cells, islet cells, bone cells, cartilage cells and
hepatocytes, and wherein the metabolism is selected from the
group consisting of sugar metabolism, lipid metabolism and
protein metaboclism, and

[29] the method described in [27] above, wherein the substance

7



possesses prophyl actic/therapeutic activity on 1 or
nore di seases selected fromthe group consisting of
obesity, diabetes, inpaired glucose tolerance,
arteriosclerosis, hypertension, netabolic

bone/ cartil age di seases. and 5 hy erli
|GG es SEP f BEPPIFL AT Of R BRERTH+ @§6§ causecﬁéggre

f&ﬂ%@ésggsséﬁeétédﬂﬁﬂ@hOEh@fgfauﬁﬂddms1byingl@g ob¥RR3 yand
musclin, it is possible to screen for

mmmeut Lenr B B d508C CERTRRATE S nar CPEL eI RRGRE 1

er@eﬁltﬂ}ﬂna%&éﬂﬁ%ﬁ”ﬁBhe%aﬁﬁ%@@eﬁlassms adret! Wit h
ormalities of cell differentiation or sugar/lipid

5/HﬂﬁﬁﬂQlﬁemhétaﬁﬁﬁlﬁhﬂ|1ﬁk§keletal muscl es and the |ike.
Eﬁf%eJMD@ fAL £Fdiing out the Invention 15 [0010]

musclin receptor protein used in the present
i fORR)i on is a protein conprising the sane or

subst anil aLLY xiRE AGMR1BRLNAS 3| bipituenos MSselia, by using
am no aci d sequence shown % Q1D NO 2. The protein

i SPRheanaf muselinceit drss POFSE éez’go SRLSeHr &PF c2 pept i de
zo(%&éﬁgégglﬁﬁgg@h%%négﬁétéjggﬁgoéﬂg tiatd isPedretbive in the

he recept or which is reﬁortedly
.py@madmm/;amacm@atarfceilswéﬁéf%ﬁ@mt?éﬁé‘u ufBer, "t he
muscl i n receptor t S8 ts BYeNi o firotein
coheeTT LR o Bl F L FRpb IR RAE SR s R en
bﬁeﬂatﬁtﬁbits@d rm sabheeal and%qd@rsl enddthe olrﬁli?a s [for

CQ‘FF Mcpgec qr C%Elr%gn S&lter{%%yt.[ﬁ§en{‘f6r\/e cells, glial

reas one marrow cells
15nqgggg1al cells, Langerhans cells, epldern1c cells,

th I | ] bl et LLs, ; ’
Sfr:)otﬁ HE&‘J:SC&EM ggc?&b r%?teé.ﬁ u?@%%ﬁé?ﬂggbréﬁéhﬁ

My aG¥heSon axk Qp%&beélnlﬁﬁmﬂnisyﬂglShgeS@ﬂe or substantially

macr ophages,. T cel.l B |
mise g%@%l@m“%%G¥P8;ﬁFF§&%ﬁ%%§ h|%u5ﬁ%%§:%é§3 §@%h€ﬁce shown

MpROGKHES)  NO /PEJakRE yeEytieds, isynoeiaf U |r§ceptors of the

raRarsEt Rl h AR Sk, SRR«

protein identical to the receptor NPR3, which is reportedly
involved in ANP clearance. Therefore, hereinunder, the musclin
receptor protein of the present invention is sometimes
referred to as “NPR3”.

25 [0011]
NPR3 may be a protein isolated and purified from cells

[for example, liver cells, splenocytes, nerve cells, glial
cells, P cells of pancreas, bone marrow cells, mesangial cells,
Langerhans’ cells, epidermic cells, epithelial cells, goblet

30 cells, endothelial cells, smooth muscle cells, fibroblasts,
fibrocytes, myocytes, adipocytes, immune cells (e.g.,
macrophages, T cells, B cells, natural killer cells, mast
cells, neutrophils, basophils, ecsinophils, monocytes),
megakaryocytes, synovial cells, chondrocytes, bone cells,

35 osteoblasts, osteoclasts, mammary gland cells, interstitial

8




cells, or corresponding precursor cells, stemcells,

cancer cells, and the like), or fromany tissues

where these cells are present [for exanple, brain,

brain regions (e.g., olfactory bulb, anygdaloid

nucl eus, basal ganglia, hippocanpus, 5, thal ,

aBidet hararpsresansiing PEBFEESOT |S|raSB%‘Po?1 Sa cancer

éé%i%be%thlhesfﬁﬁgﬁ Qr@rOHY$§¥”B£S§@eSSh§éﬁ@fthese cells
naa,

pancreas, Kkidney, l'iver 0 thyroid al | - bl adder,

m@menbw[fozacﬁwle@ gﬁamsmwlq 65610 s {(e.g.,

10

15

20

23

30

35

tdf% RI?ﬁﬂgnaEQQQ&gﬁgi&E%d%leus'abﬁ@al”@&ﬁﬁlﬂh& Hpokampus,

stl 00 essels, heart, io thynus, spl.een
tshzﬂrmmm bbiaetiyaris peerpherhl SIS, mes%%? ongata,
ar R, OB omhBh Nt r
ed? (?;lé'u%wés%%l%? hgijsﬁg%?lé)se Eol ssug IS‘WWT?:S
Bnb‘irmse livess uef)vr}ads,kéilhe'tralldrm@%l I@sdeg neLPRg 12 TFHOw
mal.s (f {3l SorgaRdi ts.g.,
ST R, SXRTP fung) FRNEro R Che iR orbal) (6, 5
l:ittgﬁ)alrrmtanel tdsreall klel)teaﬁdnehe blqack Ve?ﬁéiﬁr e

el S lEeh, COGLAAL NN DERA7 Sob ot bDSod

y synt i zed using a ceII-free
bregisdtat,i arssyst eovany, Placeohbi naFrRIYSoPERR. pi HtRiced

LORG (LRI, MIERPAERLLLD 8 ) cUpce!diipone

guence “encodi ng
@Dgy@eﬂewdlbedlaﬂmm@la:ladlchquehtbel qﬁ)@@@}naAﬁ. (for
substantlally t he, sane n1no hecattle,
&HAHDL S | HEEGn e ES 5 'bfagékgf , §ﬁ§2%1n%a ©

f6kdes Se@amcaob@ylm@naemnmmg@anﬁe@m treosdke hpprd the
referabl 25 about 80% or . nore re
Q@)%or 'Ii’f’@r SIORRY™ rE?aYta]l(::sl?l 2P1'9 %kllr}%er aH1 ggggﬁ%%g%é}opgmtem
%‘Br g p%gtéﬂ? (lj:ﬁﬁmcﬂ@mﬂﬁaﬂlhy S@Fimsézeﬁmumy asaglﬂﬁ)ffee
used herein ono
N Pt o S et £ Nonol 9. TERS. LI At aRaAL et «
%&%ng¥8£$§%§?ﬂﬂha%ﬁbﬁﬁtﬁﬁgChfﬁ%?h@ieSacndtHEanﬁ|thg|bgge
al gniment ere two am no aci ences a
gnge ﬁ@%¢ﬁ%ﬁﬂ|ﬁﬁeaF6%Y$Tqﬁﬁq5#E At ?%égéagi %ﬂ@ﬂce

ﬁﬁﬁ%gc field (preferably, the algorlthn1|s such

gap can be introduced into one,or_bot h
sequenEQSSﬁbwtﬂﬂﬁiaiéﬁlﬁBF Sag GHHER: 7 1d S%ﬁueqd% a5"Ene

am 112 é@%}&ea%heahngy agi sl maworag 35n samicarcid
yS|oc en1ca properties;” as exanp O%s amno acigds 9.,

sequence having a homology of about 7 br more, pre

about 80% or more, more preferably about 90% or more, and
particularly preferably about 95% or more, to the amino acid
sequence shown by SEQ ID NO:2. As used herein, “homology”
means the proportion (%) of the same and similar amino acid
residues to all overlapping amino acid residues in the optimal
alignment where two amino acid seguences are aligned uging a
mathematic algorithm known in the relevant technical field
{preferably, the algorithm is such that a gap can be
introduced into one or both of the sequences for the optimal
alignment). “A similar amino acid” means an amino acid having

similar physiochemical properties; as examples, amino acids

9



cl assified under the sane group, such as aromatic

am no acids (Phe, Trp, Tyr), aliphatic am no acids

(Ala, Leu, Ile, Val), polar amno acids (A n, Asn),

basi c anino acids (Lys, Arg, His) acidi c am no acids

( u, p), am no acids haV|n§ hydroxg gﬁoupI{ or ds
%Ss%ﬁﬁﬁdaﬁﬂﬁ%ra%ﬁ?kﬁqmﬁvﬁﬁau S?Hﬁq a5 gECmEhES PRIE], act
Al Bhe,Sefrp, TG r) Med DipHedn cdamiBot AdRRd. (AlSUbSélllI utiegn Val),
by such a S|n1Iar am no _acid |s expect ed t

d Ef?qg (ir
rier kHarfge nenaehes pHehiut fi58) of PRTHE AHIE 28178 1LYS, Ardr

qgﬁﬁﬁr%éhbM% AR AGidk Jehs! i Ash) OYmindpaeifis chaving a
exanpl es of 10 conservative am no acid substitution

5 almedm\mpnpt K€% ol BVint AngeBhIe ACisPavRg = small side

b nayari el , t&fh dd tm%h@ﬁuﬁed(see
for é&aﬁ%ﬁg & Q §&§ ﬁhﬁf’ %c?ence 247;  1306-131

(298 Ytutdminn bYa@‘P@Ih sﬁecﬁ}@'ﬁéérhé‘ﬁﬂl%g’-‘gﬁﬁe & FEBERT

SRl gyratiho ’
P I eholE 8] (T RISROL 0B OF grsthots e
Bcomwmmgyammmrmd cnibBsdtutiond Appghikfexamples of

10?%3 seﬁ%ﬁ&¥€§18ﬁ9§5 éé&?féﬂﬂ §W%Eg%§?gﬁgig%ﬁﬁgzln the relevant

f tbtiemiceg= @E)ld ﬂh@odwrmetdo indeeskons @iereshshob Yy
d 20 .
Eé9%5$g1no(ﬁ%g tﬁggqﬁgﬁgpﬁgfkgﬁ§e {ora2 %EEQHE@; byt

0 m described in Karlin
et3a6- 13?&0@39N&0L Acad Sci. USA, 90: 5873-5877

(1999) Lihs, 29T LLAMAS. 'DERIRRLaRerbi dohe bbBbARTuIated

and XBL Ver st on schul et al
15 Nushﬁgc:tmlmoaegy, calsul 8389 Mcgr(qlg@'ﬁ\)qu BLAST (National

orithmd scrlb d
BEARECE AT B PLpa P 07D) AR oy Py oot Mobgument
i se@r;@@rmm lumdbhetﬁépf@lhgfm@ canthel GGG @@w\wﬁa@crlo:
package the al r S, a
Denrod ] ived Cae L TS DR, Rpocscoms oo
| RERERRAL RS ethd hdmde odl:| & a&t agrizm atidrseprerzeg)jinclude, for
which is part of enc al i
2osGwenELe: Ptk A NOChaHl o i Ehes O POER T JegFibed 17
etg3hin oProc., Nalde. ﬁﬁﬂﬂ Iﬁﬁ‘zid 9BA,. 83a, 2904 -584585877
(1988) [the al gorithmis, incorporated ip t EAST
DraGai (Fve LA o o B AER RS TR Ao 2 XBLAST
?g:fy}‘éﬁnfs e A4 S 22 oysedlt pereferabhy. , 3dudbeic Ac:Lds Res.,

ntially th n
o a0e 5408 PR3 Yt elcf’?rrﬁhxanmdegcrafbed 0 Needleman

25 et al., J. Mol. Biol., 48: 444-453 (1970) [the algorithm is
incorporated in the GAP program in the GCG software package],
the algorithm described in Myers and Miller, CABIOS, 4: 11-17
(1988) [the algorithm is incorporated in the ALIGN program
(version 2.0}, which is part of the CGC sequence alignment

30 software package), the algorithm described in Pearson et al.,
Proc. Natl. Acad. Sci. USA, B5: 2444-2448 (1988) [the
algorithm is incorporated in the FASTA program in the GCG
software package) and the like, and they can also be used

preferably.
35 More preferably, substantially the same amino acid

10




sequence as the am no acid sequence shown by SEQ I D
NGO 2 is an amno acid sequence having an identity of
about 60% or nore, preferably about 70% or nore, nore
preferably about 80% or nore, and particularly

preferably abqout 90% or npre, to the s aninog, .aci in s

s EGGURRES SIDWH D PIIED PE .%ueqcsoféfwrf?%vaﬁ&&?’nb’o~2 is an
CQARAbSENO] Sehificitlel Abbyng hen SaiEntatiynNor aghhslit TOGUEBCRore,

as the am no acid_sequence shown b\é S QFI]%D}NQZ i S
DPEFEFERDYY Tt B Pe. Tar o ditEien PEBERFFE RS Bdeor
Olmot@ , SHRG ! S 1% ri Repsef@ralynapaat dIseqieneedSto the
the aforenentioned amno acid sequence shown by SEQ

5| BIORP2aC i S eFHATIGEg SEANRt Rt TEY |13’ fReZsanme quality of
ac[tdogbgy as a protein conprising the amno acid

sequence shown by SEQ ID NO. 2, or the_ like. 15 [0014% ,
As exanphespetteiihsoaprialrg suRsteniaaddyl thsy sFme amino acid

aGldpibh¥e abl @GN Gliinee aci AUSEhidNcePisRBIAGLRCIRY ity NO: 2 is
sigmal transmssion activity and the |ike can be
mpreifenadly ) Sk texsmpde) ya t ot eiamsogRat F159 theyfame or

10! %%I%.sﬂzgﬁtf‘g]{jyy'gﬂee%aﬁfe bRSnPT LRI RS cAERcEVas the
qualitative (e.g., physiologically or
plefiorenehbipred | apinceggiidaseauence SAGNNoPRPERQ (XD N9:2, and
pr.ef er abl r h VeIt rotein
e e R e A, PR SER Ay as 2
actdmpirtipibe elhbpii amirentacid segtensehahopa. §y, SERotR Np2s or
tQt abglig 2 times), but quantitative factors such as

g“? Xtent of these activities and the mol ecul ar
1sWwejopidy of the proteins may be different. A

nmeasur enent _of, an tivi [ - hi. ndi -
et A ka0 O ot e RSl 930 BASELOP of activivy,
perfoanedi. ssi ngusciet)hbdnkdhognageivisy, Bégnakappinsmigsion

nmeasur enent Qf an 30 activity lig -.hj ndi
atﬁqfi}ivﬁpyoﬁngi Y qufer SHE gs@%ﬁ@%}%’%ﬁj\ii ty%%dgqaﬁgy the
pesdray mRE 148y MOnaetiied khewact pertiss; ofochexprgiieins are

the measurenent can be perforned ccardi .

20 s@p it AtAZ e S ¥ r 68l g R%Pﬁ8gggf%?lfyagoc¥n%@?gmé‘g%ﬂgglmay)
and agonii1eht desestbestHed .owt nied odsenabhe s ugareFore, that
upt ake in cells/glycogen synt gesi s/ de.qrr.%dat i gn 5_&1 1
Ce¢¢%%v%ﬁﬂ$§rsu§ﬁ as ligand-binding activily and 8 a

transmission activity be equivalent to each other (e.g., about
0.5 to about 2 times), but quantitative factors such as the

25 extent of these activities and the molecular weights of the
proteins may be different.

A measurement of an activity such as ligand-binding
activity or signal transmission activity can be performed
using & method known per se; for example, a measurement of an

3¢ activity such as ligand-binding activity or signal
transmission activity can be performed using a method known
per se; for example, the measurement can be performed
according te methods used in the screening methods for
agonists and antagonists described below, methods with sugar

35 uptake in cells/glycogen synthesis/degradation in cells, sugar
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rel ease fromcells, fat uptake in cells, fat rel ease
from cells, fat degradation in cells, fat synthesis
in cells, proteinous/non-proteinous hornone secretion
regul ati on, proteinous/non-proteinous hornone action

regul ation, appetlte s regul ation, r, acti vit
redgapat FEM Gamgedarny B%EP Wit LS 'cg‘h sieqge’ £rom

d%@@%hafhgfﬁééﬂéaéﬁiohn1B|éé&hslﬂﬂytleyﬂehé31s in cells,
differentiation/proliferation, osteo

R;Oftﬁéfleﬁﬁ(%@Wmﬂ%@ém’f*ér%??Eﬁf‘eoFeFﬁsgﬁPﬂer%%“laatmﬁdex
ﬁyyéeﬁﬂgusyﬁ&ﬁLpr%diQ@ﬁg]h5¥ﬁ6ﬁ§Eﬂttﬂbntbegﬁﬁﬁﬁhdﬁ tappetite
present invention also include proteéns Co&ﬁ{l d&g eight
x(eg)alaﬁlam Heo e A LAY dENcEeRHAA TGN 0 fB2BFCTE SorgtIntr
Ha: g;er ggrd§ac§cﬂ{£xf1§e%bll)ig§§9 Uin Jb1lcdd] ORusci®res11l

y about still nore preferably 15
dmﬁﬂgmahtéitt@ﬁéBrQ%ﬁfﬁéaﬁéPﬁs)O%RQQQ¥9§ from the ami no

c?fff%reﬁ“ﬁ% @M%e%t%@ 4D ¥R 2,1 Ke2hsan aldux aand the
aV| g o

Sequénce ne or two or nore am no acids
Yipreef erably about 1 to 100, nore preferably about 1

éh}gq and still nore preferably about 1 to 10,
L 1tlcularly preferably several (1 to 5) am np 20

aC| ds Exadgidst of tte aFRdooick e SpRaTte 18RBRRIIR BEG

2 3).an eghents avingdse @erﬂfe tharing
#ﬁ%ﬁ pﬁﬁ% lnsé%ﬁ@ £¥%§ fgggb? about 1lto 5 q
@Ili@fcej‘ alvloy ozbnaote lantinal Geidan (ﬂpsﬁmrahi‘ﬂr 8PpREf %r%‘bl ];ep '

sever al 5 S n e ara

S8 it Al I Shng serimgs rererem
Q@-#é:lraﬂ.eq(uem@eshaamngo cm:ad@r) tiwbeb?d @éﬂﬁenéma’&?d%cm
§ &g%%?ab §%Qt100§% g Dgﬁfﬁﬁﬁwl)éc%oyéqdert&b

preferabl Sever al 5
A&t g oﬁﬁJQ&ttwuteﬂ mmidwamﬂheraanﬂno Eﬁﬁﬁﬁ?abﬁytﬁ%0ut % to

3%23\1%% %:ﬁe&% Hig Wri Ry, §§Q 5191'3.}%0211 NorkSpréferably

|S|ng bac I nation
theneof ,.tand,t b@rthkﬁlamerpm‘feaabhw M@@ed&eﬁ@eS samino

inserted, deleted or . subst, e d OYB. NO: 2,

BREApboFIh (&1 ChRG-PHEbrATiSh S GBI BF: By oY Son
%?Séhté’rﬁirw écﬁdngbqﬁelﬁ)dz@Qtaﬁngl oniet atl’wp oo Mog g amARO

gcidgr?éﬁégéfgﬁﬂf”éﬂoii %re rgbalﬁg¥% eﬂéygigb égout 1 to 10,

and still more preferably several (1 to 5) amino acids)

inserted in the amino acid sequence shown by SEQ ID NO:2, (4}
an amino acid sequence having one or two or more amino acids
(preferably about 1 to 50, more preferably about 1 to 10, and
still more preferably several (1 to 3) amino acids)
substituted with other amino acids in the amino acid sequence
shown by SEQ ID NO:2, or (5) an amino acid seguence comprising
a combination thereof, and the like.

When an amino acid sequence is inserted, deleted or
substituted as described above, the pesition of the insertion,
deletion or substitution is not subject to limitation, as long
as the protein activities are retained.

[0016]
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- The NPR3 of the present invention is preferably the
human NPR3 protein (GenBank accessi on nunber:
NP_000899), which has the am no acid sequence shown
by SEQ ID NO 2, or a honologue thereof in anot her
manmal éfor exanple rat, nouse and bovjne

honol ogtiee Wik Sifetba RFeTYHBARWSRLAGE Ja%c%fs%ﬁe&ﬁbly the human

n%@ﬁgrﬁro%@ﬂ}37@§¥$BaNEO§885%bfﬂﬂjnNREZ§55ﬁP FOERE0L, i waliyh has
(having an identify of about 910/¥ about _90% or

934 eBiRGMENPRIVCIFESHRIM W PR TREE1 iYe) *R3Hb10gue

[Qgézgoflghléhéﬂﬁ%rpﬁﬁﬁﬁﬁi §f5¥”éﬂdﬁ@hé9nraﬁv(ﬁdﬁd@saﬁﬁdbovine
petl es are denoted with the N-term nus am no

5t @mﬁggyeaegwmmeésath%enﬁﬁh WBRETafgCE RO pumbers
Gy bR, BY8, (ﬁ§”d§%?g4 EEBHN@LW363$? tE%sbéSfﬂvef?“%haWﬁng an

accordance” w th conmon Wang descri bi ng pepti des.
TheleNRREY0b £ t dleoysr &3&nt abawen?Goer |ah‘é’PE|d?1°’1% & HoTePnNER3,

1 kS t n d sequence shown by SEQ I D
R%E%%ge%géfﬁ)av%%aﬁﬁeo lgézzar boxyl group (- CO)(/J\I) a
cqguoadyl ate (-COO-), an amde (-CONH2) or an ester

COOR
10( o he) é[st Eﬁe e%l%e%(eg’rtm p%!élf{‘%%n%ﬁg'd%sgs gkr?rfjcﬁ:%épt&des are

exampited asthethny N~ t@rhtyhpsn(mxjpwterm@npgbpqiwlbad as the
I d the |i I f
gﬁ%.{ 98? eré% t%%er@gﬁoh?@éf@d% EﬂFf‘Es écl% t{lze right

araﬂd,grmua&corcﬁanic:e»ar‘th &hephemmen @mgz§hdﬁy¢er meptides.
[ n 1-2 al f ar,
e REdctR e (VEHPEon; HnctbRTRyCa PRIV

153- EsipiBi hgClhe- ahieyd agridupequende ﬁxcam pg SEQ ID NO: 2, may
napht hyl met yI [ vaI yl oxymne ro ,

i have Ao tI;Fé’¥1 isen?l%l n\%g%ta Fggg#ol%@% (-CO0°), an
Caé.rﬁ)ﬂi@/ (- C@NQH)D droranc aébexytm(K)R)atatatpesq:ttmnmqqseﬁ:hereof
than the C-terni nus, the carbox r.Qu
ani dat edsousedt BpF g K z}ﬁ‘d%ﬁcﬁéﬁt J'?o e%ﬁcgﬁél?fl?d by Ci-e

Ingikggpd;ifdﬁpfs ef@fsoéﬂripl@‘ tkemptegentet3F L, nueprdpL ,

exanpl es of the ester hi s_cas

2abbsen TR BEAuBER AR ﬁgk& t &P B °%z‘}r1fg’g groups, for
megLianed. oRUGbBRE YD) eoydlimelpR3ant the Driesels-12 aryl groups,
i nvention al'so I ncludes those wherein the an1n§ qQroup o ailkyl
of £oheexaniple, achanyt esSFRAPIEOYELNBRR ERE njiifs pPgenyl—t1-z 8Ly

pfg%&&%sed it Rx3mBl et et?éri%g.,glioﬂdﬁetﬁﬁl (drat tem,amnke, cvf 18
oD oo as a-naphtiyi ol a1 B BpS "sudk as o
aralkyl groups such as g-naphthyl-Ci;-alkyl group
25 naphthylmethyl; pivaloyloxymethyl groups; and the like.

When the NPR3 of the present invention has a carboxyl
group {(or carboxylate)} at a position other than the C-terminus,
the carboxyl group may be amidated or esterified, and such
proteins are also included in the protein of the present

3 invention. As examples of the ester used in this case, the
above-described esters at the C-terminus can be mentioned.

Furthermore, the NPR3 of the present invention also
inciudes those wherein the amino group of the amino acid
residue at the N-terminus is protected with a protecting group

35 (for example, Ci-¢ acyl groups such as Ci-e alkanoyl groups such

13
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as fornyl group and acetyl group); those wherein the
glutanyl group at the N-term nus, which can be

produced upon cleavage in vivo, is pyroglutam nated,
those wherein a substituent (for exanple, -OH -SH,

am no group, imdazole grou Lndpl e graoup, .

§8aFP HI¥H DB PTEEYY [9EOFPY s
gbiip a®GiHk NFtERRIA®BS coxieh S:a]Elr ot ep:tcs:ﬁ?on'dt hpan cleavage
appropriate protecting grou or_exanpl e, :
4Polip¥EO s Lich PYE© ivéamﬁ%%y&héﬁsuz Sk aaé%?ﬁﬁg‘l‘t (for
exaMpl and-gicet- v, grRURe grshp, hemibiake)e genipygdnddle group,

proteins such as what are called 10 gl ycqpr.otein ;
0P RS G MRS BB UETnSForhe SHF (HEFH g, an amine

(09481n Amarididlculept s dsrfediREB wl bRT & neddrepriate.
sonetines sinply abbreviated as "th gartlal pepti d
Srotpet Pre<Eiaun (FenRt prirgle rnﬁy—sbécéﬂewy TEHtS §&° aefn%-s

h@%ﬁ@g}(egld&ﬁﬁ%f isoedl RarEbahyagroapl anacaceisdnuenag, oand the
, and having substantially the sane u%hjay of
ddtkevi t gomingated FrONPRIS UCN S&dVREF ef 1T S25-¢

@g@%@a{é%é Y1505 302 AU A s BbuBat ENétet'c hamd! hRe like.

nmeani ng as descri bed above. A neasurenent of
"loons8jantially the same quality of activity" can be

per for L. th 8 ﬁ%?ﬂ“EheééihE@@er sometimes simply
Specifggg?%gfg%jﬁﬁgggg o? the agrtial geptide of the

he . .
pidment at adent i ‘Urhe pektdal opRPHER 0§ ENPpaRTFIRRRiYsntion”)
aci d, sequen further. _co | SRS -Res8di BEd | pried 1ead alfino
a1 &enaﬁggpg@%i&rgushg%{lﬁ&agp% EI%’?dg;}%ndezi’nd a regi an.

iqvsel weduince hef JiRR%al a8 hawiRd EUHSEANEREH Y ShDH P e

| nteractLan, L LIe A AQ: a6k ypeRduRRCEs ShamEdan, SEQ

| B i‘al"peptidé of the present invention
isgurytehesably theemnedeubditnehtadtdydtybondd thy same

pr ef er abl 100 gar I an Yo t@htiall
TR 48 dEPEEEe SR TE 01" QLA at hor pard Y
peRs i fig® GUERLLSI o actpanitivdl camibr perdcamsdqinde game
NPR3, but not _having substantially the sane quality
oranRey A PFRL - NPR3, for exanpl e, one having a parti al

am no agj<digeauenge eomliesi n§ the agimrialnpeplbdei¢f the

:gggégkéﬂgxﬁeg aggn?héiﬁggiJﬁb RUL1 09t GPRILS! BRliAo acid
sequence further comprising a region involved in the binding
of musclin as a ligand and a region involved in the signal
transduction mediated by the interaction, in the amino acid’
sequence shown by SEQ ID NO:2.

The partial peptide of the present invention is
preferably a peptide having at least 50 or more, preferably
100 or more, and more preferably 200 or more amino acids.
[0019] _

On the other hand, peptides comprising a partial amino

acid sequence of NPR3, but not having substantially the same

quality of activity as NPR3, for example, one having a partial

amino acid seguence comprising a region involved in the

35 binding of a musclin, but not comprising a region involved in
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t he signal transduction nediated by the interaction,
in the amno acid sequence shown by SEQ I D NO 2, and
the like, are not included in "the partial peptide of

t he present invention” However, because these
pepti des_are capabl e of bl ockjn nal
fhenmdanel | BRADRAICH o) BeRIHES )P%b h hﬁt%a‘%ﬁ} | g7 the

dnl18¥% gafqbsediaaidd swben }bjﬂesm qrmamot. Bans:ddjcttheorllatet.l ane
I's to be suppressed. [0020] 'ﬁ artial epg,1 fftlon”
roft tiRelpAedent *%%rﬁ%%aﬂfa?e?‘el BvR 2 ar box ‘

ﬁHﬂ%%@Fé Sggkﬂsefkﬁé%%bﬁéﬁkﬁﬁéb(aﬂajaababaé ofﬂblhtklng 81gnal
or an ester (-COOR) at the C—tern1f th an
isordabE i onca gisien répeNRR3 FPY Pinrld ngs tRMpgclin, they ©

%:;é%lf'uﬁ' §leRVehd & R%é\%@ + BXREAN RS oS abbese Terdd aed
W th respect to . Wien the partial peptide of the
$HHSEﬁBeﬁnvent|on has a carboxyl group 15 (or

ftﬁfzq)qul ate) at a position other than the CGterm nus
carboxyl group may be am dated or esterjfi eclt
such pasbi athe pepttiidds Papeide of ith@ RI&asTh theen ioh may
@art'aa}{y REPL| Qgrﬁéxﬁhgro%e%%@oﬂ)nv%nfcla%oximaﬁ@I&coo ), an
35 he“ester 1 s “ex the same exa es £
@si deh oS€ONERpY mxe@nv\msher ebPERIRt étt RBe e‘%T*é?le’O‘SaF ereo

rmnus t 138 cReBl i €ife of
é?]euspﬁ'dtez‘&’f?ll hvenjgrl5 o%eer réIg[i:Ee %%Zeﬁ%é%éggc%bed NF?E{n??h
ex&mplienclasdenobaasentitrarcsi witheresprdio ter JER3 of Wheg the
amnoaC|drS|d t L t PLOLSEh&E 1
Pt FRBECR) i BP0 CHs e Ve S R gl dran e o ooy
25r f@eﬁﬁkﬁﬁi@lateb hetl\htwsnmas pthey ridwrutthe kafegninus, the
those wherein a_ substit h 1
SATPRF B I GFOR PRY Re) 30 a%%‘ﬁl ggp%%?ee%f e%dc ahB Qlflcl@rbartla
BEPE P4 alre l&ll@beehd:n@}:iegi om;ptheopqm’g:a’:tbdaemggﬁ ggsthe

such as what are c | ycopep g
SRAP ST UTRPTARBr otk WA PSS! RS 3 ro0sip A yjfied bY
skt s Qe NRRAksaapathosd mpeptibdedt higrleofespect to the ester

phyS|oIog|caIIy acceptable salts with acids or bases
e&nthe CTRHHIENEd, with preference given to

physi gl i &ald e, a%ﬁ@ppé&&jhl geipt 1dddutt themlpresent invention,
ag|k§ngL§§ o;r]:cégsgg-ctﬁgsg?:llt %g L@%ﬁl{geﬁl%alat&ﬁax\nué% d os?-JIO %ﬁ@?é?ﬂ the
amino group of the amino acid ‘residue at the N -terminus is
protected with a protecting group, those wherein the glutamine
residue at the N-terminus is pyroglutaminated; those wherein a
substituent on the side chain of an amino acid in the molecule
is protected with an appropriate protecting group, conjugated
peptides such as what are called glycopeptides having sugar
chains bound thereto, and the like.

[0021]

As the salt of NPR3 or a partial peptide thereof,

physiologically acceptable salts with acids or bases can be
mentioned, with preference given to physiologically acceptable

acid adduct salts. Examples of such salts include salts with

inorganic acids {for example, hydrochloric acid, phosphoric
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acid, hydrobromc acid, sulfuric acid), salts with
organic acids (for exanple, acetic acid, fornic acid,
propionic acid, fumaric acid, naleic acid, succinic
acid, tartaric acid, citric acid, malic acid, oxalic
acid, benzoic acid, 5 methanesul fonic acid, . .
ke MYSTPPERANES A3 @), s¥hduFhe *?Wg.r Sﬁggizﬁlﬂbﬁg&mac
84 ds t(ff%freekaﬁ%ioe,b%d@t%uaaﬂdf r gl lagigy prépurds akbid,
mammal s descr i [

2 ed above by a pethod 0 [gro%%n id
pumaricacidn RAbWE F6 dse SUBHLRTE | 3% dry FARPRE B2 H O
?ﬂfié Q diler ?ii@fae[bibﬁ RxaDaEesehy, hesRessi athg, a

s of a

I ssue or cel ' manmal , renpving the c&l{hdgpﬁ!s

hythanespdedicentidf G{?é’tﬁe@ﬁ?w-ﬁ‘é%‘fi?q%& ng2PHete SLxe-
ﬁ@%ﬂgat ant at high speed to precipitate the cell
rane-containing fraction (if necessary, the cegl

Fig ox

menbr HERY oace BALE sHhRREo sanbhe dRIRHCF g EET ofit

fon't0 a romat ogr aphy such as reverse phas
phr bt agicap yowi oper esechaBpectfiraidiogNRBAyOT o Salt
finity chro 1zihd& Hid@d3lor28ells of a
°% caanpgfe{rgglgg%g%@yb&/eq{%g?gg%Zoré(a salt thereof .
hhenel nafdrervingnehe nesl Yelrbriisabyylewt®aesy cpgtaitugation,

"NPR3, _speci es") _can P c rBgipPr@e th
cRBnRL FACH TS T SBRFRHeths StphIg stear iy piasiborate the
pepl i demsyaridresinsatmyng f braahiampl(df pecegfRpryesthp cell

sol id phase synthesis _angd | quj ; is. The
H@E‘PF@%“ p’?]b"’l%y “can Bléghgnb%i ug) dgﬁ”’f} ggg d%a{sgi‘l%a ,
RahtraFugdepii damdothani hieaciaisl shhfeeting dhs frackign to @

NPR3 speci es and .the renaini ri I_;p{@,en-gﬁe
FrEamatoRERPY FATeEfi AV 4T p,a%%e%gﬁ% téﬂéa1 T '
Rh 65 E NEh S5t g ra@h @ nele nsei iirdit yamtlr phateaAdRiy - g PBE phe
renoval can be achieved by methods known per se, for
di®pl e, the nmethods described in (1) to (5) bel ow.
(thozlgl] Bodanszky and M A. Ondetti: Peptide Synthesis,

I'ntersci ence Publishers, New, Yark (196 5:41%) th f
Schr 0oe#8R3afE 2 (RAFES2LTREP PL &dieer(e %ag%emg’cs%rztess,erﬁlgw

]{%ereinafter sometimes generically referred to as “NEPR3

species”) can also be produced according to a known method of

peptide synthesis.
The method of peptide synthesis may, for example, be any

of solid phase synthesis and liguid phase synthesis. The
desired protein can be produced by condensing a partial
peptide or aminc acids that can constitute an NPR3 species and
the remaining portion, and, when the product has a protecting
group, removing the protecting group.

Condensation and protecting group removal can be
achieved by methods known per se, for example, the methods

described in (1) to (5) below.
(1) M. Bodanszky and M.A. ondetti: Peptide Synthesis,

Interscience Publishers, New York (1966)

35 (2) Schroeder and Luebke: The Peptide, Academic Press, New
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York (1965) (3) Nobuo Izumya et al.: Peptide

Gosei -no-Kiso to Ji kken (Basics and experinents of
pepti de synthesis), Maruzen Co. (1975) 5 (4) Haruak
Yaj i ma and Shunpei Sakaki bara: Sei kagaku Ji kken Koza
(Bi ochemi cal Experinment) 1, Tanpakushitsu no Kagaku
(i Si38plof Proteins) IV, 205 (1977) (5) Haruaki

Y3 MR szﬁKg a | akaihi:n pept Kaé hed sai (nd-seqaeto t di kken
Devel opnment of Pharnmaceutical s

Vol .. .14, Peptid
Sﬁﬁ?ﬂé‘sﬁ @nd ePRF IR Oéhgfe@ﬁlf*%o%m“‘ﬁ?ésgr o‘?%‘f‘%ze“ co.
(pf@fgde) thus obtained can be purified and isolated
usi ng a known nethod of purific

I Her
S xbprased TRoLRe Ml SRR R EBETHE oy Bgaku Jikken
eféBEé‘C %he&&cghsﬁkﬂ:élaﬁrﬁe@ﬁ 1] T'ﬂﬁ\pﬂhfﬂﬁ&fsﬂghaphygaku

qU|d c romat ogr aphy, recrystal i zation,
c®ﬁh¢rm'a‘-’eﬁrnrh§ft Rapeeinahd Whe0Bi k&9¢5h be menti oned.

V\Zgg %ﬁdﬁﬁg Ot‘_r’%l mk PER I ARk LPRLAKIR N Dyo tHd hakeve{A sequel to

des |sthefree orm thefreefor

bBevabowmtemfe@hanﬂécﬁlhtJémiﬁdprVaie % PR igeﬂhﬁﬂﬁnESls'
Jmthod based thereon; conversely, when the

nﬁ t hod_or
10 8F8|n?pept| e) is obtained in the formof a salt,
th[eosalt can be converted into the free formor

anot her_sal t t 0 Qﬁs deified 3
ot et i s 1RG0 AP ot oD e B Nt R i o an

yntheS|ze an NPR3 speci es,
ondbmatydamﬁtmj @ &hbyn nmethidisife PREEE ARG pr geEen as

synt he WA f sechedtesxitgaction,
cﬁﬁ&?Biﬁ?H&? n%ﬁ“g%ydro ne?ﬁ%%%§P25|n
15 bm@hydnatmn ,ne:crlemnn phammmdmyr r dbpnid phypmatography,

benzyl ox nz al coho | beanzydnvlk@ncag be
r &§RYSt g’ﬁf& %1'531 H'L)a?g%/%‘et %%EBXH‘W phenyl
aGRirarudedet hyl reS|n polyacrylan1de resin,

4-(2', 4" -di met hox henyl dr oxy NGRY FRYed
4- (2", AW0ER Nk pﬁﬁ%%&e(y;ﬁtgg%{% %henoxa;/
r G‘cﬁéébr%édt ﬁi@tl'ubckelscMEbfr%nfmme¢h€U§rﬁg Borm @ e

s SSihs, amino, aclds NAviNg,ge A0 1Y WRio# el ok
method based thereon; conversely, when the protein (peptide)
is obtained ih the form of a salt, the salt can be converted
into the free form or another salt by a known method or a
method based thereon.

25 [0025]
To synthesize an NPR3 species, ordinary commercially

available resins for protein synthesis may be used. As
examples of such resins, chloromethyl resin, hydroxymethyl
resin, benzhydrylamine resin, aminomethyl resin, 4-

30 benzyloxybenzyl alcohol resin, 4-methylbenzhydrylamine resin,
PAM resin, 4—hydroxymethylmethylphehyl acetamidomethyl resin,
polyacrylamide resin, 4-(2',4" -dimethoxyphenyli~
hydroxymethyl)phenoxy resin, 4-(2’,4'-dimethoxyphenyl-~Fmoc—
aminoethyl)phenoxy resin and the like can be mentioned. Using

35 such a resins, amino acids having a-amino groups and side-
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chain functional groups protected as appropriate are
condensed on the resin in accordance with the

sequence of the desired protein (peptide) according

to various nethods of condensation nethods known per

se. At the end of the reaction, the protein 5 and g d
chake fyrctehasiadedrPrBM RHRE 95 €N 2 8NP HP R AR R0 AL® condense

oRr phecti g, 4rOoURscRESnEE NRMed thk Wb @eea PEy chkhaas i pedl
I ntranol ecul ar di sul fide bond-form ng reactiaqgn

pperébn ntrprtided APgATYLRA IR S@T3oRE ToPAE gitv EL’PH%"‘S&“"“
’"%Sﬁééf d‘f_‘%m ﬁﬂ &peﬂidi 48k Qhaadr affidlardaienenf - tid protein
or tne agove e

scri bed condensati gn of
apdothet btkamuso exatbed, LxQit ithes Ta8tnvaRq dihe FAGLRES
0 t [ ngﬁﬁgeaﬁe
pé"%%ﬁE ﬁgcé}% ig%éd§e tv%%fkéﬁ"n{'&i?g?g%%?ympdes i ncl_ude
i1PEEambl dbu Tt stipudfytieaporuttifiordeg Keastion is performed in

A g‘%éhlﬁo?ﬁ’% AR AL B! R k5" Bedi k&t dsrctrdnt he

SRR ese reagents, protected
@spradari ds,aralammigle wheheaf racem zation inhibitor (for
exan&le HOBt, HOOBt), may be added directly to the

263, or may be added to the resin after being
previ gysl yh@cauonm-@ascmba@ dandensitaosyafreriqtecigd amino

d anhydrid - m
ég;d@éﬁ§§¥b§éﬁf%9Fﬁﬁ?§lggtF%% |oﬁi{§g§ P%EEQ{ sh1@%8lis may

ot ect ed "am no
Weided, Owlﬁﬁnﬂﬁéﬁﬁﬁen@e gthnttmaqathdlcahd%% sdseétéd

SRR AT, APLYSS KPS, oo 6

exanpl e
@@H ngsdﬁu@fhﬂ:‘aﬂnkdprdpyrmd'layﬂl:fammnrﬁaeand the like. For

di met hyl acet am de, and et roal jgo
¢@ﬂ¥ﬁﬁ§%&Fe61E9dYQﬁﬁﬂ'ﬁ@ﬁgegﬁﬁh B ?§§4§% éne thé ﬂicﬁﬁ' along
chleeeh9rat 1 &b cohals teuchias dxdnfdlesr a@Bharw:poat), may
sul f oxi des such as di net hyl sul f oxi de; a
pyradiase S138 B R LR TORE R GR ATy Rog Sad6d SH¥hdiFesin
Lt & Ahydref F‘&é@mx’i‘éif idasvayel as tlaaceﬁaxm bfi hesymeetric
propi onitri esters such as_net acetate and

achy|andustrade; HOBF optiefre OFi KPUPEs %ﬁeﬁlwese sol vent s,

igg ihe | i ke can be used. Reaction tenperature i's
ed as appropriate fromth

r e kno 0
usef ul Sdlorensouepfd 8% W%@I%VFEgﬁ? éaroé: \Mil_ea alpﬁlo acids
nor mal | v, S&liect G+ AStAPRFAN @kR bdBselected as approprlate

from among solvents known to be usable for protein
condensation reactions. For example, acid amides such as N,N-
dimethylformamide, N, N-dimethylacetamide, and N-
methylpyrrelidone; halogenated hydrocarbons such as methylene
chloride and chloroform; alcohols such as trifluorcethanol;
sulfoxides such as dimethylsulfoxide; amines such as pyridine;
ethers such as dicxane and tetrahydrofuran; nitriles such as
acetonitrile and propionitrile; esters such as methyl acetate
and ethyl acetate; appropriate mixtures of these solvents, and
the like can be used. Reaction temperature is selected as
appropriate from the range known to be useful for protein

binding reactions, and is normally selected as appropriate
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fromthe range of about -20C to 50C. The activated
amno acid derivative is normally used in an excess
of 1.5to 4 times. If a test using the ninhydrin
reaction reveals insufficient condensation, the

condensation can be conpleted 5 by repeati n_%the _
fromdehs atdnge cdaebpuh WM Kokie 8pIG-t t Thy affivatgd amino

a2 At %Li;&hﬁmﬁqﬁﬁnokﬁaiﬁﬁlﬁﬂﬁﬂQQSahi@ﬂcé§s)dﬁ 1.5 to 4
insurficient even after repeat.i ng the reaction

timesact i aavens BELRS i DIBBYIELR ¥R R FRVERERI
i?ﬁg%@ﬂ:g@n@rc&fb%trﬁélait%&azﬂ%@-c&r@@ﬁglati&@ &rotRrcicoapleted
and protectin roups for the functional rouns t hat £f
byhoebdahbty i Hveolopadenea F eeR (T BHF tdPnt Hétg?%‘?tfipﬁrg‘ ting o

HaL %Frb@!eétu?gfldliolt’]uggg of f e RhekRSAt ¥h dlOYRSE, insufficient

actrvatron o functional groups involved in the
avenchifoRy pemkdthed the reatiwlssmEereEedsaBYt Gt st &30
fd Qm.auen W, L SriioWr Heans: ifdmles of
ﬁ%gcﬁgg{?%g?#%ﬂ}r %uc%gg o?’rﬂt1 e am no grou%s of the
mopsli ng materials include Z, Boc, tertiary

tyl bonyl_ | !
o ho Ry SERaLF SR pRASPEClpd HEROPL, crle functional

S Yhaxyshashihylot 20vbive| tee cweetiPn pht Wi cjRarting
fornyl, 2-nitrophenylsul phe ' . rivati £
e PonBE b O bt s e FPRES 2 LA ©
SO Wureanohel pyosest dthviol vefloin esdmeactapry| and the like
esterificatio for_exanpl rifi ' j

Famar o LG ARGNEY B Sy BRFEea BT TR Anoun phqust or
iyl eyl , butyl, 25 tertiary butyl, cyclopentyl,

cycl ohexyl , cycloheptyl, l.o daaend Vdo f
ar al kﬂ"f@%’@@?i PFC’QP?#%?&?:X%%@X@%%%S, erng}l@ Guoups o
£5d efi {103l ARtediAld riohanzyl Zesker) fiedtiagt,

4- met hoxybenzyl _ester.ification

BeneylPHRTPORY Y bLIGHNOSSEEP T Lt on) - phenacy
FRLRCHbaR0n, Ao borwy ichepsacheny adyurassianiony
nyafhlch%%qwlgnah’éh%f?ﬁ*%e?/fd"ifﬁ‘é’hhy%?%&%ﬁ"tpg{retéﬁ%sg%l’henyl'
SpLa AL AR BBy e o0 R e
sui t abhecdoRMi reYp eFIR iREAEY rtfef:ﬁ%(??ﬂ)}é' I%?\/\BFQCE&B r alkyl
BERUEHL o b 2c3CeRinln o aaieigaoien ity QLoaps
branched or cyclic alﬁ&l such as methyl, etbyl, propyl, butyl,
tertiary butyl, cyclopentyl, cyclohexyl, cycloheptyl,
¢cyclooctyl, or 2-adamantyl), aralkyl esterification (for
example, benzyl esterification, 4-nitrobenzyl esterification,
4-methoxybenzyl esterification, 4-chlorobenzyl esterification,
benzhydryl esterification), phenacyl esterification,
benzyloxycarbonyl hydrazidation, tertiary butoxycarbonyl
hydrazidation, trityl hydrazidation and the like.

The hydroxyl group of serine can be protected by, for
example, esterification or etherification. Examples of groups
suitable for this esterification include lower alkanoyl groups

such as acetyl group, arocyl groups such as benzoyl group,
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groups derived from carbonic acid, such as

benzyl oxycar bonyl group and et hoxycarbonyl group, and
the like. As exanples of groups suitable for the

et herification, benzyl group, tetrahydropyranyl group,
t-butyl grou and the i ke can, be

amoap! SS7oToq HEy GRELPHG TS O TR BHORGIYE=roonyL

42}36@1 oéﬂﬁ Qf%&frbbﬁy@sd;ﬂ@uﬁﬁ@rwdethII.J,kéI'J.ZABZlaxamples of
nitrobenzyl,” Br-Z, tertiary nd t

EBoRPp| églbﬁb%é% Gbsc:?F%%“g?ﬁ?&lP r ﬁ*ézxrﬂq%ra u6’|'

& rotbhet Lpet pid ey rbap, addetidiaxike? cBn6be
ﬂ@%x%%%ﬁy%%ynggE%ELFfgnyl DNP, benzyl oxymet hyl, Bum
rBodionied, Fnoc and the i ke. [ 0029] As exanpl es of

the ngthg lé@ecgiftt@,er ggsggc{ﬁpé dgtro@fpf )?ot:hehe Jﬁhenollc

protecting group, aIytlc reduction_Ln % gg obenzyl,
ek eyl egnoup ro rte’rmSéﬁlénéécb‘f & Bzdraf é’t REtr Y

]%’rdoéol ek %EU rllgglb%d +f6i g1 kg eat ment wi th anhydrous

rfogen nmet hanesul foni c aci d le moiet
trlfl maampéehauésihq(ﬂﬂO@eﬁéi@HcﬁrOQBwaFuBP%akﬁﬁqa?o © m Y

id, .or I 0 -2 lyegatnment 20 with a
‘Bésrbmtdgﬁng %??%%é;rlt)ggyl gt ﬁgﬁgﬁez 3|;rl et hyl am ne, Tt
pﬁﬂl@llbeneenpswcamlne DNPedla%Wﬂr?Wﬁ é’idl g oy Trt

liquid %ggog and the |like can be nentioned. The
FIR% 1376h ?lttlng of the protecting group by the
gboxer described acid treatnment is normally perforned

1 cat AMERREAPE] B D SeEPoR S enan auch o o e

ACation scavenger suc
ﬁﬂb&%tﬁmgohﬁbub, thtmhynnsnlr@dunp;gn ckregphydrogen gas stream

bara- cresol | Jdyd #%Qﬂ% anedixt Birobdo¢axbon;
1n2¥QﬁfﬁﬁﬁiﬁnFﬁl8Ee é%i?&%ﬁ 4-di nit rophenyl
gEQUPL HSRGheRT hﬂehpaﬁmyﬂﬂdua;hygroqpnffﬁuqqygq,nldazo|e
noi ety of_ histidin no g nigpheneld or
reshenent} e PG| Gt D OLEN BLeT R Gro act ng”
QEQE@Ez‘f‘;;’l‘E’éaééﬁd Rdebe ablaﬁtr%axlnﬁd Boyptmd?hﬁ@qfenﬁvgatment
ali treatnent Wt [ ut aﬁ o ﬁmlne
yékbtPohaSQHQQHheasaﬁﬁﬁﬁ?%F?ﬁ TEhE yﬁ L) %¥qu !
%‘l%e%? Vs 085 Gliideed zagef rédwetiventith $¢réuptr é@eﬁfegubﬁ
anedlthlol 1,4 35 buta edltglol qg.ﬁé&%thbheef
2omonia, and the like' can be men ione h
splitting of the protecting group by the above-described acid
treatment is normally perforﬁed at a temperature of about -20°C
to 40°C; in the acid treatment, addition of a cation scavenger
such as anisole, phenol, +hiocanigole, meta-crescl, para-cresol,
dimethylsulfide, 1, 4~butanedithiol or 1,2-ethanedithiol is
effective. The 2,4-dinitrophenyl group used as the protecting
group for the imidazole moiety of histidine is removed by
thiophenol treatment; the formyl group used as the protecting
group for the indole moiety of tryptophan is removed by alkali
treatment with dilute sodium hydroxide solution, dilute
ammonia or the like, as well as by the above-described acid
treatment in the presence of 1,2~ethanedithicl, 1,4-

putanedithiol or the like.
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[ 0030] Exanpl es of activated carboxyl groups in the
starting material include corresponding acid

anhydri des, azides, activated esters (esters with

al cohol s (for exanple, 5 pentachl orophenol,
2,4,5-trichl orophenol, 2,4-dinitrophenol, cyanonethyl
alleBBBl , para-nitrophenol, HONG N hydroxysucci mi de,

N-hydr opy i hal iof det s HERd loarbvain| §6o@fs actheabedrting
am no groups in the startin rial inc

g nat e de )
cWF@%%deblUé’r?o§6H6PPB°%9%§91§03{”@¥3%"13]&1€|% ARGERE
”%EB?QaQédcggﬁﬂﬂH Ngs8Brang e eficbhelpr of&t rexample,

e |

peptide), for example, the a-carboxyl_ group of ,the
5c RepoRYh Leernhiansl - ak AoS akT PN I9rePRERObr ik lﬁ}ﬁophenolr

am, dat} p 'dfe'@ﬂa?'h@nem,tn@w IN¥O group
sF@gﬂFQQ?%%%ng%Eﬁgédsggéa.ES esi red |e§§?L;
t hedsakyseccinisiot drRydperrpiid) liairRg %‘P@W  hxanples of
pr | h r4faR2h ng- RSt &OLAN QWR1uBe
t ﬁ%ﬁ%é*s?f“d%*‘%ﬁ%&ﬁlgﬁos%ﬁk %eﬁdﬁaa%ﬁ e (pept i de)
hawirmgspohginhehgspbeséei agidasoup for the C-term nal
locq@B§§¥l group renoved are prepared, and the two
priotéins (peptides) are condensed in a 20 m xed .
sol vent Iasaneswy rethabovt. olikaigiing en fpede of the protein

condensagtion_ reactiqn are_the S € i -
ab‘(R‘?é’fClg?k Erf?ﬁeexa&pg?écﬁg?j %r%%y?pﬁggggy%%% ABoxy
pemirirde)s 1 obhiha ext iy ishéirsoreatestiedndy sapifdagiqny, and the
all t protectin rQ a ed.b
atﬁﬁ?&gggsgg?bgooq‘rgﬁ o&ﬁggogég%ué ?ﬁ&egfrggég%ﬁe&&gd to @
1ﬂ”dgs%f§$(¢éﬂdghtﬁﬁﬂdﬂﬁafgefhis mgqnh;nﬁﬂvﬁéthd?brhﬁﬁéng only
peptide) may, be purifie various _known S ;
purtis PERLPERINArRF TR Hej ?%efﬁaﬁwaﬂa%@ﬁ‘@ gfo‘;up in the
I(ﬁ%}{ﬂigie)z@ﬁ?\m r}@hcvs&c?mtnﬁmadpr@ffgirhe(p@@dgpldﬁgj paving pnly the
peptide). An ester o rote
o RERGFEF 1BY, IFQRP R I—E?H%n e%ﬁ%’g{? Eegf&gb %mvéd are
a-gaihed, ghaupheftidpreachnyy(pémritesal azsi ponderiapd in a

2bonred diodveREn? IS GS RBSEane B SesRurbe s TRaggeation
f ofeddie Rbave- drscsihedis ambde ésdiibgy abeiva. After the
e EO2eL e B 4L 8P A5.RLel BT ehe
condensation is purified, all the protecting groups are
removed by the above-described method to give the desired
25 crude protein {crude peptide}. This crude protein (crude
peptide) may be purified by various known means of
purification, and the major fraction may be lyophilized to
give an amide of the desired protein (peptide).
An ester of the protein (peptide) can be obtained by, for
30 example, condensing the a~carboxyl group of the carboxy—
terminal amino acid with a desired alcohol to prepare an amino
acid ester, and then following the same procedures as those
for the above-described amide of the protein (peptide) .

[0032]
The partial peptide of the present invention or a salt

21




t hereof can al so be produced by cleaving NPR3 or a
salt thereof with an appropriate pepti dase. [0033]
Furt hernore, an NPR3 species can al so be produced by
5 culturing a transformant conprising a nucleic acid
encodi n NPR3 or a partial peptide fhereof, and
sEpaFee rf@araﬁdsopem PLPdFEhe Nséeagb%%i“g"g‘% Ponft ALt
C%hk‘é@f%’éﬁi %daﬁ Spr Wi Qﬂe@t@@bdeenCOdl ng NPR3 or a
ere

partial peptide t of may be a DNA or RNA, or may
bd083BNA/ RNA chimera. The nucleic acid is 1o

pref er amftr?e%e Alaﬁ"NPﬁi‘%p@dﬁb@' aACilbde Peodaubd ey
stranded or singl & stranded. VWhen the nucleic acid i

S
5d@u@terlmr%rtd-”@@3fprmﬁﬁ§/ GIRE IgdHE| 8- REF Hide @ ARASNGOding
hegs téa%?&q E‘éf;@idé‘ ONARYA Bylr ksbaMiamt Bad

| 1S Si

nuc elc ac stranded, it nay be a sense h
stpmamdy@ngethe cHRS §p¢ah@|§ ﬁﬁorfaﬁhfscaihw%%r%béﬁaéﬂegnd The

u%:Le Och&ge%.c%hEﬁgdglpaé\Sof he p@%ismcleégaﬁgié\lﬁﬁarebfamay be

pepti ther genoni ¢ DNAs, genomic
| |abroum o5, RIFDONAD: dewi veda f PiemEy chisera. [fTSP @%aﬁfﬂ% acid is

gﬁg%gggﬁf ' 5 RV E ﬁf£$s ﬁﬁg dﬂcl%?bléald‘%ﬂﬂ %eoﬁouble

&% hohe marrow cel T's, nmesangi al cell's
La!tgenbladsbrc-eirlgs‘l,e epirdededic @@anthépquﬂ@#%mé@ j§, double

%%r @f'l§xysg?Pt%?doéhlé@%éf%nd%ﬁogkﬁ nys&adbﬂéﬂskianded

rocytes, nyocytes ocytes, inmmune
ceins oeagDyA: Mrmqmlragles Wherc &lhles nuBl%cP |as<31%éﬁuﬁérlgle
k|IIer cells, mast _ cel n . b hid snd
qﬁﬂﬂ? rs 1tdﬁﬁ68§i€sfe%§% %%%% ar ocyfegaggynovﬁa) or an
150<%lr{t%seelbendtﬁ@zyd e, . ehgneonetdds stosinddbl ast s,

osteocl asts r and I t £,
| nt er st A 5?’92&1%%8%18& g%o‘?l%lgqngﬁgitg%r %[?19.{:%9 tsh Sree
Stedfon® IDNas ¢ ageesmice|DNg, lahdatiEBJldbﬁps derawgd from any

tissues where such cells are resent
brgepihls Hrfgqrneﬁé@pbq],s S(;g._eéap’cyge bl 155% Fb" &TPAIS 'cells, B

?ﬁ?sl Qﬂfdﬁ@k’l@k@&@, dsaimagangl calld pxm@agpaé cells,
tha amus ot hal anus, cerebrai Corte‘heﬂ?%f'&éﬁls goblet
zmbltngﬁﬁh@ns céﬁék%ll%ﬁﬁ lerglCn P8t Py SophysTs, !
??f%ﬁ] RAREHERSa1 kislay,, shibwen, mgssiad ceflAys of throblasts,

‘adder, bone marrow, adrena Iand [ ung,
ga§th@¢ﬁQ§ﬁn RAPCIE @B Ad@oGYEes g5 Wéﬁ ?gs??né

Snﬁgér6ﬂﬁéﬁgé,n%)ce?i@ocb\6§$1%|Snabﬁﬂil klIl&r cells, mast
cells, neutrophils, basophils, eosinophils, monocytes),

25 megakaryocytes, synovial cells, chondrocytes, bone cells,
osteoblasts, osteoclasts, mammary gland cells, hepatocytes or
interstitial cells, or corresponding precursor cells, stem
cells, cancer cells, and the like], or any tissues where such
cells are present [for example, brain, brain regions {e.g.,

s olfactory bulb, amygdaloid nucleus, basal ganglia, hippocampus,
thalamus, hypothalamus, cerebral cortex, medulla oblongata,
cerebellum), spinal cord, hypophysis, stomach, pancreas,
kxidney, liver, gonad, thyroid, gall-bladder, bone marrow,
adrenal gland, skin, lung, gastrointestinal organs (e.g.,

35 large intestine, small intestine}, blood vessels, heart,
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t hynmus, spleen, submandi bul ar gl and, peripheral bl ood,
prostate, testis, ovary, placenta, uterus, bone,
joints, adipose tissues (e.g., brown adi pose tissue,
whi te adi pose tissue), skeletal nuscles and the |ike]

of mammals (for 5 exanple, hunans, cattle, nonkeys
hbhgees , ml@@p.sh@@mnn%ml,ar géard, dml‘sl,PhgaPﬁelal%?%s,
r ice,. Labhit gad §herud,i kBhe, joints,
s%?%%a{tgleg' l%l%lgg%hd&{#eﬁmgﬁggn be ne‘#ti oned‘.a,Gje%:t)nnjsc
DhtAipork dDN&uenc i g NPRYMORIAPPRR thiHsuSeptPgke adipose
t c ' y 1 td PG DMaRAbY SR A5
nglg%g%e'a?ﬁe&%ltég ﬁ%&e%f%ﬁde;ﬁtggi be gbbr e\?i at ed gs

5 " PORpiet hduipnan doRels s eonkeafs chopiasse SPERe, Sheep, goat,
(herei nafter evi_ated " RlzddR s, Mebhsde d th
aﬁagﬁSié%fs’aghggggeéggaéI#@%%IQ?é%fE%%nonfc DNA s an ©
f Laré] preyarhettataDNRarok tiRNALke acen dif Feasapeads r Ganomic

t bove: ti : . ;
(D SRS o BB s, Vi peor cn
papsbdee tdiareefl ycamp il Seddy FodimerdsofigdfoReashpen

library and c | i-brar I r.edw j Ay N
e e e
RMNAR & 805t Sk {PORp dhede fnaihdrhéoabevabeaitiaseed ag el RT-PCR
or tissue into a suitable vectaor y : aq
LA b3 36 et RBGEe B e Sa R L (e SEneRie e
Veehet i s eshd alotisheRNAI br anRNAErabtianypxfpared from the
bact eri ophage, plasmd, coposmd, ] d :
| AReve[ BE ol EEMpPEST tTo 4t RipeaRs SN Jfomic DNA and
15 D%Nﬁ”@ﬁ@&ﬁﬂu@ NbP&@SEESOih einill\%cﬁﬁﬂplpiessitdlgettteem can also be
sequence shown by - NO a c
basengeqbes IR Hhr Eﬂli’?%@} \ﬁr’tdhlgblﬁé gg%)%éﬁ}sg%?gﬁggd by
showa Y n SER 4 dhdi@s] cingeromi @Dt ifiragentn condlittiteAsRNA or
and havi ng substantiall¥ t he aforenEntioged SPAMR11 or tissue
qUERNA Fraftion (RRARAFess TRPRIENR APV epPREF h Bt VTt y
tgkﬂ%és%' k01t 5h i alectOrt NS G @ pLhbyetlyylanidlitZasion
like), and the |ike can be nentloged. Qﬁ exag&l%gro{he
20t eetbind, c BFBOPethsrd 1Ay tHEZEREE und8f REGHT Stngeht .
ng%lzlag:?ﬁ[)mw b8 §r{}e_@%@cﬁ@gﬂméhmshyd{iﬁ@dnﬁd, phagemid

conpri'sing a base sequence having a
hoarot adne @fik8s about 50% or nore, preferably about 60%

Or[mﬁ, nmore 23
As examples of the DNA encoding NPR3, a DNA encoding a
25 protein comprising the base sequence shown by SEQ ID NO:1, a
DNA comprising a base seguence that hybridizes with the base
sequence shown by SEQ ID NO:1 under nhigh stringent conditions,
and having substantially the aforementioned same gquality of
activity as NPR3 (e.g., binding activity to musclin, signal
3p transmission activity and the like), and the like can be
mentioned.
As examples of the DNA capable of hybridizing under high
stringent conditions with the base sequence shown by SEQ ID
NO:1, a DNA comprising a base sequence having a homology of

35 about 50% or more, preferably about 60% or more, more
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preferably about 70% or nore, particularly preferably
about 80% or nore, and nost preferably about 90% or
nore, to the base sequence shown by SEQ ID NO 1 and
the |ike can be used. The honol ogy of the base
sequence in the present 5 specificat.i OSSC

an fe ) apbout
quefifrabdy akewy (He WoRBFBgyPERHENAE EnP ]HGEH Phi
NG Blasle( Nahd aisde GaRirerably dhqitecdBobogyore, to the
I nformati on Basic Local Alignnment Search 1 gl) anqD d
UPRIRS SERENEs| FROWh P Yt 5 FBON@‘%@(EZ&?"% § S1gpn Pe used-
al | ow 4§ 08Bmo1 bdy LS 1tHE—Ehlse NBEGlbrfRO i 6=k he NP Sewrth .

score=-3). As other 10 algorithmw th which to .
5 deperifiinatine ﬁ@ﬁn‘?%g‘iﬂ]@fﬁﬁﬁéd D3RS Q&ubﬁﬁ‘ggo?%ecalwlatlon

ggnff%&gcwﬁbgw AASP AlGAunbinteitdheabereteamvianed

0 ‘aci d sequence can be preferably used gn t he der the
samEormirien. Bpadaslocak AiHgrRghE | $8aEd d9otanaBa under
perfor ; d gs%qm Rey =5€; M11dwinyhgdphased
tﬁ%ig%ﬂsg%%%ngigﬁéﬁg,(t e ngthgd described_in h
Mok Brett rg=ONenmageh 2ncowadtilsi SASTItCISaARSoK Jer B other
Col d_Spring ,Har €2 49893 w@neb1ldag bitkehe base

10Vﬂiﬁoﬁﬁjg%%%gﬁcggﬁf§a§%$§¥a e?library _isulgilged,t the
hybguehaat ithe tamno20gpecplanflatied aterdity ofo thRealPoOve
met hod descri,bed_in.,t [ NSt et Han, FE R 13t hasheth the
TRE"RYBPY i%ooﬁcégngg%uér{)%r for rredn%r ef er abl%; under
hisghkym&témgent conditions. As exanples of the highly
strin%ent conditions, conditions of a sodiumsalt
cdR@&Rlration of about 19 nmMto 25 about 40

15pr ef er abhy rapauldikatiivht caratiwutpezdonmpd doiy o method known per

| B0Et ookl B BRI pF e v
MRfls-engdd 1M MuldcutalracClonidgy Cagle edit dor od] urfagREpok et
e 6h g S - BT AN BEIPORR IR Ahxs. wmen o
R g Al i e M
zomih ST ERRDBAOCUECE RS RO; ENG Hg%&%eooufﬁiéﬁgrgg%gsﬁi Xhe
sequUanse +$BRWRa fYa SEQthBhbe. 1, Ther hybhbdbtaipian dasr BEf
A R R T
nu”berSA§Ngl§§9§as & the highly stringent conditions,
conditions of a sodium salt concentration of about 19 mM to

25 about 40 mM, preferably about 19 mM to about 20 mM, and a
temperature of about 50°C to about 70°C, preferably about 60°C
to about 65°C, and the like can be mentioned. In particular,
the case of a sodium salt concentration of about 19 mM and a
temperature of about 65°C is preferred.

30 The DNA that encodes NPR3 is preferably a DNA comprising
a base sequence that encodes the human NPR3 protein (GenBank
accession number: NM_000908), which is shown by the base
sequence shown by SEQ ID NO:1, or a homologue thereof in
another mammal (for example, rat, mouse and bovine homologues

35 registered at GenBank under accession numbers NM_ 012868,
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NMD08728 and NML74127, respectively (having an
identify of about 87% about 86% or about 89% to
human NPR3 cDNA, respectively) and the |ike). (0036]
5 The DNA encoding the partial peptide of the present

i nvention may be any one, as. |long as itl._conpr.} Ry
N oQ5 T 250 qeren i LHALAR mGeRPREBETHEY CORSATDI A T o e O
aRbut SBU#%St apbual bys tde Sk 80% NotadiuheseFRACEDES, a

portion ‘of the anino aC| d sequence shown by SEQ I D
rm@Ctlﬂ?elYIbl\lAnénEB%h]rfd‘e( he 20 partial peptide of the

(86 b ESENt i nvention may aI so be any of genom c DNAs,
genom c DNA |ibraries, rived, ro ttplg resent

abovelhfe S8 BBGOELRY s?ffef %&ia DR#PH ' BFfved
Ek&gq_{gl}ﬁ nAPPLEaHeSEhs bad aehbsaki 56 lmm;mjﬁesynhheba@
ector ~used for the i bra ﬂ% be any of
sbguerre GPIRRE NIpRaBRPEl del SRBLHELNT %e‘%ﬁg‘ﬁ 8Ad the
n n 6Q-iQr sa @ﬁﬁélﬁd feptridlen of the
sPhE?%%g %h% s géa%npﬁﬁ%l eo:IL dlsrceltét Ly

am&nboaicmmfg;xmmcmwz\owm&;?@ BPepaf &d 8n5ﬁﬁee%%o<§i§l_g the

d fileal be, £
PR ABE ceRl 1 SR %%%%‘ﬂﬁ%?’]ﬁsnﬁiﬁ‘?.“ﬁf* dlevpt e of
gtehemmeesm, i geremtiico AVA (13brzaqie’ , c GRPRP f %m“. &pe

d B th
e
ébyﬁ@kdezembamdmlllﬁl/ghsgum @%tSY@éHGF%FoPEA% i g YREEOT
haV|%gﬁ;Q§eb %ﬁ%%ﬁ% %S&uggcgn rgﬁmbéaﬁegggbh£§€¥3ﬁlas&md

Ing bstantially the
ﬁ@ch@rmphlmeﬁﬂdsanbt@@amty ofThgc PG ?chcgganq\|§§§69 or a

(e.q., bindin cti Vi 0 isgnal directly by the
H%ﬁiﬁs’ﬁﬂ Q?Pahdga@?‘?’iﬂ"tfyégﬁd ?ﬁéq{’. ke)piggg the I|k % S8 ve-
PE- BFE the tAGACUSITRY @n ofRNA DML wra RsPe 6P ve
under_ hi gh o Str ent conditions with the base

D NO 1, a DNA conprising a
p@@msequence haV| ng a honol ogy of about 60% or nore,
preferably about 70% or f Yn@bed partial
80% orSAfSEE 1CaMIY noit eﬁiﬁgp@?ab% gboﬁbﬁ%%‘%}?g&i t?lft)re ?
{;%%%ﬂfe hasenseguesess fnedrthen|i ke cardNbe coepgising 2

partial base sequence of the base sequence shown by SEQ ID

NO:1, or (2) a DNA having a base sequence that hybridizes
under hlgh stringent conditions with a DNA having the base
sequence shown py SEQ ID NO:1, and encoding a peptide having
substantially the aforementioned same quality of activity as
NPR3 (e.g., binding activity to musclin, signal transmission
activity and the like) and the like can be used.

As examples of the DNA capable of hybridizing under high
stringent conditions with the base seguence shown by SEQ 1D
NO:1, a DNA comprising a base sequence having a homeclogy of
about 60% or more, preferably about 70% or more, more
preferably about 80% or more, and most preferably about 85% or

more, to the base sequence, and the like can be used,
[0038]
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The DNA encoding NPR3 or a partial peptide thereof can
be <cloned by anplification by the PCR nethod using a
synthetic DNA prinmer having a portion of the base
sequence encoding the - NPR3 or a partial peptide

t hereof, or by hybridization of the | ncar e

in an T&ﬁ&%%ﬁ%l@i@&é&é? Bh q,&qr&la% Pﬁp%ig‘? gfb%%:ee%tf dan be
BN %?”Eﬁbl?fic%ydlb?ﬁbﬁrctm{ﬁncmiihw aspog ta aryrahetic
whol e of the NPR3 prot

In. The hybridization c
D RiAed DRELEH i PRG0N BF %8, FRESHET Gipcting the
1d0edoh P 0P] 6sufitalde €hopésE, cinbyediybibaifaticemf the
and the |rke. Wen a 10 commercially avail ablgtéf ku.atrrya
5 DNA UgwprreRat ey bkt ATy SPPSRPEAATE & PorRed® atTor di ng

1 &dy hhed.geset idied ynRnbhec DS tdneking avperiion or
e Lo T P i e
%@?%%%92 he, Oph: Lécﬁtlgﬁélmth@dmetﬂ@d Gaeadvddpiexvolecular

rthe Kunkel” nethod, or a nmethod If’ilsed
Chemioy, Arsi pgitdoRnbvidem, apgr th&ahpise, When @

Mut anf m I ayseuzheLChybritifzation can
10 ROPIRRG R Téﬁgg&gﬁ%zlo@c"%;?kﬁtg 3 %omnd the L kg;ezo

bOO0KET et lhoredd DM tarthse mgsbad sdeggriged i

desjred,, after i | i{ Bha [est4+elion enzyne or
éaaﬁ?%\‘%%} maam]ufa%k%r??é&%ebp\gr?d?ﬁg on they:purpose of
yo039Fhe DNA may have ATG as a translation initiation

d t the 5' drie rTRA, by GA method
o TR B4 SAERAEEECT oI BTl o caton A e e

15 ®Rdwhhpesode sthesest thasORA+ldn BCRi MEERPSN té}?d@appeg duplex
term nation cqdons.m a L Agd Ak ARPORFEBHE using
SptREr i @F %@&Férfngt?‘g%ﬂ%d‘e hll%)lEpressi on vector .
GOMRGLIWSI ROt} hioDNAamptedi Mgt iBikesuper Z&pgepar i af Takara
pepti de thereof c bempr,0 Ve ceXanpt@,) and the
Sheize [ t hTet(gés'i ?@J&aBI\IAE(f S%ﬁ%’ﬁ%’ %hr‘%%rt he" DNA
gngedi ng NPR3, and joining the DNA fragnment
downstream of a pronbter in an appropriate expression

20 V81, As the expression vector, plasnids derived
from 35.Esehgedaiim el be(esed apBR32Z, pBRAPSired, after

Q&ﬁgégtfggciﬁlﬁ azfzstriction enzyme or addition of a linker,

depending on the purpose of use. The DNA may have ATG as a

translation initiation codon at the 5’ end thereof, and may
25 have TAA, TGA or TAG as a translation termination codon at the
3¢ end thereof. These translation initiation and termination
codons may be added using an appropriate synthetic DNA adapter.
[D041]

An expression vector comprising the DNA encoding NPR3 or

30 a partial peptide thereof can be produced by, for example,

excising the desired DNA fragment from the DNA encoding NPR3,

and joining the DNA fragment downstream of a promoter in an

appropriate expression vector.

As the expression vector, plasmids derived from

35 Escherichia coli (e.g., pBR322, pBR3Z5, pUCl2, pUCL3);
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pl asm ds derived fromBacillus subtilis (e.g., pUB110,
pTP5, pCl94); plasm ds derived fromyeast (e.g.,

pSH19, pSH15); insect cell expression plasmds (e.qg.,
pFast-Bac); aninmal cell expression plasnids (e g.,

pAl - 11, pXTl, pRc/CW, pRc/ RSV, 5 pcDNAI/
baé@w+%r¢@}é§e§uéﬁmasm9wé@esubﬁéééﬁ - r%s PYBLL®r PTES,

sUeho 25, RAGHAULr Hsr{fed srBMYRYst ACAR)),; pmumal pYHTBIS;

vectors such as retrovirus, vaccinia virus, and
aéléﬁ@‘?‘i‘« repll expgesrtoR i RkATHShdeug ed PFARBAGHHt apimal cell

%%B{} @1%@91&85 E@aé ”%Aqllﬁ V‘ﬁki’l V\Aﬁﬂ'h/cm t BﬁC/RSV,

hos gene expression. For exanpl e,
5hpsDNAE/m)anbmltecebphaqEﬁe sORA aprbnvhage; tlnéesw@lrus
PLARPLES s OV ey LIRE3; OXh i MS)
pronot er, S %? ES@ ?E£ﬁ€£€25(£§¥§ Vi rus ypronnter t he virus
MyRbLEr§ mccih@ys muS@Vimma&WPFasyl{Qﬁ? ande aggnovirus,

HSVy TFh }§§%ﬁﬁe gg oXirus thynidine kinase)

pronot e e can be used. In particular, the
CM/ pr oTrm qn;orttorEerSRay Ipee ot @rompter hehat matghes well with

gf us§¥%£mt§8n90§§ Jpacterium of the genus
Rer rp pr

the er, the lac pronoter, the
recA prEﬁDtéHamg&he Rh&h tEE)hms&nﬁBean amigndlpgell, the SRa

pr.onot t r nd.,1.h

DREPBPERT e, oy Bn B RBSEe s e LIR PR Ger the QY
Ba@gltbmsgaIMrLﬁl?Oj:rpmom,eri;het REVSRBOuUPr BAHICHE, ViKES)

en onot e ke re e
P ReoRBLers st JBbue" el Sl hBeCr BhRdfn Apeue, che

lsfﬁfwnmgr(héfp?é3%ﬁg?ﬂ9R3KErustﬁhymABanrbhmﬂ&ﬁ)zﬂﬂ@mpﬁér and

i ke are preferable en th st :
t F&epdiyfeti? PHUGHEr er I RAF ﬁfgaﬁroﬁﬁ‘? erl?ﬁ‘);\ ‘égr, the SRa
I|§%§m@mgrp&ﬁaa?ﬁbuqFFSQréO@ﬁéﬁeu&bl&he expreSS|on
vector, one optionally conprjsing a nhance o
spli ci nghep g hasthdpyaal %&ﬁﬁ%éﬁw Ei&ﬁ%l?e & Estherichia,
sehRctign PB&ESn, AMeSYAO bEghd G, @ReOrb@hrpronoter, the AR
(herein fF sonetinmes ab

revi ated as Sv40
2ot (REGOREE | FhaR IRSATS5oF0 T o RFonaESer Tb Ene 11ke are
Xy 89p16an be used. As exanples of 27

When the host is a bacterium of the genus Bacillus, the
$PO1 promoter, the SPO2 promoter, the penP promoter and the
like are preferable.

25 When the host is a yeast, the PHOS promoter, the PGK
promoter, the GAP promoter, the ADH promoter and the like are
preferable.

When the host is an insect cell, the polyhedrin promoter,
the P10 promoter and the like are preferable.

30 [0042]

As the expression vector, one optiocnally comprising an
enhancer, a splicing signal, a poly A-addition signal, a
selection marker, an $V40 replication origin (hereinafter
sometimes abbreviated as SV40 ori) and the like, in addition

35 to the above-described examples, can be used. AS examples of
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the sel ection marker, the di hydrofol ate reductase gene
(hereinafter sonetines abbreviated as dhfr,

net hotrexate (MIX) resistance), the anpicillin

resi stance gene (hereinafter sonetinmes abbreviated as
anpr), the neonycin resistance gene 5 grh rejnafter
soetdatestabbr BarkeRd e AaBrdredrdtse F?PS%%%‘? 9E

tgk?ellé.ilﬁ%f%éﬁ REMEENd LR8BS rebNabad tds Whdr, whehotiwnse (MTX)
hanster cells lacking the dhfr gene are uszg L0, e
coadi stztricen . RhehaPCIdifn GeRbSEANIH IS dEEFBHRAL e

ITQ&K&{ omd e %ﬁr@#@gt@cﬁ)sacé Bh@rf 0 15R! eebmi/ben desd idngengene
on” a Jhym drne-free medi um 10 Al so, a,base se uence
5 oflveds ip s gRaRt eet GRBE Sp4ABRAI 25 CRin) CEHE Fes1 stance)

maf gh ¢ AB¥%RE . adHe A% 18QE8S S akYert Thinese
tﬁ%&Sﬁ%ee#&% gggoggﬁ% DN,&1 encodi %g NF%RS or ,a partjal

PRatster deldmedbokbng sthss hEat 8N 1FF 41505 P CAPRTAAT oD
codon) .. Fo e I £ 195 tmd Sk Lagt ekl HDEOf
tﬂéggeﬁbes %gghégﬁghgg,%%glgﬁgaeéi%% sequence,
Oppés shynalo sexisertcshandesheed jdane ©an H&hygadLn
the hos %éé; %hgﬁggegégﬁgﬁge'é%éog§ﬂ Sa Bafidll WequaAce (signal

10a- anyl Sequence, a subtifisin signal .
seguentetiad maveheskeitartlize hossdnahen adiechas: npgedsary o

yeast ., an_ Mra sign s e . St g tial tide
sé&ﬁeﬁcee%\qms:ﬂ?eol%i %éez cancc%glggeﬁ; when t?earhcl)gt Ts
annaptpnl (6€ldubsantimsdl with si gakhiveeglgirle cogon) . For
a-interferon signal sequence gmng ecdl @scherichia,
sieFAaPLe ettt e d“is%e i Eebggﬁe e ugg%.yth[é(‘)[y&] B¥lsc ?rlc :
15t LARSHAT Bl §eat heediesicen & hotgite sdigned- deqeenae@ndthe like
expressi on vector conprisjng th odl} RR3uar
a capaPe BFepepthde t?‘ﬁe?‘%‘f’,g%nad%@u tel]jrglﬂfr;}ggitE %é\lg%%u .
trégyywaggangn 2biined sagndPREgrecessacanbbilisin signal
produced. 'As exanpl es of tge host. u%[%ﬂ, tRactsdd & Oy yeast,
t reeqyenes apdchR® i cdiita F2Batt et 1% o e ‘genus i
Bagi | < t Secid}ZQGt an38uCe! 4 yndinsequsncarmnrhlthe like
ceEf’Jf gﬁ&%ﬁ?l ?i%d can bgnment i oned. As . E?”péf?sﬁhr&fulin
20 heatbdst wsed’ oFhehd-Rfe AYSEESR Ne? 1 ¥Wi™8 “Escheri chi a

coli K129DH ocC j Qfel-be riaanakgAeademnan gntibody
Sor s 35 a?thUs%??iFﬁg%e NG | ?iiad. SChe YSA, Vol .
60nolad0 e 396831, SEaRT ERAatRDI T TS Pﬁuc eic

Ac'wié esearch, 35 Vol. 9, 309 (1981)], Escherichia

co

21 [Journal of 28
By t&ansforming fhe host with the above-described

e medium.

25 expression vector comprising the DNA encoding NPR3 or a
partial peptide thereof, and culturing the transformant

obtained, an NPR3 species can be produced.
As examples of the host used, bacteria of the genus

Escherichia, bacteria of the genus Bacillus, yeasts, insect
30 cells, insects, animal cells and the like can be mentioned.
As examples of the bacteria of the genus Escherichia,
Escherichia coli K12eDH1 [Proceedings of the National Academy
of Sciences of the USA {Proc. Natl. Acad. Sci. USA), Vol. 60,
160 (1968)1, Escherichia coli JM103 [Nucleic Acids Research,
35 Vol. 9, 309 (1981)], Escherichia coli JA2Z21 [Journal of
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Mol ecul ar Bi ol ogy, Vol. 120, 517 (1978)], Escherichia
coli HB10l1l [Journal of Mol ecular Biology, Vol. 41,
459 (1969)], Escherichia coli C600 [Cenetics, Vol.
39, 440 (1954)] and the |ike can be used. 5 As

exanpl es of the bacteria of _the n Baci Ll us,, . .
Batetular Riblrovs Yal1420eeRs] (%?78“‘2‘14, Esgherighi jcoll

@éﬁhi ! fgﬁau&%?t bkl So 22k ﬁBiBBJbE@J i1 .BidagheRbs(1949) 1,
ol . 95, 87 1984)é and the |ike can be és?g @s] the
Brahptishis addé G68&t GensideRar ¥ayced c &by Pa Al—ﬁﬁi,

0, AHR2R- -11A, DKD-5D, and 20B-12,
é%ﬁ$éosa§% y@%éyces ponbe NCYC1913 and NCYC2036

5 Pi chi sApastample sKng Ith Paaseripket cEf 95995s 84°1 { §%u

t LN . Gel N &sicablbsheds celds |(1ve3der i Bk 1lus
%%Cngﬂff%%%%é%%agzl%?n&morﬁ1(Spodo tera fru gpegga 1984) ]
eebks]iS20Telll dyounsl caff |B§0@éem%§r¥¢ d’rﬂ]t-hg ’ (

Tri,c lusia ni. nid- . Latestine, High Five cells

gai gg% ff’%emé%‘ﬂ gﬁo%?%@i a ni eggs, cells derived,from 29

Manestra dxasgsiesaef thé|yweakis,vEdcrherenyIas GeaRyisiae Az,

acres, i c ~when |d S alrémpBes pombe
0 Rgy e siny BRORRE, R 2 gb it fcehabenges o

@etvahbi Shesd wedd2036pne Pdehia gk Stoss BRNDY @nfp e 1ike can

&ggggéé nmori N cells; BN cells) and the |ike can be

the insect cells. As exanples of the Sf
Qeidad) Sf9 cells (ATCC CRL1711), Sf21 cells (both

types of cells are describ ' Biheakderived
In 25 Yvbhe1Nsesfzc iis(lglgﬁ%{%éﬁ- Q?Eg T']?t]é can be o

15 USREh the expbRdesamifywolm i ssedersterBo My i ReFda | fiv-8é Sf
and the like can be ,used e al. . re; oMel—.
25,102 M 1o88 15 SR00RE] TR ey B P R ot o
&?Aé%ti%@?kﬁygmwe%eiéﬂs d3oiwmenkEyonvelns chepllgsia ni egys,

I nese hamster ovary cells_(herejnaft a jat
o suia Fes T kTS s sabt e s
(Egﬁfmat el.ahbr gvd atred 1axeCHEX die rysecehel, thpuseys 18
cells

, house AtT-20 cells, nouse mnye cell S etfa®h ished
20 GENOW (597 ARLE FL REER] B8t TR 15 PAVERS e Sren

Bge£90ffﬂe:§%rived from Bombyx mori (Bombyx mori N cells; BmN
cells) and the like can be used as the insect cells. As
examples of the Sf cells, Sf9 cells (ATCC CRL1711), 38f2l1 cells

(both types of cells are described in Vaughn, J.L. et al., In

25 Vive, 13, 213-217 (1977)) and the like can be used.

As examples of the insects, Bombyx mori larvae and the
1ike can be used [Maeda et al., Nature, Vol. 315, 592 (185 1.
[0045]

As examples of the animal cells, monkey COS-7 cells,

30 monkey Vero cells, Chinese hamster ovary cells (hereinafter
abbreviated as CHO cells), CHO cells lacking the dhfr gene
(hereinafter abbreviated as CHO (dhfr”) cells), mouse L cells,
mouse AtT-20 cells, mouse myeloma cells, rat GH3 cells, human
FL cells and the like can be used.

35 [0046]
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Transformati on can be perfornmed according to a known
nmet hod dependi ng on the kind of the host. Bacteria of
t he genus Escherichia can be transforned according
to, for exanple, the nethods described in s

Proceedi ngs of the National Acadeny of(vaci enges of thlpne
USA Trenedommation pean PesRerforasd §eeapgiindggo 3%

1844) ;%1&9 ¥al tnd N kD B $882hoaind the |ike.
m([%acter";kfel of tnﬁe genus Bacillus can be trz)gsfor msg 4
accor Beetenie, oforhexasite e Al ko et &S HBRA T
ag%éfféﬁl!é@{‘ﬂ(,;%o‘i‘ CRoRE AL, @aReeeBodY0deschB@®edlinh (1979)

Yeasts can be transforned accorgi t
?ﬂe G%A

Proceestamps @of tthe Nabitnak AegErypel Frl a8

mology, ANals. 334, 4824187 v61998), Frarqediags Géne,

(F%égﬁb ?%%éﬁM%%%déﬁi o? Scignces of the USA (Proc.

edt | 17ACET S@B2)UaBdArhe Mdie. 75, 1929 (1978) and 15

the | ke, lnse I Ox i S cEANbd & dadrFel-aeqed

accorg?ﬁ%mfloﬁ © 5‘?‘% §rﬁ§$e§éét}ﬁlggrsrefhods descri bed '&n

B ftohnod ogiar Yaxmple, 47heethogs) dager knd | dolecular
imal cells can b ra orqwed, 4f eXRdRi like.

%W&Fggée%tltcg't ﬁ’gﬁﬁe?ﬁéﬁs es‘é"rgiqgged 'n Saj bo Eolgatu N

(Cel | YEagtneesn rigy , tramafoamedsaecsrdisyy +osailhs REGERLS, the

Ji kken Protocol . (Ne | BRI 1GoBXDbL TENYA]  162-187
5 OGS0l ?cféE?QG%n?%éiééqsgﬁglls eéﬁ g§XShujunsha,

argh1Vi,r erogyedMoys &2 th5Mationa)  Afatam] ofpFciences of the
Cultivation of a_transfaqr t be;per Har medzs (1978) and
B ot i 95y 1a @ﬁsah %@%gg@'%gggﬁdﬁﬁg'on { he ki nd of

the host,. For exanple, when culturing a transformant

whose host is bacf eri um of fhed | LdHAFdQhg to,
Bac: | IS CEHEe hEmiAi RSB R or e L aRe Eo e ?

s £f Srakhe, arhé anéthomdidescr Thed nigdiRiw/Jechreteg b VP
cont ai nS substances r ired for the growh of the

Bréafrstoraie) SBLnh on sources, nitrogen .
SOUr C&§11@Nd cel NOT EaNiIKe Iuhatioresd, ASTeRiRPPES, FAcqaysling

S acPos anetioon e PRRISEI b S R BR: S el S )
LhEel aien spuL sl v snnies et L
BAgineering Experimental Protocols,’2&%—563:%1§§BS§’pﬁfiﬂEhed
by Shujunsha, and Virolegy, Vol. 52, 456 {1973).
[0047]

Ccultivation of a transformant can be performed according
to a known method depending on the kind of the host.

For example, when culturing a transformant whose host is
a bacterium of the genus Escherichia or Bacillus, the medium
used for cultivation is preferably a liquid medium. The medium
preferably contains substances required for the growth of the
transformant, such as carbon sources, nitrogen sources, and
inorganic substances. As examples of the carben sources,
glucose, dextrin, soluble starch, sucrose and the like can be
mentioned; as examples of the nitrogen sources, inorganic or

organic substances such asg ammonium salts, nitrate salts, corn

30




steep liquor, peptone, casein, nmeat extract, soybean
cake, and potato extract can be nentioned; as

exanpl es of the inorganic substances, calcium

chl ori de, sodi um di hydrogenphosphate, rmagnesi um

chloride and the like can be nentioned. In addition, 5_. .4
syeast ligiarac epEpRan Frseigy oNeRt ppBRRT g SPACERP scer.l}ﬁed a

p§E§t$i$§¥réy%yFQﬁ ?3&&&$§bﬂéa$ ABdbxamp e oFHthe iherganic

rumis prefera bout 5 to about 8. Th negiggw
stibetantes vatiloaunf chleridif GORARD AHREF FREIPROFENE-Sr

m%%%%%%% l”c}ehf’fogtra];'&%ggﬁﬁ usy ESCHES icghli Be e afridabl yn ddatition,
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medi um cont ai ni ng gl ucose and the like
yeasanexbra, dvithiihe er grIoiy paPmeting JaGhgs eofinthe

Mol ecul netics - 43 | df SHd R@dklambes preferably
“Eé’bEFa?%ﬁE?/(,Petlﬁ’ev\:/ opﬁ,é§%572%.hecﬁgmgial s such as ?
ad¥urngotylseyud i8c aci d may be added to the medi um as
necessary to. allow th I fOant wh host
Eﬁtrfl?;g)l% f%&l %;uft?\rrgf[fg Oft g Eygﬁé nt whose

efficr vation of a transformant whose
shost phstarbaster ithe gefus hBsgermishigc herPEpferahdy, for

normal |y perforned at abouf. boly d3ardid acids
asgRles ¢ %%dﬂﬁ@% ﬁgﬁgg?ﬁﬁﬁ%cluﬁ%togr@egnay be la_ler ated. ..
Q41 1a@irt atredrasl net essprnimeBylst inatipbecefan Genetlcs, 1-433,

transformant whose host .is a terd Um o297 of dhBRicals such
Gkl SPEdRA) PaER9%s Wﬁ&FP§Ybel§) oryer?e&g{'g]tlgab]out 30Cl?o

Q%%i%@&i]@éc W Hikomapans Reedtotiosthtredinm @se
may

e aefated or_agitated as_ne . P81 EXHBIES
pECasFa e dPum-18F i tHleF‘ﬁge’é 13 ans%?%n?ﬁ%@ose r¥§st

i's a yeastvaBubkhet dert ensifoinaht nETisemhPBbsif ah bagigrium
K.L. et al., Proceedings of the National Aca °C t
Sti ereaenyls Eschesichin 3¢ PREPRL %é%\ecf&%é'@fe& %@Q\?‘?&i&oﬁf’ °

77, .45 ( 0, + an 3D 8BEE WM CERirai. ni Tige GuBIure may be
éﬁ%%?ﬁ%%caggg %%’%ter, G A et al., Proceedings of

aheabed i ohAYiAeREENYS JIeESSERndes of the USA (Proc.

Natl. éﬁfﬁ&v§@ibn LEA) , £ Mols£o@hanb3@odel 9®4L] 1gnd bagrerium
the like can be nentioned. The pH of the ga%dia%ghjcswoc to
pretRe apdnus damitl 16st bs abymaldy PRFEPTARY &t S

it e [ N e

2 hours. The culture may be
aefrated or agjittedreddaasNPeRETAry. As exanpl es of the

medi unéf Ly Sih el 1539 ¢ Be t hADSHOEERN EL1 BOr it s thressfpgmant
an i ns€tt e or an i1 nsect, Gace's [nsect ciil Bostian
whose host is a yeast, Burkholder’s minimal medium [Bo P
K.L. et al., Proceedings of the National Academy of Sciences

of the USA (Proc. Natl. Acad. Sci. USA), Vol. 77, 4505 (1980)1,
an SD medium containing 0.5% Casaminc acid [Bitter, G.A. et
al., Proceedings of the National Academy of Sciences of the
USA (Proc. Natl. Acad. Sci. USA), Vol. 81, 5330 {1984)] and
the like can be mentioned. The pH of the medium is preferably

sbout 5 to apout 8. Cultivation is normally performed at about

20°C to about 35°C for about 24 to about 72 hours. The culture

may be aerated or agitated as necessary.
As examples of the medium for culturing a transformant

3 r
whose host is an insect cell or an insect, Grace’s Insect
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Medium [Gace, T.C.C., Nature, Vol. 195, 788 (1962)]
having additives such as 10% i nacti vated bovi ne serum
added thereto as appropriate, and the |ike can be
used. The pH of the nedium is preferably about 6.2 to

about 6.4. Cultivation is normally 5 erformig ?L
abedtur 7iGawe, aBelt C 3 tNRtaFGut V8l dal® el raving

”gé?%ﬁaégﬁfyd%% 9% @9%tfﬁéﬂif¥%t€806§§fﬁé/se%%me&dﬂ§ﬁeﬁhereto

€ nediumfo turing a transformant. whose % a
|asampm1:rmlat@el Rdatie ni e cessbft PaFd medPEnPi NMEythe medium

c2a8 W Q%S &1 a'CLﬁQ‘d.ka€1§1$rLHnnormally
[é% berethy c%?”"éfzg 2%61) CI552) . Dul becco' s

dtfbﬁdecEagﬂ ebeute 87 WM torDVEMt [ Vitrolaggpt Gosays, 3b8

A%E?%Jé% F e C;I %sggg:gﬁ%%m%teéo%igg&%g I@e1967

199 rredawmgaaupdcesedfngh@fmeednelrrséere@yl%lflrt%é‘ transl-’ormant

I d I i
PG G20 28 g, PRS00 o

akoeut abning alioutt 3% tﬁzuhbwlataQﬁq fietahobPBEI TS SEEFOLREHENCE,
10ﬁ&@ﬁgo%%%20§é#t&ﬁggaﬁg 40G pd Ao %b%531%§e?oEé&EE“é @@dium

€ aerated or
NEGREsAr ymf‘éldtg&cm&ed%?abb% (HWNH’RSRB%écl%O agdiye [The

produced in or QutSI e,th Vol. 199, 519
t onerstnght t TODGQPSﬁ gwﬁs%gg%éggéﬁnbe 0separ at ed

and gz i f i eds friemmurhe Preubédl:tmg cddi auh@eaobyet:ml QW ithE
the aforenentiogned tr fo
ko ogerag e dhtts, SRinpl B eI and RbRe s e, A be
156)9:-{1 ALt epnd r;%“dﬂ&h&b&bdpﬂuﬁﬂﬂ afrefertbledale@ly $ tg about 8.
od

that conprises suspendln the. cell Il e o0
f roshttivataant be enexmal Wn BRATOFRRH RF iR Rk 38%?34& %gtggt 40

buférerabo%ltsﬁ'flp&bnﬂo&hﬁ grehbarby Tilet cadonreardappe aerated or
| ysozyne and/or freeze-thawing and the like, 30 and
pewiir&‘haﬁigaéeﬁ???ﬁ@@h on and filtration, to yield a

crude E@%Er%e@l hebsiad, ukaheNBRB)t@amemmtanhbelpmduced in or
can be use appropri ate. The buffer may contain a

@romeasxd&jem@t gedhe afich tzaBsEPERRRT - guani di ne
%@%ﬂ oride and a surfactant such as Triton

. On the other hand, when the R3 spec s
35 ext r aittee dVPRA0 APACHRFHTAh &ef PﬁE?F%ﬁe‘? r}?étpr‘fré%?ﬁa from the

Cogﬁﬂ&&? ob:%?amed by culturing the aforementioned transformant

according to a method known per se.
25 For example, when the NPR3 species i8s extracted from the
cytoplasm of cultured cells, a method that comprises
suspending the cells collected from the culture by a known
method in an appropriate buffer, disrupting the cells by
ultrasonication, lysozyme and/or freeze-thawing and the like,
30 and performing centrifugation and filtration, to yield a crude
extract of the soluble protein, and the like can be used as
appropriate. The buffer may contain a protein denaturant such
as urea or guanidine hydrochloride and a surfactant such as
Triton X-100™. On the other hand, when the NPR3 species is

35 extracted from a membrane fraction, a method that comprises
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di srupting cells in the same manner as descri bed
above, performng | ow speed centrifugation to
precipitate and renove cell debris, and centrifuging
the supernatant at a high speed to precipitate a
fraction containing the cell nenbrane (the s, cel
dismbptieg feeldts dn thepsang ianngy a8ndpESr fediBenye.

ﬁ%%@%%hgﬂgaﬁéﬁ"%ﬁ%%@ Eﬁﬁt£i%%?é%ioﬂeﬁgsﬁﬁéﬁﬂpﬁﬂHiéiaﬁd|kkﬁbve

species Is secreted
cedtisdderife arel lceptaifngingdhehsureshpraklests @piighi fgeed

h b ne
tz?eﬁf%u éua?fféz nlﬂoef’fxﬂ?:qﬁgﬁ éér?fﬁlrﬂhl?xg CHbt HEET tit?témbra (the

tration or t l'i ke, and the 10
delﬁemembrkmﬁLﬁﬁattlﬁheLNHF@rE#ﬁﬁﬂ-@? dene i neradienfe

é§%§§?%§9%%?84 atll hgegykgnggf %?Qgsggy aﬁ&”ﬁﬂ&‘ilke can be

hus” o talned can |so ated and
ed. | i eekmcter diPRg speciemtisodeknetnd pritsisle shencells, a

%g% hOd%PﬁgC|%%%§&§%p§%§ap (¥hém65&€ﬁfgc§ﬁbéfhatant from

I Ng- out and sol vent
ﬂﬁéﬂbunthaélbﬁ cerptidagabased fiinatioonodi therldd¢esapf the

nDIecuIaL % t, such as dialysis, wultrafiltration,
Ijete 93Pt PEL PBFC - and SDS- pol yacryl ani de ge

el ect reRhRPRSI @ped’ﬁ&id’l@dﬁthaseﬁ om tdvef seduhtestyartion,

el ectric _ charge, as_ion e e 0 B
TS 5ASEL O %0 SISCTP| SURTRIT A RUgr gt ein be
pddiidy a8Br pURL PG ARREordRhgoUs a knwwdohnelwmmﬁlérﬁ?es Such

i n _hydrophobi cit c s revers
e
guét( HELH0% léla ﬁ@@l&iﬂfptgdmeﬁe' pte%ﬂ%no:tatasn» soethkeds irased
ocusing; and the like ese. met hods .ma
wsiy Appoperareses [G0ASLSWEn WOTOLEr of o atreie:
ﬁf?%é?ﬂt‘x‘%%%oﬁbt ghpegh its-atAohh eaﬁda eBJS—qmiwanhglaﬁm:e@e gel

oFrm can be convérted into grsa t €% Qﬂ f
pdeceophone sist hpatbede PasRer 85ndt ?ﬁ?%ﬁw pro?eln or
%Ra,ﬁ_’@é’t i e 5 :0hbAl Bfshdriyed ke rbastb@faghysakierhotie aged on

¢’ converted into the free form or nothe
apsei fivd difowitypesucl &t af ethgdC Y %ﬁ{SP aﬁ%%ﬁéhs

S8 e‘}re‘ﬁglégegn byyd dpriobanst ¢ neutdh Gan regerse phase
P?Sg? d? a suitabl e protein-nodify

hefhr peoform@maaf tléauiACHAMAtOSEEPENR ’B%tq%%&t %aﬁﬁﬁe

% %%893%&%%‘%“9%%%e1§§tric point, such as isoelectric
focusing; and the like. These methods may be combined as
appropriate.

[0049]

When the protein or peptide thus obtained is in the free
form, the free form can be converted into a salt by a method
known per se Or a method based thereon; when the protein or
peptide is obtained in the form of a salt, the salt can be
converted into the free form or another salt by a method known
per se or a method based thereon.

The NPR3 species produced by the transformant can be
treated with a suitable protein-modifying enzyme Lefore or

after the purification, sc as to make an optionally chosen
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nodi fication or to partially renove a pol ypeptide. As
exanples of the protein-nodifying enzyne used,

trypsin, chynotrypsin, arginyl endopeptidase, protein

ki nase, glycosidase and the I|ike can be nentioned. 5

The presence of the NPR3 species thus obtained can be
coodifitedibp an enzman ladhiynoenews @ WIVEERL Bt t AFgexamples

and the |ike usj L4 { b : Q05 trypsin,
ROF B e S aT R SRy B04d,” Epai 1 Shmor v
vatginyll @ndepagt fdasd | Hnoseipr bivase t cdivspaifare And dhe
c ngrising}rabb%t 1wrcgticulocyte | ysate, wheat germ
I§§ EAEEENETT ehT R Col | lysate or the like, with an

5 RNA cormes paedenge taf tire DRR3 epevitihd-hugeobtained can be

above: descri bed NPR3 or, ' '

CROVELTRLEY. S Porv | VEBaER A RERGSER, BISLERg A% che
beiké wyinicheskspedi fikd raptdbodyl. - f r ee
transcription/translation system further conprising
RIAOPH) ynerase, with the DNA encoding NPR3 or a .
parti al rpapldrdertheseafPRs speeicenpimties gyodbepiped in vitro
nucl ei ¢ acid conpri si ng, the base,_sequ e -0g; :

10 9B KPRE Ak isEASS] PROTELT Joatai e gy Sheny CEREEDGAG Srabbi e
Ok-ot SURBSARd alk¥tehewisen® qurimayaste, skaplendehds thél

am no aci sequence shown SEQ | D , a
DOVEABR TheEofl Ky L %@qﬁgﬁ’é%ﬁ”%’%‘)“rﬁ%“ﬁﬁt spe PR
F@ﬁf@%§§gS@ﬂ#Qﬁﬁ@eﬁﬂegﬁfiwéi;NPRBtEereoﬂarﬁiﬁlwgaptideothereof
i nclude not only the above-descri nucl ei.c.aci
ot RE S, oAb TR VE0Rt | B0 WHCE GBFC Ag: Cog S8 be
e S s ddhirtnionsbr s
téwgéhereg¢mﬂiiﬂinﬁhBNﬁeE?}¥RF9ﬁﬁﬁ'egnggfbfZﬁﬁéé?,%g fig NPR3
nycl & gageléjl bl ehebybr il zinegtenbhatdie desired

nucl éi 0 acid, can be said to be "antisense" agai nst

t H®0%adired nucleic acid. On the other hand, a

nuclecha§hg% disi BEmBri YASE RIvaBEesd@wmy @ncoding the

honol ogy t0 e target region of the desjired nucleic
20aQIRRC pmobeisai & .0 BePrebpsR CARpRLSINT: HR® TGSt

nucl.eic aci SEGheN8hehH: aciB\WetgiencBoa®| gy "andmno acid

BSSulisr}ginﬁé?g%%ﬁ%féérrenteary" nmeans hs\?n a honol oqy o base
34sequence shown by SEQ ID NO:2, or a portion thereot, or a bas

sequence complementary to the base seguence O & portion
thereof, is meant to include not only the above-described
25 nucleic acid encoding NPR3 or a partial peptide thereof, but
also base sequences comprising a mismatch frame.
A nucleic acid comprising a base sequence complementary
to the target region of the desired nucleic acid, i.e., a
nucleic acid capable of hybridizing with the desired nucleic
30 acid, can be said to be "antisense” against the desired
nucleic acid. On the other hand, a nucleic acid comprising a
base seguence having a homology to the target region of the
desired nucleic acid can be said to be "sense” against the
target nucleic acid. As used herein, “having a homology” or

35 “(being) complementary” means having a homology or
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conpl enentarity of about 70% or nore, preferably about
80% or nore, nore preferably about 90% or nore, and
nost preferably about 95% or nore, between the base
sequences. [0052] 5 A nucleic acid conprising a base

sequence conplenentary _to the base seguence encadi
conpleRRE ayisvePh apout Pt PENTCFfer Eﬁgﬁgi%%?ékuéai or
m?kéo rﬁc?zfeeﬁ;x%‘%egrgbﬁf aldift B0ki seNasre Nutldemosacprelérably
e’ present invention") can be designed and

abynt hefst xad meret heebiRs™s e PRES hIRETETence

[hg%?£nation of a 10 cl oned or sequenced NPR3-encodi ng
ic acid. Such nucleic acids are capabl e of
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se nucleic acid results,
dd1 deh@rbNBifitlom fofinhiki t inhdihe: renl dFatipn gBRE*Pression
protein, and may_be the | & ENGEc Y1 A aRABt bl the
afe Ginen NERS T SRR HRRES” ?%$%%§é§%ﬁgh abou€:15 bases
{lsde iahent 664 iandaphblahof diykyiqdares ke &2

the initial transcrinti.on roqpﬁi i nhB8i€bnd angest
%%ﬁ?%ﬁ?lﬁﬁﬁtﬁBﬁ%déh?iﬁﬂ§3dgF$%b ecggéaes éf the ease
HfntnetiRespgoass any)i genifahtyiomn(tolangdatiePROR R Protein)
conprising about 15 to about 30 bases is preferred,
pfitmBNfe 1 ength is not linmted thereto. Specifically,
ggéPffanple, the 5 -end hairpin |oop, 5 -end
- base-pair repeat,, K 5'- untran e kQNy e3P of the
pol ypeftd @ rgranSFATd é]%?’tei a?gﬁié’g%dg‘ﬁ@%r ot & n
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et o O DUl e, o ek 1291 Sl Befekd
%é%ngkgmplégsabout 15 bases for the shortest and the whole
sequence of mMRNA or the initial transcription product for the
longest can be mentioned. Considering the issues of thé éase
of synthesis and antigenicity, an oligonucleotide comprising
about 15 to about 30 bases is preferred, but the length is not
limited thereto. Specifically, for example, the 5’-end hairpin
loop, 5°-end 6-base-pair repeat, 57-end untranslated region,
polypeptide translation initiation codon, protein coding
region, ORF translation initiation codon, 3'-end untranslated
region, 3'-end palindrome region, and 3’-end hairpin loop of
the nucleic acid encoding the NPR3 precursor polypeptide, may
be selected as the target region, but any other region within

the NPR3 gene may alsc be selected as the target. For example,
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it is also preferable that the intron portion of the

gene be the target region. Furthernore, the antisense
nucleic acid of the present invention may be capabl e

of inhibiting RNA transcription by 5 binding wth the
NPR3 gene, which is_a doub st
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hos rot hi oate _
e HBUPRGRSU DR SALES SHESERBEY e - BRBEE Fanis, PPy sinote
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i nhi brtors toxi ns, ~anti bqdi e S|cn | . pept. .
POPYALRNA, Sivihe 8Rd b TRY FRE) B MR AR IR (g oot ides
exXahPl ehmdMRFASACE Nagdlas ctddebe; Qfose with known

modifications, for example, those with labels known in the art,

25 those with caps, those methylated, those with substitution of
one or more naturally occurring nucleotides with their
analogue, those with intramolecular modifications of
nucleotides such as those with uncharged linkages (for example,
methyl phosphonates, phosphotriesters, phosphoramidates,

30 carbamates and the like) and those with charged linkages or
sulfur-containing linkages (for example, phosphorothiocates,
phosphorodithicates and the like); those having side chain
groups such as proteins (nucleases, nuclease inhibitors,
toxing, antibodies, signal peptides, pely-L-lysine and the

35 like) or saccharides (for example, monosaccharides and the
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like); those with intercalators (for exanple,

acridine, psoralen and the like); those with

chel ators (for exanple, netals, radioactive netals,
boron, oxidative netals and the |Iike); those with

al kyl ati ng agents; or those with nodified 5 |inkgges
(Lokebxaphmas withnbheeFea Waf@rsi dTaEi SAHE /it ﬁs’fﬁsg’é? ;
PBeUREH N ne’ DEELPOSIHIRS iRk @llatetsantor example,
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Iiaaé,0 8%%)}“%%1% 5 vgrgfgggc’?%?iolc?g’% %E%ct i onal groups P
Suely asmpkhes s arthyibhed. puf DOSHRATRE dptdings gcylated
nucleic acid is, an ,RNA _a L&k el MGEI OThe

105 GVF LoRNAR RIS LIS BE ) ¢ F%dgglgbn% - BepBROENEHEE MO

N BifE eaChdci el ide anbumodi £l e tnudleptéde teaY AAVEUA

20 and .t hi ophosphat e derivatives .qf l, e | As1and
RSB IS BT o 5 AUGPRIALTER O aLyhutl g aE o o o

aigies radoxol | ganipe enyi be aubsteisutBdewahhikakrgens,

nucl ei ¢ "aci d of the esent i ny i C [

DG GROTRR 5] [0 g Ko pl o Heph e BOn P e 1arer
14 NE[EASO e gkBhpRcaldilladr eshabs | and/ apfinele 25

anti sense nucleic acid, to increase the cell
pef®@=i ity of the antisense nucleic acid, to

I ncr easehenal fbnid Ynddeithecital getreRN@ens eDBA f 1 2

and to reduce the toxicity, I ny,. of . -t he | $8 th
nuod@i Btk inclpBRy3SHRE h‘ﬁ%\ji P&@gt i osﬁs?cérfég k%%év%n&# lﬁ ;
th ; 18¢Losefk | ihciflle, exanphss nbt Kamdkedi toetsuliur
A e Iy iy Pyy 2474419925 Mbse
28, apd Gemphoppdate Sleqivayiysife Oft "UF Sy 2 ARt Fsense

Resear Lhgat isNor ERCyRueseos kBO3mided ahe

[ Egélfg%'gg?coTﬁgeant‘i sense nl??lgei, c acid nﬁéicog}‘){é SEF the
anoaliyened arsides ambdes i edhEudaFL ST “End BoRd, ” and .
Ca%rggeggpfﬂééﬁiﬂoﬂ 8af ’oe designed preferably on the following

plan, that is, to increase the intracellular stability of the

»s antisense nucleic acid, to increase the cell permeability of
the antisense nucleic acid, to increase the affinity for the
targeted sense strand, and to reduce the toxicity, if any, of
the antisense nucleic acid. Many such modifications are known
in the art, as disclosed in, for example, J. Kawakami, et al.,

30 Pharm. Tech. Japan, Vel. 8, p. 247, 1992; Vol. 8, p. 395,
1992; S. T. Crooke et al. ed., Antisense Research and
Applications, CRC Press, 1993; and the like.

[0056]
The antisense nucleic acid may comprise an altered or

35 modified sugar, base, and bond, and can be supplied in a
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special formsuch as |iposones or m crospheres, can be
applied to gene therapy, and can be given in the form

of an adduct. As substances for the adduct,

pol ycati ons such as polylysine, which acts to

neutralize the electric charge of the phosphate s .
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SPaGithiamal byuTd eauialgokPRE DRMA oAS eHRey @RS, capping

‘transcription product thereof, I nsi heag@dbHdhe nucleic
PN SP@SH%W%% E{]ﬁ’ elgn ?o%hénorqse?% it:)n Fhe case of
idgs tinipkabnt I NS aldgatidanipn defgticleaned| seches
included in the_ 25 anti sepse |.C; aci fod oups
?)’F‘é‘ééﬂteaisﬁvéﬂf’iWS&'Acrainbg?yﬁ%%ioﬁ{e érss?%pacn IJgl\iﬁg group
havi gk ey NMBrachbyi Livnittedc keaviey dnmiyei grouBi BEOTT A
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Wi g126bT sheavagesanylens ygludels termis
Eggﬁeﬁgfgfh gs§a 30 concept including DNAs, as |long as
tAe§7have sequence-specific nucleic acid cleavage
act i Vig o Ui sMesba¥ s St idpectifboayipslaavingd¥PR2 FRNA or
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€ hanmmer head

%éggbggtégéﬁﬂ$gghg t¥pe: kb heiktkein Tite ameeclicblble

andtisl cmmogi%ggﬂﬁygﬁoc?&éé)v'éa% W Lh aboyl 143 Ba86Sene
antisense nuclelc acid of the present invention. “A ribozyme”
refers to an RNA having enzyme activity to cleave nucleic
acids; since it has recently been shown that oligo-DNAs having
the base sequence of the enzyme activity moiety likewise have
nucleic acid cleavage activity, this term is used herein as a
concept including DNAs, as long as they have sequence-specific
nucleic acid cleavage activity. The most versatile ribozymes
include self- splicing RNAs found in jinfectious RNAs such as
viroid and viruseoid, and are known to occur in the harmerhead
type, the hairpin type and the like. The hammerhead type

exhibits enzyme activity with about 40 bases, and is capable

38




of specifically cleaving only the target nRNA by
rendering several bases at each end adjacent to the
hanmmrer head structure npiety (about 10 bases in total)
a sequence conplenentary to the desired cleavage site
of nNRNA. Because this type of 5 ribozynme_utilizes nL%
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obnt hﬁAtmc&rmmemwed fmrmcmortlr:aé oyebplagRidnGapapte of
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10 pSEBFat %‘f?]a]ryd%g gI)lflaot?Q ?‘%lﬁz%%? E%ﬂﬁ STTENT ar yc?o A
2Qshar b8 gio)secawlzv&GSWt 260 1)He cBarHpTwTieon WP NPHEPZYTe is
MRNA of "the initi transcriptio U ¢af the DNA
(SeRer 151 e (3R s B SRS T PR et g che

€ case of
| Rinkbak ng Fens G itizyes , ptbdimta)lanaposah-bbeb@ |Iﬁ’é<leuG€8

in the antisense nugleic ac f th
sveneroh. 2 o e L IPAREACE g ppenee i
155&% ROAEEOE | b Moﬁbtenth@dmmfear ofiothe transcription

stranded RNA nto cel | sults i 2730,2733
darosiisti bA SY ORI | o521 291«
be

&&qwn to occur in nenmatodes, insects, plants and
i'ke; since this phenomenon has recently been
uspEa83 occur in manmmalian cells as well [Nature,

411(6836),,30-4Aarti¥h @Q%}izmmt(sﬁmﬁamngpbm@mﬁrdnto a

as an alternative technique tq,riboz S o the
z&)epmtﬂstag}n@@qugn%p‘ﬁbfﬁﬂnatt@e Sﬂgi"h% B On 5 Fﬁwxbase or

sequence iy %EE?E#FEbﬁ”bﬂdaﬁcﬁRbﬂeiébfkmbdmpmasgeg the intron
ustiy™a conmver ci al [y

avai l abl e softvvar
(emgietRNAI thesigaerof |THhA tind s,crfglp%gg génoduct) can
ol L gonycl el%tdl%‘aeangnrﬁ]@%ﬁs@ﬁséhﬁu@lﬁﬁfmlﬁgf the present

invention. What 15 called RNA interference (RNAL), the

25 phenomenon in whlch introducing a short double- —-stranded RNA
into cells results in the degradation of mRNAs complementary
to the RNA, has been known to occur in nematodes, insects,
plants and the like; since this phenomenon has recently been

used to occur in mammalian cells as well [Nature, 411(6836):

30 494-498 (2001)], it is drawing attention as an alternative
technigue to ribozymes. siRNA can be designed as appropriate
on the basis of the base sequence information on the mRNA to
be a target, using a commercially available software program
(e.g., RNAL Designer; Invitrogen).

35 The antisense oligonucleotide and ribozyme of the present
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i nvention can be prepared by determ ning the target
region of nRNA or the initial transcription product
thereof on the basis of NPR3 cDNA sequence or genormc
DNA sequence information, and synthesizing a sequence

conpl enentary thereto using a 5 comercjally av ilab:lLOen of
dnventien GNVIRNRrISpPAraddRY sleteapiniag thy JAFIFknESd
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nucl & Bsaei goenariitng NERSte ararich appesil Yoy orhearh af ppgut 307°C
NPR3 gene expression system _.or an i LVO 20/ opnkBr double-
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agt fh sy ppléseide el bs byeparddly S¥RRBESL KN
per se. [006 The present, iny j : hAMi deSePihtely,
aﬁPmEkﬁﬂﬁQiﬁﬁyLQF19%@“%@%%%%§9 S%géé?géﬁlsgﬁgidg thereof

1505n§%§f§ﬁgtﬂm@hgogndThfgaﬁmﬁd hbedp vaindeligasdnocl onal
ant1 body or a polyclonal antibody, as long as it has
sheeb®lc affinity for an NPR3 species. An antibody
agai nstp@h g{!pn@e% @6k &5orc amti®ippodueetivigim@Tt hbe NprgLsense
i’ :

speci es as the antigen according.to a_net , .
amuchedly agE Gt &hei BEFEH priotelt o ﬁ%gv\%o%éér%ég?d using @

QQAALs Llﬁ’éx‘?@%ﬁrtﬂrﬁaiﬁ& pRnoalcrdk antd bemtyddipg) NPR3, an in
ce

[
Prepara?|on of s _produci ng a nonocl| o [WsYoc VoY
20 AviMBRAr s pe CTdEr g §P§én9ﬁli‘§t%’ﬂ%§s§§°Ps?y%€&lé'l ?r% a\%i ? ho o o°r

35 CaLLiLEr itld4ent rah§1 £ TMEYStan, a Tiet gucleic acid can
er?é’bﬁ’i%é%ﬁ?‘f%?d‘% 0

be applied to cells by various methods known per Sse.

[0060]
The present invention also provides an antibody against

NPR3 or a partial peptide thereof or a salt thereof. The

1 antibody or a polyclonal antibody,

25
antibody may be a monoclona

as long as it has specific affinity for an NPR3 species. An

antibody against an NPR3 species can be produced using the

NPR3 species as the antigen according to a method of antibody

3 or antiserum production known per se.

[0061]

[Preparation of monoclonal antibody]

(a) Preparation of cells producing a monoclonal antibody

An NPR3 species is administered as is, or along with a

35 carrier or a diluent, to a mammal at a site enabling antibody
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production by its administration. In order to increase
anti body productivity upon the adm nistrati on,
Freund's conplete adjuvant or Freund's inconplete

adj uvant may be admnistered. Dosing is normally

performed about two to 10 5 tines_in_total
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As examples of the myeloma cells, Ns-1, P3U1, SP2/0 and
the like can be mentioned, with preference given to P3Ul. The
ratio by number of antibody~producing cells (splenocytes) and
myeloma cells 1is preferably about 1:1 to 20:1; cell fusion can
be efficiently performed by adding PEG (preferably PEG1000 to
PEG6000) at a concentration of about 10% to B80%, and
incubating the cells at about 20°C to 40°C, preferably about
30°C to 37°C, for about 1 to 10 minutes.

[0062]
Various methods can be used for screening a monoclonal

antibody-producing hybridoma; for example, a method that

35 comprises adding a hybridoma culture supernatant to a solid
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phase (e.g., mcroplate) having an antigen such as a
protein, directly or along with a carrier, adsorbed
thereto, then adding an anti-immunogl obulin antibody
(an anti-nouse imunogl obulin antibody is used mhen

mouse cells are used for 5 the cell fusio 5&2 | abel e rotem
wihekea (e ogli oduidneelatpbt ey a7 2BhITRHR BT RE A R ’

%flrggegg &E &{hdﬁ%hestwﬂmtefte aaaaeb@@a&hemm boﬂyn

boun d phase; a nmethod that co

addiing an hymii diomunegil phrbin %ﬁ‘?&%nﬂ ag oa'br?ls 6‘}"“8"’
pha%%0§§§#a%k éyybaylgguﬂggianhlm@agél&énme @re used for
S or

théreto, io addin groteln or the
s ltHee ceabeFesion ) Habeladi vhth |4/éfad§l98§Féﬂ SURGF AT Fy ng”

or the Like, c JTRREC anatt tiHeo@ynoclonal
FRMEt 65t %hl?j p%aEEBG%EQQA I'i ke canlﬁ@

@mﬂmgdbomom i sadi HLBRATS CafieBEOLeFRRY Gprprises

accordi ng 1 Kooy, el sagdridigthase having
gtﬁ‘eng d(t’rﬁls sléllgggtlgon Igdg]a norrralals;/ be wh

agi awad i iRlngy Poledin mntobodwi ol Preser s Asﬁ‘ﬁ)‘?@%tt&?r eto,

th HAT th ot R
10¥4§§4qq«§ %ﬁﬁggggr%cilon %g ggﬁéiéd1w1tﬂyglgb&£3acﬁi

reedi ng nmedi um can 1 1
U§&ﬁ%taﬁﬂ% | @Agensymhd aﬂIt@msluhe,rgqéﬂdgyﬁgtgaggpyﬁwmqﬂﬂc ona

xanple, an 2 PM, 164 yNe I E&n HEL
p@%?%ki‘%fﬂ §°°f53 F SR S° qu ghg al %scgrelyr% q;ik%é) T medi ?Jm
(Mékoidiwe Chenmical Industries, Ltd.) containing 1%

to 10% f et al f_seru u. f i
hybr|ddﬂ&pq9h0pah q%k?f %%Ps§%|é%?%CﬂgadaéﬁbE@iT? to a

15 aﬁlgtﬁ&? kridi@ gaR be o5 sl me@llot] base@nth%rm?@vaiﬂm% ?%l‘gc":ion

25 normal ly 20C to, 40C ref erab
Cant DRI A e 0P LoTRs ity 8 BB fop Siipay celis

% [ &bl MaRk BQTZ(HWpﬂﬂinthIhe,camxmqggqngﬁ nﬁyy@%plne)
per

rmed normal ly in the pres nce 0 b 4,
candohhdi bke. Amﬁes%&ﬁqQﬁy t ¥ee§1ﬁ€é%9%§ﬁ H2n be use

cult %ﬁgsé@ewaél%tasceﬁe bleymﬁtm hedgiow ¢ hEosappample, an

mannér as 30 the above-descrj er 208,

oarﬂ%odﬁ@lmm@#l% coghpiaLRAm ® e‘é’o%?gis ‘%@%r. Pa0% to

Of e'{%'io%ﬁ ?ﬁﬂﬁ' QO@XTSﬁe@i@ﬁlmmn@uparﬂ:lﬁemaloﬁngastrles'
ona

€ 1monoc anti body_ 35_can be .per di
t(L’cai nethotabhingmiinégl 4881 Fo* a1l segurgEda L0 FRle

medium for hybridoma culture (SFM-101, Nissui Seiyaku Co..,
Cultivation temperature is

Cultivation time

Ltd.} and the 1ike can be used.

25 normally 20°C to 40°C, preferably about 37°C.
is normally 5 days to 3 weeks, preferably 1 week to 2 weeks.

The cultivation may be performed normally in the presence of
5% gaseous carbon dioxide. The antibody titer of hybridoma

culture supernatant can be determined in the same manner as

30 the above-described determination of antibody titer in

antiserum.

[0063]
(b} Purification of monoclonal antibkody

Separation and purification of the monoclonal antibody

35 can be performed according to a method of immunoglobulin
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separation and purification, as in ordinary separation
and purification of polyclonal antibody [e.g.,
salting-out, alcohol precipitation, isoelectric point
precipitation, electrophoresis, adsorption and
desorption with ion exchanger .9., DEAE \
ﬂﬁﬁﬁf&§éﬁﬂrPﬁ@mﬂHQ%ﬁ%caéanf|??r%ﬂl &ﬁlggﬁgc???%yatlon and
i caRE bANo £ YA bRE1 Coht BEddynd eQrl y skt iary-iolnddy
using an activated adsorbent such .as an antJég%no%ou nd
aslmh@lpﬁagélplwat%nlﬂoe%?m?fr]d‘t éﬁ%n% PRRgtpL et rohy

gﬁ&k@ gigh eadéd?:’ﬁﬁ@i@nt £nd SRpRIRLe ohhei tiesidre@xchangers
antl 0064] [ Preparation

f
(3 DO BEETh s HOTARATS A E TR L BP0t ERREL o Sdin epectfic
ﬂd?“??ﬂa%goﬁan é%ﬂad%%ﬁﬁeéﬁﬁﬁﬁCﬂﬂlgbtﬂeaaﬂfiﬁﬁny kizdwg an

se or od based thereon

wmmhdaﬂtbmw@ ﬁﬁe%r%%fe#ﬁen-?smﬁvg@d%rﬁ“@iﬁ
%’Potoer dlﬁcegrbﬁ‘r%@ i ) AnBOAPLS¥cftidy kABUDDAMdgen

den"such as a protein) and a carrier protein,
seprIrd iz npeadraimed antifpoghé- conpl ex in the same

Eﬁﬁgﬁt as the above-described net hod of nonocl ona
dy production, collecting a product containing
anrépﬁrdnmmm E@ aghw¢%ﬂna%13NPPQOgbbC|es fromthe

| mun 'naf‘”ﬁtl%%& ?E' P b ki B 8mEdie can be
ant i body". aralng e coﬁp ex of ‘i munoanti gen an 4
pRsdicsd ducatreiingused: tmethoruknoen PeamtaPr hHBEREIY Pase

carrie rot el a A 3k 8o8l cArdHe nt

Eﬁﬁrﬁgbteﬁoﬁaﬁxﬂg)éhyq%ﬁeggﬁgaﬁﬁate&@?ltﬁeg are, a?rese
hﬁﬂ@n’iﬁﬁoﬁ;rtdaaﬂtbiebﬁdydagai iyt folming ninFAHLeF RE&pERN
crosslinked to the rrier. hs.effi aRHOHUELE: 1
fppupgantgen aﬁe?ﬁgg ?phaﬁu%lon%r %sgggﬁ%lu%l ing bovi ne
%@E:Helﬂl biiﬂdhlzb.ﬁ\jl laezﬁaﬂuwlogdiabuthﬁ oqesdan dn Fhpetame

enocyanin _ or the like t t ¢ 0zR¥ibod
e L S Ty
tpgoaueéla@pt@jme«mmnbea upﬂmuctvwnbasnmdﬁhﬁnﬁgbo Y

agents can be used for l.i a

egrinst; ap| YRES aﬁPa"é?Fr?ae Q‘%lc?gulf“?‘ng Bhec h%ﬁt“%‘rl afla
EJa‘éQE?fi eﬁ&fpuﬁ@hﬁgt g}de %tterbodgagent s conpri sing

t hi o roup _or the_dithiopyri

li ke cBAIB m&h%SOI?Hée’Eo gﬁ%‘%\‘("f’ ‘5%&1%&@:&%’:&%: ,

%t@i%t g6ed 85 irhunQkeah ofgmeaA3 the kJ.nd of carrier protein

and the mixing ratio of carrier and hapten may be any ones

whatever they are, as long as an antibody against the
immunizing hapten crosslinked to the carrier is efficiently
produced; for example, a method that comprises coupling bovine
serum albumin, bovine thyroglobulin, keyhole limpet hemocyanin
or the like to the hapten in a ratio by weight of about 0.1 to
20, preferably about 1 to 5, to 1 of hapten, can be used.
various condensing agents can be used for the coupling of
hapten and carrier; glutaraldehyde, carbodiimide, maleimide
activated ester, activated ester reagents comprising the thiol
group or the dithiopyridyl group, and the like can be used.

The condensation product is administered as is, or along
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with a carrier or a diluent, to a manmal at a site
enabling antibody production by its adm nistration.

In order to increase antibody productivity upon the
adm ni stration, Freund' s conplete adjuvant or

Freund's inconplete adjuvant may 5 be adm nister -
Bdthng CarFIEr § PetvitvedaBolt™at eq: %o SJ'EI—% gﬁ?r%lsmg

Wfeibal eueidedohonp veekainifitetpatyalonah andebody
can be collected from bl ood, asci

s fluid an h
linkesape edrtidlsidy BresUct HY ity ﬁ*&’ﬁﬁ‘a%gei F e&%&"ﬁhe
WYRAAEELIPOL JTRYand G PUnishanal i antidiaty Blfovant nay
i'n"antiserum can be"determined _in the sa NNET L @See to

5 ttee adhdubstessd bBastRY elrsﬁmn@aﬁwer%%?og?% ter
[ [ . Se ti n ré fudeadsi.on of the
68&3%?%%; §éﬁ?%§bé§ ggngbg@p%rforned ccor di 10,804
met hod Tok pblmmﬂrm@loI@GFﬁhoéfép%ratheoHOEmOﬁf# ir}?ﬁ" PSR
as i.n th i e§CkkLbed, sehaatl enocaddd of a mammal
pﬂﬁ%tiec?a?ilg?&o d}r%ﬁ%cl&%%gr gﬁu bod;{f’l [0065] NPR3
fironiriices by the edeprodestribed BefEhotheref ore, an

NPR3 speci es, a, nucl.ei & ack hgt HraedesmNERS by d@termined
10portiO%OEFH§P%%+fg§%§§h€ig% iia ai nst _an NPR3 speci es .
(her@idnaftrer mafnsonet ithes abeverdexrnidegds dAeEFTRHIGHSH) ©

of the present ,inventiong ant beensf-ddicnebe the
ai??99ﬁ§%|¥ €5 e %ﬁ%@' ag%%atﬂafﬁgﬁbodgs,NPRB od of
(pe1 finfd1eans aredy nem hef perarmes RECOLFANINEP s2AlRENOS ©

nucl ei c aci d.of the present i | At Dorha%e thethe above-
pETR B SRR B 06 Pé%%%ﬁ;f%el | o
15 diibEeF anid aldparagndh oandrtatigiice i pr gl ACHPCLBRR L ALPOCY
musclin is secretorily expressed nearly specifically
i R08&%] et al nuscles and highly expressed in diabetes

nodel nieg: arGhReshsf asta npaeptbredf MusSBdPausEPeFRE S a0

expression thereof is,influ ' ¥ re i
NPRacAEREi e o FUELBHE dteT bt e a D eags "

MusekbBsi SaXHQ3%a¢ haiboneraN@RIanpeaidychEgeinatter

bone/ cartil age met abol i sm,_and f.or ., ofher é§ﬁ§g@§tit
20i sogetdnas ¥¢§ﬂrqﬁﬁsEPiﬁspl%&sa%5¥%o%¥o§?aﬁ? role in

tg&%ﬁ%gbﬁﬂ onypf ab) agel besiéd frarcamticantih agrirgt @ ppeleic
gmdggkihgnlgglééég ﬁ%@%ngkgtefﬁgété¥'ggﬁégfﬁé§“9é¥érred to as

wan antisense nucleic acid of the present invention”) have the

applications shown below.

25 [0066]
(1) Cell differentiation and/or metabolism regulator

Because musclin is secretorily expressed nearly

gspecifically in skeletal muscles and highly expressed in

diabetes model mice and post~-fasting re-feeding, because the

30 expression thereof is influenced by insulin and influences the

on of insulin, and also because musclin is expressed in
d for

acti
bone and can influence bone/cartilage metabolism, an

other reasons, it is evident that musclin plays an important

role in the regulation of (1) cell differentiation and/or (ii)

metabolism (for example, cell differentiation and/or

35
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met abol i sm (for exanple, sugar/lipid/ protein
nmetabolism in the liver, fat tissue, skeletal

nmuscl es, pancreatic island, bone, cartilage and the
i ke). Because NPR3 interacts with nusclin to
transduce signals concerning cell dlfferentl

t
odhDpL ke sl ExPeaUPal PeaHE /LAY RPRES U B kabog o) in

312NR yLhatsgn %%%ean %@p%seaeganpmmcasmand
regul at or ? ce di fferent| ati on and/ or. nmet abo

|
Mneexaapt:elaqebraﬂai saei dhkel n BRGATERS ) SPEEEE thlmth

acti dricdHneR e@éﬁbi@,ﬂmmeamon
6‘?‘13‘3%?8 r%ducedé%'ﬁs:% nggﬂgl% t he body thereof (NPR3

5 defd/ciremeyibolic negudesipdt ek it AERIagESEHRS ffodilt 2P
Nﬁﬁ%uﬁpcgggsgﬂggﬁﬁ%%%Peg9g¥ a4yl 1 RWdanHsCch i fedilaaol of

a) a ering an NPR3 species to the
p:aélllerahftfereepimcsh arddoanperAbYL PR3,  or by b) (a)

admi ni ser g DNEdNAl 8Be0es: AkRREns pesy 5oLy iical

the pati 2 1°Gw ng T e be expressed, or
(£t idmioFosiusthin a dDI\]Agamtr @ﬁc@me&#ahﬁmb‘%‘ﬁ%‘&"ree§f a

1o AR YRSy Ly 9L 06 dde BB aobectoncy), 5

sp antln the cell 'e
the maddient, tanﬂmtmsa Nfél.e ahouoFk mﬁlg\w aﬁ Watleﬂt

speci es at &heode ahenvsedriing an
goéxw%9d|4iégwt%§?% oﬁhfﬁg ?IC and?gf thgra eut i ¢

AgBRY Ssfcie dbSEHSGP&EmHmn abedepiemquDmged9§pgﬁEtQQNNPRB,

Di seases associated with NP nel.u
aPE pvtP) §a% p@@lpbst%ﬁﬁﬂ%I%;%Ngygégggé¢é§aés ahURBR3 Miecies

15 dbbf erentdatdnen aﬂﬁdéDIowil‘Bj aipel DYF tries erepsed, or (b)

abnornmalities of cell diffe entla biect
mepabeRREing Fr S8 5BRY vala pro%éel%%%/e?' ggg Psm Jec

| %e‘l'i‘ealkéi VEowidly theSUea ixkdleckabremsedesindahereafier

i sl'and, bone, cartilage and th e;
S peensbEARTANG 5e ERAMITR TH AL EYS Faperss LKo"

' ﬁ%%'oﬁcsgngi)ﬁcoa%e NPRBEEBBEEes alriclai DNA thatsiencodes the same

hypertens yperlipem a, net . .
obcme/ @aﬁfula@% &ﬁfgeea§§§s(goz§1c pggpbgggcrzg:gc and/or therapeutic

os! e%”%' ? 2?1 afd Rt %ssf:bbéﬂétﬁ JdsheNBRS dysfuniction.

osa(gée bone Behcet sease, .ank
spnmd:'plsem sssmmﬁm@g, %)Sqlé?ﬂiﬂcﬁﬁ‘ofﬂ }fJ]gfﬁ({g but are not

eunmat ar t &éjxadﬁﬂ@d theiatken and/or
[:h?%ﬂn& %Sg %\%&3 irld 13Ad s BE ) r i

species and a DNA t cod
NRRE: Spddsms pnefergily abnormalities o E Q08 Hlntiation

25 and/or metabolism, preferably sugar/llpld/prot
eletal muscles, pancreatic island,

ein metabolism,

in the liver, fat tissue, sk

bone, cartilage and the like; more specifically, for example,

obesity, diabetes, impaired glucose tolerance,

arteriosclerosis, hypertension, hyperlipemia, metabolic

bone/cartilage diseases (e.g.. osteoporesis, osteomalacia,

fibrous osteisis, renal ostecdystrophy, bone Behcet
ostevarthritis,

rickets,
disease, ankylosing spondylitis, osteopetrosis,

rheumatoid arthritis and the 1ike) and the like.

[(0067] . '
A NPR3 species and a DNA that encode an NPR3 speciles
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15

20

25

20

(hereinafter sonmetinmes referred to as "a DNA of the
present invention") can be used as the
above-descri bed pharnmaceutical after being mxed with
a pharmacol ogi cal |y acceptable carrier to obtain a

phar npceut i cal 03|t| equire "
éHSFﬁh% Hﬁf'égpﬁ§n§8%efﬁ % r?%rsad Qé%w Sushs BER T
OhvEROIGEN CaAbki 5ed LS tarc abovendesttidredl Pharsadeuiical

preparatjon materi al e used

BLERHi RINY TIHE Héﬁg rhﬁf — og}ﬁ? d?aﬁ?gggagsolc%frler
RbepBEALH @%barﬁ@b&&ﬁicasdw@olsﬁzem ssispendined . agent ,

i sot oni zi ng agent

: ffe hi
li qui PHrRIFERS O&Hglgﬁg qqpiggie %F% ede&%g%§?sagrganlc
Rrepabab LR addirtevessstaRsa conesnt vanaley used as

anti oxi dant, a colorant, .a sweetener h
Brsparpelen dwptemiefsr SBP P2 XATY e 8781 g?ﬁ‘é&eicﬁs‘p !é%c? flent,

Rgkydent 20t O, 43s8HEE t @oﬁaﬁbﬁlalpréﬁaﬂmﬂibheh
starch, gelatlnlzed starch, ., dextri

collvenss esol Wi iAsst | BUFRIPH 8§$B£0p % ﬁ%ﬁ%&geagent
%%@f% }Q{S é&fén%ekbyl pﬁﬁucgwepatabims mﬂd tﬂ:lhanllke
anhydrous’ si

icic acid, é hetic rvative
éwear@anecenagmsumrﬁ%ﬁﬂﬁrﬁaﬁéOHE? e d“t ﬁ’eplr RE: ’

%91 Eﬁggﬁﬁgéﬁt64?QRh%§aH£ theslddieneantnd neheideike can also
nesium stearate, cal C|un1stearate talc, colloida

sﬁdlu@adand the like. Preferable exanples of t he

bi nder E%la Qﬁl%%%;@a&rpﬁbéegf ﬁtz@ré;!fblpiéﬁtosﬁcllgﬁ dtsictpse,

gun1ara I ul ose,

Cﬂfdmswneﬁhmhnmftoﬁho%soﬁém#n SRy neehyt et ded srarch.
Oc@%}&ga' i ”gggfémrpé% SUEh9s e 1 X-ERpRitl eltedr ehal ose,

roxypropylcellulose
hyglsypiropyl oet hyl sl | sbodzem cHaRImeFhyyFebl 1ifife 9o

e f o
A PRTBREY S EPLaTPaE o B RS aBh8 TEpanATC

Céﬁ&mwﬂumﬂérﬂleatbulmsgnesxumnaﬁmmlno metasilicate and the like.

b t L1 ul
car boxy ety Poce o ey RE° SR TR GRAIR, defag ifhoreatun

| gvea sithst ldaut:admrwmqfqm opylcel tal kiclalagd lifa 39kdhe
Preferabl e exanpl es of the solvent include water for
351¥%]ect|on saline, Ringer's solution, alcoho

propyl enereddble examples of the binder include gelatinized

starch, sucrose, gelatin, gum arabic, methylcellulose,
carboi&methylcellulose, sodium carboxymethylcellulose,
crystalline cellulose, sucrose, D=-mannitol, trehalose, dextrin,
pullulan, hydroxypropylcellulose, nydroxypropylmethylcellulose,

polyvinylpyrrolidone and the like.

preferable examples of the disintegrant include lactose,
sucrose, starch, carboxymethylcellulose, calcium
carboxymethylcellulose, croscarmellose sodium, sodium
carboxymethyl starch, light anhydrous silicic acid, low-
substituted hydroxypropylcellulose, and the like.

preferable examples of the solvent include water for

35 injection, saline, Ringer’s solution, alcohol, propylene
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gl ycol, polyethylene glycol, sesanme oil, corn oil,

olive oil, cottonseed oil and the like. Preferable.
exanpl es of the solubilizers include polyethylene

gl ycol, propylene glycol, D-mannitol, trehal ose, s
benzyl benzoate, ethanol, trisam nonethane, . ive oil
ghaldst gpdyetbylatehadacak neesaR]iUrhr c SPEBNAt Y, HadtuRi
citrate, .sodiu j te, sodium acetate and the
FRYEPTSEeEy 8?‘%b edg’ﬁjléén%xgg'of t he suspending, a encj%}e

i ncl udeerewabiet arrmpsligsh ofsthe e%?%litlrlilé(aﬁﬁnb‘l“g]rﬁ ,

sodi um l.auryl . 10 sul u | [RGEEALEOL £ atdithlose,
Pty W{enﬁeﬁig?%%hﬁ%ﬁﬁggﬁkgr?%%?@%%nzethoniunf L

Sbh oyl dRinzglyeer etharorios tadsarenemriiane, FPRESSTEroL,

hydégghi '%igol ym@-gx&g% B3nB0Ly Vsl urilcaehate, sodiun

BELG R TRA §r i Go%e i um caf boxynet hyl cel | ul ose,
gg1 by reld Ulsegie umhycs ety kbe| Hukose,

hydr oxyet hyl cel | ul ose, 25 0 | Gelabdhes enaénede
the |ikest SoPPATRS® op%?@%xéét%%lnr?ﬁ?drogeﬁate

caskoEr ol At tbestekeyltmrshenabiningafsidddTof 2¥HE

I sot oni zi ng agent ,i ncl ude saodi ch | 46, 9¥68s Dkeni um
BudfaRet of 2V GF‘BP?BF?p“g?I}chcos?quﬁdigetsﬁgﬁlni ke 20

E&?&g?é@l peRmoasurf cliher his,f giliyngroyemndsiepggte and the

such as phosphate cetate, t&hoajtrate
tidke; ahyde prR 1 Y4k o1 pPEf e‘?"é%f ease%g%ﬁgégg% he

;:gﬁéﬁjiﬁglﬁglﬁfﬁliid&lell}deDb?m%&armW@hthhfle_ﬂH@ﬁei:ke_
t f
iyt MO IGR G| Halggiegiceniutons

15 gﬂgﬂéﬁﬁgﬁkPﬁg#Eé&Eﬂboé@eBﬁdrﬁﬁ@elike;a@bdyssbbiﬁﬁﬁfacid

20 t he af armrfexnbdaeex

25

30

Pr ef erabl e exanpl es of, .t apf L oxdwdant
imm@esbwen@,hycﬁ%o@@rls&?é g%ﬁt%e‘”ﬁ ngi %é%k@
Prefer@Q@%egggfgléﬁ%ﬁﬁie%h@fcﬁh@rfﬂﬁtdnﬁzﬁudeaGEﬂRuﬂﬁ9lude

edi bl e 'tar prgnment (e.g., food cplars s 0 and
Cobor e ohodo. 25 er L FBoR Cor il v PoaPREel P hucose

\?\B?Fofjr erI or Blue Nos. 1 and 2 etc.),
rrt'Hsol ubl e | ake dye (§eff 288 gégén%rgi'%g)a%gbg h&rudy puffer

nat ur al
dgxelclg eég'pho%p%%ngt, e0Eat £ ,Olapbyhbte) ecl ivate ek deand the
like.

preferable examples of the soothing agent include benzyl

alcohol and the like.
preferable examples of the preservative include

paracxybenzoates, chlorobutanol, benzyl alcohol, phenethyl

alcchol, dehydroacetic acid, sorbic acid and the like.
pPreferable examples of the antioxidant include sulfite,

ascorbate and the like.

preferable examples of the colorant include agueous
food colors such as Food Color Red
4 and 5, Food Color Blue

edible tar pigment (e.g.,
Nos. 2 and 3, Food Color Yellow Nos.

Nos. 1 and 2 etc.)}, water-insoluble lake dye (e.g.. aluminum

salt etc. of the aforementioned agqueous food tar color),

35 natural dye (e.g., P-carotene, chlorophyll, red iron oxide
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etc.) and the like. Preferable exanples of the

sweet eni ng agent include saccharin sodium

di potassi um gl ycyrrhi zi nate, aspartane, stevia and

the like. 5 [0068] Exanples of the dosage formof the

af orenenti oned pharmaceutical conposition include

otal) mrebahat Lbke. such as tablet, capsule (including

soft capsul.gy1 8 &é}ﬁﬁ%ub%) thegwéaﬁemngomgem Iylple

ermul si'on,” suspension and the like; and to parenteral

paegteErin erslisuehdEetagsden %Y%iér@lz%‘@ﬁ@ut%’ﬁ%%%am
ectign nt nous i njection, intranuscul ar

Fﬂ%%ﬁﬁ %ﬂ? th E?g%er|toneal injection etc.), externa

poeesT at i on (e g., transnasal preparations,

trans rmﬂ' pfe a&?é ?% RLRRNG e Gl a)foréhi@ﬁ@ﬁ(bﬂi@iy

(e.q. pp05| vagl nal 15 suppositor g h

@Bbkﬁ&cewtmqall nbmpo@nt;lcal rgicdade ewnk ygpagations’ such as

preparation (e r MyGleeapelhee) And

t‘"—ﬁ@geh KERAPSHY glgﬁgl&lélr?de%t%%a? é%éng%sﬁ& ons gan W

g&aﬂuwﬂ @W@r meybag, | emceivos 88e0eRskave andefhe %lkef and

fornmul ati on 20 tec s
o S RGO SR g s
%ﬂ%%b&h@nnfiﬂﬂﬂéﬁeﬁbuarEmgeatayn,piepaﬁmm$Qﬂ&§ra@@3ectlon,

d bed det ai,l I
nGBBPBAECTIF | HBIBFA IACKUT 1 Cal LB RaOSI 11 s oa 0"

dgnerdhBg] OPr&iRsaga ohel N ranmiaired DEepaka G v @intment

ingredient 25 and the Iike d a naabout
oatp Do SODDABLEIWI g I- 'FB?C%%?Ianp 3";‘%0%’? Ridina

15 sﬁEb??)'Spéﬁﬂ@&yca&ibymﬁmhhﬂuy,aa reke$§ﬁ(gqnq;@léed

20 aﬂdcmﬂmgyssﬁng ererR Ly 1§ he g8t

25 and the like, and is,

sucr ose, starch,
mmpﬂr@@mﬁt (el g. SUSAPHBR ng%a%ﬂ ef"llg?gg%a %%lléc)l ui&?nhaﬁge

i ke), a blnder (e.g., a-starch, gumarabic, 30

car oxynethylcellulose ydrox opyl c u
pol yvi ﬁ?iepyr PORTRRARITASA Lt AP PO ong B pa5sro Tesg > @

t al t eyetayl bywel 26000
alﬁ%l&t\%d ril’?'9 gﬁdééf%.gﬁ It:ﬁr?eﬁQ o C?Cf:l?l;::ggl ﬁ@ggh&”#épanese

orne

M cejésmsa&r oeli%' D8 coatig bgséecific meehd3s pod mmacmng
t &8 I'Mg, enteric dissolution ok; usta,i.ng 48t of an
preparations are described in detall below he “ton

active ingredient in the pharmaceutical composition varies
depending on dosage form, the dose of the active ingredient

for example, about 0.1 to 100% by weight.
For example, an oral preparation is produced by adding an
lactose, sucrose, starch, D-mannitol and the
oxymethylcellulose calcium

excipient (e.g.,
like), a disintegrant {e.g., carb

and the like), a binder (e.g.. a~-starch, gum arabic,

3p carboxymethylcellulose, hydroxypropylcellulcse,

polyvinylpyrrolidone and the like}, a lubricant (e.gd., talc,

magnesium stearate, polyethylene glycol 6000 and the like) and

the like, to active ingredients, and compressing them, with

coating performed, if necessary, using a coating base for the

35 purpose of taste masking, enteric dissolution or sustained
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rel ease, by a nethod known per se. [0069) As exanpl es
of the coating base, sugar-coating bases,

wat er -sol ubl e filmcoating bases, enteric filmcoating
bases, 5 sustained-release filmcoating bases and the
i ke can be nentioned. As the sugar-coating base,
sald0%¢ by dsedthavhikolowmapebeseused i n conbi nation
with one or two or nore kinds selected from anong
tege2l preci pitated cal cium carbonate, gelatin, gumto
ar abi as pstahplas, of areacbatip kARE t FEGREREC2REIY bases,
exanpl e t he, wat er,-.s fi FRGmbasssing bases,
E%ﬁ?ﬁﬂ%£%£%8lgﬁ%?éc%ﬂ%ﬂgggghgaf6%§%$%S§Fggplulose?

s BYSEoraE-opI ket hyl Deidastosg, bages ouybithel déke Fs e
and net hyl hydroxyet hyl cel | ul ose; synthetic polyners

seekiered5 pol yvi nyl acet al di et hyl anmi noacetate,
anmi nogl & WHEeEhaakyte4 ing tpsky nencEfeEUdr 4gPt, BRI JEY PO

nane), Roehm Phar ma ., and 0 i | sdpe@sed
pé??sh‘é&%ﬁ%lgﬂcﬂfﬁ% i1 E‘rﬁ? Jé%éﬁd]%ghgxlhﬁgeégan be

FeRh 9:9&9’? A3 5% pRBLES1 it dcheadnieni cafidnateoagPhgtin, gum
base, cellulose 2

] 0 polyners Su?htﬁé like.
10 layabdsy POy ey hFRERRYRR 0¥ Shifhal’at e,
hydr oxypr apyldmRishpkcehé Uhase -sotunle Sllbeiqratdpg base,

car boxynet hyl"et hyl cel | ul ose, , and cel | tate
wieilBal age : PO kIS SECP 0Py Y CXYBH °B¥f‘%reé§ﬁ‘§?r%%r at e

%&gﬁg@i@mﬁwmow atl@roxye ) hy Roskimlpivgr fad

, thacryl ate copol yner L %5 [Eg?}@ﬁ%g gﬂ-c%OQgS

(Mertage hydresye FodinalPHaPRes Ve aRdP acryl at e Late
copol ' £ 626 arRTe pmi Roebky Iritdhesgy+a

15 éﬁﬁﬁfﬁgﬁg?g%gg 3ﬁ%g?3%§?ng subst ance ls hpﬁgmﬁﬂgﬁk@q; and
amshbdllvmelri Re [Badram thgnt F5AdY . Na éxgﬁ‘Sﬁés o1 the J
sust ai.neq-r il LRga biakes sush aslpullogan; an
dﬁ%?ﬁ@f@agﬁgksggﬁg%%yF%g??EIose; acr;Iate pol ymer s
Stigd Hkearinoke kyemigidn®eryl at e copol ymer RS [ Eudr agi t
RS (trade name),. Roahn Rhaepic Giil-cwadiaghpase, cellulose

|a€%9.%§?ﬁ§?

acry net hacryl ate copo] r ,suspensy
20| Forngis. e B Ao e OPY R R P OGO A"
the like can.be H?gééf&5¥§3e3ﬁcgﬂst@bﬁuﬁﬁﬁﬂ&e;ibed
[

c BT oY R kY be lised i n a 49 _
carboxymethylethylcellulose, and cellulose acetate phthalate;

acrylate polymers such as methacrylate copolymer L [Eudragit L
(trade name), Roehm pharma GmbH], methacrylate copolymer LD
(trade name), Roehm Pharma GmbH}, and

25 [Eudragit L-30D33
' trade name), Roehm

methacrylate copolymer S [Eudragit S {

Pharma GmbH]; naturally occurring substances such as shellac;

and the like can be mentioned.

As examples of the gustained-release film-
se; acrylate polymers

RS

coating base,

30 cellulose polymers such as ethylcellulo
such as aminoalkylmethacrylate copolymer RS [Budragit

Roehm Pharma GmbH] and ethyl acrylate/methyl

{trade name},
e name},

methacrylate copolymer suspension [EBudragit NE (trad
Roehm Pharma GmbH]:; and the like can be mentioned.

35 The above-described coating bases may be used in a
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35 wit

suitable mxture of two or nore kinds thereof

li ght- bl ocking agent such as titanium oxide orAgfgh °
sesqui oxi de may be used during coating. [0070] 5 An
injection is produced by dissol ving, suspending or
enul si fying active ingredients, alon mnt

dutmba mq}fa@éﬁt of (89Q).OT FEFgskindt % also, a light-
89{) @t ugﬁdéé’g@:ﬂ_%tn%@mcéﬁ.{@é S |1ro&05esquloxlde may
yco car boxynet hyl cel | ul ose, sodi um

hbguslaﬂeitemdlgt h?eatilk@) a preservative (e.g.
gﬁbzg par aben, 1o propyl paraben, benzyl alcoho
but anol , phenol and the |ike),_ an |soton|2|n

agent &m ;p}eaao@num$CMWQQHQﬁ§ byl9é§¥?¥W1HQD-ﬁHﬁﬂF?%+

ST, g, Hhreons s
gal.joe, pays;mﬁasesaputpmmtméenﬁ k%»}dxzﬂgegﬁtsﬁggastor oil

| ven
2 ahbLer TV It sy EBEE GRoaetnaeeL AR, Boot e
ghycahtangnd hend ilkap) , »fpossnvadivadée t‘!vreé“%i(}éfﬁp%a%e“'

Za%légrhlgéfg r€=e\§ b%nsztyzog g&ofaldhq%lr@faﬁtaﬁé’ﬁ' \HReeRt ah@ the

I zer m
511bdém,naﬂnﬁstb’h&nlz|:lk@) agantl aas;oot ﬁpﬁgﬂmg&i&%&% glygerin,

benzyl aIcohoI T
iteeri AL P ?Eikﬂq g'fP %T?%ggﬁpggfgke)r%3? gge tike, in

[é}p?agueaggawbvéﬁte (m gpar dis’oxithdesva@QFal W%@-‘@&Fél

ol FAORBT 4 1013300, ENA) B el & (For” b e

QE@%‘smvﬁgtgﬁablak%&E?,suﬁheep oElwa@ilgasepamne Rily,

, s, and the like

e Seamaee, Bad i M 1SS & L abPTHEY iRy, OLOGEL R the 1ike).
Pt ORI 86, CAbher ppsutduenagent, sohebiDNaest (eh@- - % odiun

t
e om0 LIS ol 58 P CSBEbERLIS v

agﬁ:ﬁ%'géﬁlmv%‘ib%ln AdenoN nugeyecamt a cﬂoothlng agent (e.g.,

eno d
beneyl rpadod GofvERt i VR RBVHBE. S DR or THe > 12
pr eggﬂylﬂvﬁr&t& QR Sk S0 dhpoadeni stered as it

or together with an auxiliary substance t
0
pnoum1§ its uptake, 35 with a gene gun or a catheter

such aspa lydr qgel ,eabheielon thls obtained is safe and less
" toxic, it can be administered orally or non-orally to, for
example, marmals {for example, humans, rats, rabbits, sheep,
swine, cattle, cats, dogs, monkeys, and the like).
When a DNA of the present invention is used as the above-
described prophylactic/therapeutic agent, the DNA of the
present invention, alone or after being inserted intc an
tor such as a retrovirus vector,

us vector, or adeno-associated viral vecter, can be
The DNA of

adenovir
administered accerding to a conventional method.
the present invention can also be administered as it stands,
or together with an auxiliary substance to promote its uptake,

h a gene gun or a catheter such as a hydrogel catheter.
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[00721 The dose of the NPR3 species varies depending
on the subject of adm nistration, target organ,
synptons, nethod of admnistration and the like; in
oral adm nistration, the dose s is nornmally about 0.1
to 100 ng, preferably about 1.0 to 50 ng, and nore
BoeFel abl y about 1.0 to 20 ng, per day, in, for

e><anrplqsrr e HJWRL bENERY BRA k! y#i thdTRiepleabiing on the

abnornmality (assumng a 60 kg body weight). In
papgaceraf aamnnsgtamg%n tangRs SFotfe 536‘5%0{7%“‘&?1‘0‘1 of

Qﬁﬁ?ﬂ?&i%hé%% Qﬁdsﬁﬂéeffkéﬁ i%ooﬁgﬂ1Qdﬁiﬁﬁﬁﬁvaﬁloharghé dose
nmet adm ni stration and t

5 hskeprm@llpmmo |lntphé0@omgn Cgre(;@rapo,:l,yeep?g'ﬁ tch to 50 mg,
b t efs6f,abhy fo
RGP 0810 0., por ety <o,
la&amglepea mpeﬁlthltbram élpadpla@%/ 16 & ngrleg ity
a”" grt?t]ﬁagb%' 46 GOIGNIRI | ) $ARMUEZAL ackOnkgrration,
g?‘lt n-cases

re t he 'subj ect  of
ewhm Bu,ﬂl;latdm iva roehedepending oBuihf, SeiRse of

o SRESTRIEAL I o ITREE RS, ihutmine o

F&rcﬂﬁ(ﬁﬁl_htr@’dﬂm iom the éskezofcuemewmpﬁ»gf ol tthe 9BFelt 27
adm nistrati

of n, tar d of
JAERELPR a1 Toh SHRE ORe P FRELET %bSPiy“pgﬁrﬁr@'%.i?r&‘a‘a’t°l on
plg%ﬂé&?acl)yswwmw Jly taba0t mg, landh mpge Ryefetakivempony 0-1
about to era to
P iy, ™Fer PRAY cg)33‘|"'n mf’ %%x%ﬁ%xﬁéf gla?{é%{?@vu\h% % 25

15 Sé{gg%’x//llll pid ﬁ@taﬁmucc aaahbmmarmw y{a(mungng 60 6@ kydy

rent m i r

s‘i’?ﬂgﬁhﬂdoséﬂ\/‘%\aﬁe@s Eéﬁeﬁa‘? ngo! nc{%héks%’hgﬁs%ﬁ%mn is other

ai%fﬂr{”aﬁl'ﬁﬁlbhona dcd <) o raegpndimsy npt @rrgxumm;t@@ﬁe grer 60 kg
m

nistration and the like; for exanple, in the form
opodin Wedjabidt FaR, P %rﬁg}%&é tef®Hor nal 1y about 0.01 30 to

30 ny, Llesabby @KENHNHDOI the 2frepntaddvent &on varies

o Bt ot 19 £ e Bap PPl S, Spebet omsen
CRIFEETRL ssR s Bhcip o
hadmnm:atms‘le,ﬁjnao‘rih@s%%?%l%?g nloé'mﬁiﬂlﬁrfﬂﬁo olsb:&pg? ggo g
3%:899&’5118@ dutan . fer AN RSt ah80mored Jpreferably about 1.0

to 20 mg, per day, in, for example, a patient with a

25 sugar/lipid metabolic abnormality (assuming a 60 kg body
weight). In parenteral administration, the single dose varies
depending on the subject of administration, target organ,
symptoms, method of administration and the like; for example,
in the form of an injection, the dose is normally about 0.01

30 to 30 mg, preferably about 0.1 to 20 mg, and more preferably
about 0.1 to 10 mg, per day, in, for example, a patient with a
sugar/lipid metabolic abnormality (assuming a 60 kg body
weight). In cases where the subject of administration is othexr
than a human, a dose corresponding to a human dose per 60 kg

35 body weight can be administered.
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15

(0073] Meanwhil e, an antibody agai nst an NPR3 species
(an anti body of the present invention) is capable of
inhibiting the interaction of nusclin and NPR3 to

i nactivate (that is, 5 neutralize) the signal
transduction function involved by NPR3, for exanple,
EA131di fferenti ati on and/ or netabolismregul atory

act i VideWnwlYe2OW &nt8 paug! &% &iraed GirC QPRBI sﬁ:@@xeﬁs b(a&e
sequence conplenentary to the base segggnce t hat

anciitsly NPRBNOrPELIFRT LoNSPRePROFL Y ISRORRAPnGT rt ing
EﬁgjfﬁégyActQBnag%'ﬁﬁggT%n 1Qanyek eI adelaetefatde(that is,

resent |nvent|on) I's capable of inhihitin

mecprssizen She NPIRRIY tma@@ﬁpﬁel@rhefuqqféﬁgcigﬁ?fﬁ? Gy NPR3,
E?@é%ggﬁﬂgenSelih&lfﬁé%ﬁﬁ%ihegoﬁfaﬂdV%r hb@ﬁﬁ@liﬁmlﬁﬂqulatory

d/or the translation from nmRNA. Therefo
é@lmsant Mb@rdq/h:dfe t HenprEesBRtaGifl ERIPEHS BRI (2)P34T Sgaquence

ANLLOERSR AYCLET P At PlocklienBE OARN! dribéaBs! BR3 0 @

i 5tT on and/ or met abol i smregul ator _jn
phet bon eeakiodn ( inelhetigw trabppyme And 4 RNA; an antlsense

above: descrl bed, NP A gephesent
PAGERS giF> cgg N Er%%q grgﬁ%%%utl csa;}'faptaa ©
eXBipleing tmeophptasucm tdfeN&BéubY cbkgéﬁ{ngf &hedi seases

20, 8500EL 0o Lo BEnDVRBIPL R A ole MBS e e

aSSocClI e overexpreSS|on
QEaﬂE’&Blptﬁhﬂ@h:ﬁ&hbtl @sd ffr ddlel tyehsbaenn FHoBnNEBRY/ or

net abol i sm _ prefer | fs 2
dPererere ath) oﬁnaﬁaﬁglf’gdﬁe? or Ekégép?gfler?\? nltion or {2) an
SHEaELhE®I dlidedicehpi qesAbie gmesentt beventidnveps pafell
tissue, skeletal scl es re n
GHEEPFAgE: A B PRcHe LR DO rERPLBAGEE brge orientation
$ReerbeCcab | dhat Q?falmbedenm—ldm::J.baﬁ HPR3 mneq.uem p&gda DNA

to, obesity, diabetes, I alred Luggs
ot ehPoBEF s 1DV BB e % Dérglﬁage%a?ﬂqgalf for

r%%%,ji ki C b@ﬂ%rﬁﬁfatdﬂi@ge&udraﬁﬁm aganthéotldaeseassé

An anti body of the present in |
20 cadosinsed WLEh GiNe AUPISSPETTR B GRoE N robhy on ke ™

N PLEPSE £k AP %hpbaén@maxmlssmoapaf MHERM as
%C%a?%g' a orerrenti gr:lLeq NPR3 ’y'PeC es fisgnhe

prwseme likient obreelle SPEERF TR ATk ag ant | sense
el £1,SE3G! G068 159 e oadEb T sdirattens iati st ani/ 0X52

metabolism, preferably sugar/lipid/protein metabolism, in the

25 liver, fat tissue, skeletal muscles, pancreatic island, bone,

cartilage and the like, can be mentioned; more specifically,
examples include, but are not limited to, obesity, diabetes,
impaired glucose tolerance, arteriosclerosis, hypertension,

hyperlipemia, metabolic bone/cartilage diseases and the like.

30 [0074]

3

An antibody of the present invention and an antisense
nucleic acid of the present invention can each be prepared as
a pharmaceutical preparation as with the aforementioned NPR3
gpecies and a DNA of the present invention, respectively. The

s antisense nucleic acid can also be administered as it stands
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with a gene gun or a catheter such as a hydr
catheter. The dose of an antibody of theygrgg:Lt
invention varies depending on the subject of

adm ni stration, target organ, synptons, nethod of
adm nistration and the like; in the case 5 of ora
vt @i genat gam, o ke cdcbetes s y ABELPIRL C£atHet6s-

Y. p&%%eéggéxﬁggﬁy%nilgogg 59 F%@Qeﬂgrﬁnﬁédﬁﬁahabbyles

about
or exa
daddreningwohhtba swtb_lm‘trralfl agmmi%u;@é;rlpnu pFﬂr‘ﬁ%‘% 5P m

um ng_a, 60.kg. b
%ﬂ?‘%ﬂr@r’ af“egtg?ﬁi <?fst %lwkgﬁgnsldn gh%0§§§§eo{/narﬁh§s case
Orggir“idil lagmmnlsheaisim]ﬁectheoﬁoa@irﬁmll‘@tm@tlllbinab?‘a? ditl to 100
t f

e LB e B 1 LB i on@roantatiifty about
%gﬂg nr‘;aal lai;ﬂ g‘gw %‘végl %é:llyadnﬁntfage@smmkmt o petdesk yith an

0

A LR Rl TR0 iy b
gféy%% )2 y l&ﬂr L8 amtgeg olfappaEnBentaJ\/\/IEtCmian staghmnmiﬁhey Smgl@

i

e LS TE AR T WIS PR b, coroes
bﬁ%ﬁ‘ﬁ h%ysmgt%&% Félrgbﬂlﬁmbo% admﬁalsbra’espomdwghpolake, for

er g (o)
gganpke doide tHe 59”@n??§¥h§§gﬁégﬁglc é&ﬁg}éﬁﬂﬂJﬂ§£e{§d
B §n§ﬁl£‘.§?e;dﬁ§ﬁtat0{ah¥aadtaﬁs ide pendahiy oxbadte Os@Bj et 3Gfmg,

ar

BeREAF SR LA aid BB 79 KB 2P0 PRES ok o fERB1Y fhout 0.1
adm §i 5 ,%ébapraayt hengloser i exanplerl laypatbmrtt with 80 100
ng, pre eraalb% about 1.0 to 5 5
pbabamabl iy Lﬁug@rmml@dﬂqﬁa oggpmdé@,sé{%ﬁquz 60 kg body
%%ggxlcfl <dn 2 SheNinadd Reyan s@bﬂebﬁad:f taﬂrnhwﬁ:gatiqm pig other

assum ng a 60 kg bod
thea af hpasenterdgse g@ﬁ;ﬂqsgqr}dgtqgo 0 Fh % c%o%e %Qr 60 kg

\%ard ggggngérg%ﬁgﬁ%glﬁg%ﬁéﬁct f of adni ni st ration,
and thabk Hese fof a@mﬁﬁnéew% R g %gf')n?’mﬁt ¢ [ Hsent

ecti.on f
d:d{seeqtgonn\orr =X +ac§éé§%?1 g 81? ?g%’gegib%%@usftg?glrtﬂwratlon,
atbﬂujetOJol'an ZWlm:omsan@eﬁap@ cﬁgc@ﬂ%&p@ TapioR aHYdl tthe like;

P8Ee02Y: xagplsn, amatogst iwitdrmarlly about
or%’]‘}?alcaﬁﬁg sugar%cﬁ‘{lmg 35 mstabollsm a;sumn ay >

60. ka:dady wei gpre)fenabWagbgutm%r% fheV By, and m
preferably about 1.0 to 20 mg, per day, in, for example, a

patient with an abnormality of sugar/lipid metabolism
(assuming a 60 kg body weight). In the case of parenteral
administration, the single dose varies depending on the
subject of administration, target organ, symptoms, method of
administration and the like; for example, in the form of an
injection formulation, it is advantageous that the dose is
normally about 0.01 to 30 mg, preferably about 0.1 to 20 mg,
and more preferably about 0.1 to 10 mg, per day., in, for
example, a patient with an abnormality of sugar/lipid

25 metabolism (assuming a 60 kg body weight). In cases where the
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subj ect of admnistration is other than a human, a
-dose corresponding to a human dose per 60 kg body
wei ght can be administered. [0075] 5 (2) Genetic
di agnostic reagents Because a nucleic acid encodi ng
NPR3 or a portion thereof (hereinafter _referred to as
Suhieectense aduthesttratdion 66 eheer grhadedt PPRIRNtF APSE or
t he antisense, nucl.eic . acl.d.o ot we tdz@n be
PSR na gt cBet o] Bee bt o Y R 16 e
admiflVseaeaiodi ng NPR3 in a manmal (for exanple, rats,
rabbits, sheep, swine, cattle, cats, dogs, nonkeys and
{ﬂ%7§1ke) (gene abnornality) when used as a probe, it

5 i(3) us@fadiasiiaghost exarmsloepta genetic di agnostic
reagent for danmage, nutat.i : X SdrPthereof
of {habTes, AmRRAL] p s sgc R g IaEEeR, BT pees
ng@f@%:gﬁm gﬁg@ﬁréhetd)m stheRsRnsempaliedc pred ofde
above-descri be netic di ' [ ; n e
Eﬁ??%@ﬁé@“ﬁﬁ@ﬂ@?g?a%th‘? ?%gg%bgggﬁ%agﬁ%gﬁfﬁgnégaﬁwbe,
peebonfethuht ifar iexeapiitle mkt Hetlsckimmwprp@bnegnatifeh 10

as Northern hybridizati nd th S§R , rats,
10 EoenBibcer WBiA e?ﬁoéFn%WipS?g%?ﬁ%), Br %gggg?%gsra ®

LbesNathanal shsadenyanile Scaesgedons, timnkenist 8gd the

t ates of Anerica, Vol

86. pp. 2766- 1989)) .
Hdﬂceéxéﬁﬁi‘-%,a?ﬁoﬂl@é-ﬂ-éé@eﬂh%&%?se%%iaosn aofzpélz\igﬁg ?g 13 userl' asy
df%‘re%fesﬂplgy dlaens Bybgishtdat ireagent fow damege. fBrEtation
exanple,” the 25 subj ect %ag ngj ﬁl t%%n%ﬁﬁﬁ beingq

<k slegreas fd VR¥RE SHSS s d w th dysfunction _
15 péxp'}!galg%]j.oﬂropeéwf&éﬂp'f@sﬁib@ sEifiter DNBr om nREA diaggasbe like.
in-the futu

re. I'f overexpression gf NPR3_i e
by Nor fTher Above s HrAREPOACRRT G %9Pﬁ§?5f§?ﬂ§x?n§g§?“se or
t he .subj.ec - - i ggaoseskeaar Hevegtioketan
haé}elcelS%I?Jgf%séggg&é%gaocclﬁfgd Wi t ver ex ressigg of , HMPR3,
osebRimed kel for crarpier FEBHR? ‘hg‘noajl%s@gge Ph The
&yture ﬁN%H%§§HP£§%&éH A4S eAs esCRSSITH aieetiodi {Genonics, Vol.
0

it of ~overexpression of NPR3, abnor it
20 06, Q&b ajrmf—fséeemw%m,on?rogseér%a%roiﬁggﬁog‘ﬁ‘?%%@i Addtfeny of

pref erabl y abnor gpi i1} ef RbsCeEl afdrica, Vol. 86, pp. 2766-

Sciences
2770 (1989)).
For example, i

by Northern hybridization and the like, for example, the
gease

f decreased expression of NPR3 is detected

25 subject can be diagnosed as being likely to have a di

associated with dysfunction of NPR3, or being likely to suffer

from the disease in the future.
If overexpression of NPR3 is detected by Northern

hybridization and the 1ike, for example, the subject can be

diagnosed as being likely to have a disease asscciated with
PR3, or being likely to suffer from the

30
overexpression of N

disease in the future.
As examples of diseases associated with dysfunction or

overexpression of NPR3, abnormalities of cell differentiation

35 and/or metabolism, preferably abnormalities of cell
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differentiation and/ or netabolism preferably
sugar/lipid/ protein netabolism in the liver, fat
ti ssue, skeletal nuscles, pancreatic island, bone,

cartilage and the |Iike, rmre specifically, for
exanpl e, obesity, diabetes, i nmp rge gb‘ucose
@:of@r@m@éataia{lew%’étq é‘reéépg “Ffﬁ%'pé?rte TP

?ﬁ%ﬁ)lﬁ%@@/@rof@iﬁb@ﬂa@m@@@ﬁ{ Cari tiHeage ve s efsest iamte,

can be nentioned. [0076] Scrge % 34 the
shririirid THEGLe e h RREE aaftd Cekpr 2R &?%ﬁﬁf ’o ¢
NPRS Hb%esﬁgéelw&éﬁf FeirdeQimb 118, RIRSEBY, | ASNtiam

can be used as a probe for screening a, conpound th%%n
tihpaiges hacoespk weaweaﬁ?r%?sqacﬁ%ﬁmﬂcggmﬁtgﬂﬁ ‘
éﬁ% S36NG | RUEOLL O NI PW/E8st 1464 hadeakes 1and the like

|ng a’conpound t hat changes the expression
aapume refntiNPRE; which conprises neasuring the anount

EF’ Jl\)lg MRNA contained in, for exanple, (i) (1)
8 (2) a particular organ, (3) a tissue or ce

| 1s
usmlatfmbﬂﬁngﬂaanompgmnd tdfata chaRgeH Uik SFRITRE ; %ramount ot
& % a transformant or the |ike. 20 [0077]
Bi fi cally, the amount of NPR3 nRNA is neasured as b
descr i Dioel dlsewnuElyia aridy off shecRESPHYE 1AVENTOBRSFIR) P

drugs, anti etlc a2 t BadbEgsth
V&8§8atF| ?/ep’iﬁ(}rt? % F%%\nc %%{ngggﬁ{isﬁ%?d tﬁebl i ke)e

@xp@eﬁbycsmcaﬁomtr efsN(’Rbr exanpl e, soaki ng stress,
el ectric sh n%y?“q- htn ééé:@rl%%ﬁﬁloﬁO;W:oxh%m%ebahétﬁﬁd of

and t hBF? ei1s given to a normal or
d @25€n {08 et onpitmidu maat nzathes( ftbe exprpi séloqnaglgunt of

rats, rabbits, sheep, sw ne, ttI t MHGS mRNA
ABRcey ¥haRR FREPES SR RE2SHHHY gtg‘em Fgg?lf obese

i rfaifedbeh) Crdi %:.amph;pel(i)en@t)v@lpgds {2) a particulaxr

arteriosclerotic rabbits,. cancer d gehe _
|otasn, 4Bt ef BIHTRARLT ﬁ%lﬁagsoe.l[aégpé?:gkeﬂl %rgnd&egaé{‘ offNg non

H‘?\g{érP%{a%aQrgé‘f‘ (fior aexasmbeormaneor phack ks,
ney, nuscl es and the like), a tissue (for exanple,
bE@#7lor white 35 adi pose tissue and the l'i ke) or

celI's (gielietah PsaR eaolar oHHPR3 mRNA is measured as
described below. |
(1) A drug {(for exzample, anti-obesity drugs, anti-diabetic
drugs, antihypertensive drugs, vasoactive drugs, antlcancer
agents and the like} or a physical stress (for example,
soaking stress, electric shock, brightness/darkness, low
temperatures and the like) or the like is given to a normal Or
disease model non-human mammal (for example, mice, rats,
rabbits, sheep, swine, cattle, cats, dogs, monkeys and thg
like, more specifically, obese mice, diabetic mice,
hypertensive rats, arteriosclerotic rabbits, cancer-bearing
mice and the like); after a given time has elapsed, blcod or a
particular organ (for example, liver, pancreas, kidney,
muscles and the like), a tissue {for example, brown or white

adipose tissue and the 1ike) or cells {skeletal muscle cells,
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adi pocytes and the like) are obtai ned. The NPR3 nRNA
contained in the cells and the Iike obtained can be
quantified by, for exanple, extracting the nRNA from
the cells and the like by an ordinary nmethod, and 5
using a techni que such as Tagvan PCR, and can al so be
agiiopvses BYRdpeRe okikieng 2KBr PRS0t by a means known

per Seyo( kbk3AnkiiAANSHREIREE exXPiRSs PengsNRRS tite dike

partial peptide thereof can be prepared acgcordin
olptea imsich sandes cawantd Fig6obE: 50w %%?@P&ﬁmeﬁFr?‘?‘:‘el'ﬁ%P%e

lﬁiﬁl\gﬁs [k egﬁ.%dﬁl& hekeaf kd opf Qi dird@edakp téitthod, and
e

ormant can quantified and anal yzed .in then 1vzed
s saineg ramechnagudesett fed Tas¥os. FSROASLC S2PeRhFRlP DR Y

EQrPoUAd 108! NGRERORD HiRG. BYPE RS kbmUpEr Obe NPR3

e perfadrnme y: 15 (i) admnisteriplr%gaﬁlest d
¢bhpuntrans farmanheexpreseisgaiBRIgeie|2 PRghIRLNBFPELY®
mal - at 8, qi ' ¢ngbed o1 ¥R eHbaUEESCcE ibed
gﬁ?{ﬁoef ffnhouré?g%%}é era Iogﬁblc—al ore 30 mnutes {o c
hBéoep 421 theumBNAnOE ctipy SPBRaBF ya A i@l PRBELIE o-hereo

bef ore 6, hour [ a r it Sdt anaf deflyded
10 gopkaingdid} %ygg?rt’%{ré%% fﬁ%ﬁrb%gqggfr{ﬁér 2 da?s, mnr%sze

phefre afine afdneerlabodestmibetdt @bo?4- hours) giving a
drﬁg a physical stress or the like, or at the sane
{PRE8Y

s the drug or physical stress, and quantifying
and agate@iing iifeaanompturst tRREIChRMGET dritcaeFRgePHTO™

the cell fter a.qgiven.t] el apsed after
Wﬁ?s?fﬁ?%%?grp§ﬁf% %gt%es to after 3 days, L
15 Pref aEAbhysediilg b hest tempunst to adagEmainse disease mode

preferably after 1 hour to afte 0 A% @3Autes to
Ao heBap  BERe #Ho¢: ILTFY tl'-ﬁu%(el %ge%értg eﬁé%%rn'pound in

thegredbynhabrd N reifertbdf befidte 38t mbpubes thpe before 12

transformant according.to a venti.qn dTe{ned;
ahmmfuaﬁ?FPyP’F@fea‘i‘Fg’lé’nEfeg%%alo?hogr%a%%u%f%ﬁgmm gfg) °F
NBR3 0N a2t BAr 80 3hileRs 46 ahesed dayst apreferablphafter 1

transformant after cultivatiop for a.giyen,ty (. @ter 24
20 Ty £t GERPECE oSy B0 BTG S LS 1A 6 e

ggcg\f‘%s 3 g%"%ﬁg §0d8ug Prehhkabtyl aftrerss2 otaybe t ket oF 3t the

;gg;.tiéi ag Zgé gﬁhg or physical stress, and quantifying and
analyzing the amount of NPR3 mMRNA contained in the cells after
a given time has elapsed after administration (after 30 .

25 minutes to after 3 days, preferably after 1 hour to after 2
days, more preferably after 1 hour to after 24 hours), and can
also be preformed by:

(ii) mixing a test compound in the medium at the start of
cultivation of the transformant according to a conventional

30 method, and quantifying and analyzing the amount of mRNA of
NPR3 or a partial peptide thereof contained in the
transformant after cultivation for a given time (after 1 day
to after 7 days, preferably after 1 day to after 3 days, more
preferably after 2 days to after 3 days).

35 [0079]
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A conpound obt ai ned using the above-descri bed

screening nethod or a salt thereof is a conpound

having an action to alter the expression |evel of

NPR3, specifically, (a) a conpound that enhances a

cell stinulatory activity via an 5 interaction gf NPR3 |
and mfsclompoghdr okkainsick Lsiiagr Bbe| akAug-deggppoed screening

BW%P%’ :R0StL Qle PhOSPRALEMPE A ARG 6A HPEBKE to
C pr

oduction, sugar uptake in cells/qglycogen
sybehesies edpgeadaon okeval ©f NER3 g ugRACHIGIC@ALE!  fPHIn3
cells t _.u ' , QI Gevis,
O e O S L A R
bnbéeiciniesy mdn NPR3t s owss clior ke examrie, opntracellular
r l ati on,, .protej - LN [RDNEaaght DKk,
PEAH) Bhodi s FhPEL e AticRpRAEt 1Bt SauctaoRyes o6
eegBl produst ichangegat ruitodse e galls CREIRREST n
saccharjdes/|ipjids. in. bl o T t] I el
fgngﬁ??%ﬁéﬁ%qﬁﬁﬁagﬁognl 6%%ﬂﬁfe?g#%gn%gggﬁézgﬁggtSeF J_ e
dpthreent i@ililen fandreleddsd divam opldad fafe degradaghep 1
the lik by increasing he i A ; :
SPLEB) G RO ekt Wk St aar il FroRet AR
aokh¥hé Ysdyraaduc ragul el exp pessiednoieimin-pIo tRPRIUS 20

As the conpound used, ,peptides.,..pr ' . n-< i f i
CORPROR IS Ly e et LR L (L P REh B B uBER Aerivity
%@%uﬁ@%iohjk&ﬁfﬁ@ésbeznsﬁaycuniyhtnhebeng©mpbund3 may be
novel conpounds, ~ or, wn, conpounds,. A t
EHEREEL T ROl RIS S RLPAT oﬁrwg)%’gﬁ%@f’{‘y°ufg’m§c§%u§%fm 3 o

af fFesahei abfod as® beslereharimcevsteablasy dififarenhgation

a ph ol ogical activity. pf NPR3 c nel t k ;
ok BreLLRERRIn SHPEY FEREact Ty I FERe e SFur 25 L

gﬁ&gﬁapgegg§?ntngél @&angaﬁﬁggicg% %Sgggpdwmdrgpw; weakens
physi ol ogi cal activity of . ; 1
e oea BBLER M ARG LT hbY db e tR bt Sihikssion teve
rg%iﬁy§3qr a salt thereof is used as a pharnmaceuti cal,

it can be fornulated in the sang. manner ,as_ Wt

t s gbﬁjﬁgptide
af or emdvst thaedoNPRR % peeHe sPERE Itra KT8 “FPHR®
pégﬁggﬁﬂésgns§HHﬁe£¥Efﬂdﬂ@@uh&sﬁafﬁtﬁﬁﬁidteSﬂ pbdducts and the

like can be mentioned; these compounds may be novel compounds

or known compounds.
A compound that enhances the cell stimulation activity 1is

useful as a safe and less toxic pharmaceutical for enhancing a

physiological activity of NPR3.
A compound that weakens the cell stimulation activity is

useful as a safe and less toxic pharmaceutical for reducing a
physiological activity of NPR3.
[0080]

When a compound obtained using the above-described
screening method or a salt thereof is used as a pharmaceutical,

it can be formulated in the same manner as with the

aforementioned NPR3 species.
Because the preparation thus obtained is safe and less
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toxic, it can be admnistered to, for exanple, a
mamal (for exanple, humans, rats, rabbits, sheep,
swine, cattle, cats, dogs, nonkeys and the Iike) The
dose of the conpound or a salt thereof varies

dependi ng on the subject of istrati
PRk, 1tsERpt Bﬁsadq‘l’é'{lﬁ&&rsfig ﬂ%ﬁx&mPon anzrﬁ%ﬁ&al (for
bxdfp1d nn%ahs,aﬂmal Slabaiiitep, shéwp,dasenes natbiel cats,

about 0.1 to 100 ny, eferably about 1.0 to 50 ny,
APES NI KSHE BRALFRE a]t?gi?t to 20 my, per day, in,

for exﬁi@ld%seaoﬁaﬁlh@rﬁomﬁdohhdaoioa%@af Ihiepedf mam i c
abnornmal ity &assun1ng a 60 k |gh&%. P organ
5 BapoHLEThIhadnenFaRISHS G, SERARLP VE AT SR5aP T cgrean-
g N9 R nbReo 8 Ukl i sofr addlBh Nared rate Qli,ket aigecbral
n, synptons met hod of aggiglstratl 55@
Iadlhenlﬂ‘rimaté»)@@npﬁiée deFe tife OZFALLY P et
ggéﬁ?k%o %yla@% b Gy, 1BnBOmSPe @eﬂarebwabbwt 1.0
ou

my, and nore preferablel %bou% 0.1to
1.6 a@ m@erpamyiayu ning ofoR\@HABIPES: a2 pRR Tt R &

Ca RN B iyt éa&s Rg 68 &9 kody
10 HHBE/ LLPLS AERaBRLL CaBRARIey X N
aétﬁ;htm r & pnrest@tarﬂeradrrtlnaﬁtaahh%m the aaggle dose varil

corre ondln K G wegghi
EgRe Bég n1n|s eregggng%g%ﬁﬁggggﬁggtﬁgkg|%?Q§¢ gg

ed
%@ﬁ@ltbmsal mgrchqd SifehdnahL s RIS 2AAdERE Kt f&na OFc SAETDLe,

(50 Lo sgl i, e o3l Y5 enpreassd absut 0.01
e&° ﬁﬂd% nlégjgggipost astlng 25 refeedin

15 aioscsobm@aunsmmnysabmpte@sied:q R0pBHe @RY RAF P berdfboly

|nfluenc bonel/ cartil ag t abol ra @dtdlent with a
R o e

Wﬂ/@ﬂblﬁ%@taﬁbﬁﬂm abnegmé bt fonlasEupipg ca| $0 kg

dlfferentlatlon and | r aBBheis oth
SRASRIT efbrfidRes SRERCVDY SRRy DL psipeaapheis other

egquplaehu&ggaréldcmej/qmmbsmnmmw |asﬁ)-‘mf=lﬁ gpRe [RaFe S0 k9
fat tissue, skelehﬁang§ pancreatlc i sl and,

20 Wﬁ%ﬁhtlﬁﬁﬁ bg e S e Therefore, a conpound
t aﬂlters t he expreSS| on Ievel of NPR3 can be used
as a regul ator_of cel | di.ff b andkOretal
(ii) mEeasssesiPR? o ge%?‘é’ﬁﬁlsged II?%S Qfs r%J'flge?'entl ation
andLOf e STRIrRD UL E R b OraamRLeptofof musclin, which 1s
highly expressed in diabetes model mice and post-fasting

25 refeeding, and also because NPR3 is expressed in bone and can

influence bone/cartilage metabolism, and for other reasons, as
stated above, NPR3 is thought to play an important role in the
regulation of (i) cell differentiation and/or (ii) metabolism
(for example, cell differentiation and/or metabolism (for
30 example, sugar/lipid/protein metabolism) in the liver, fat

tissue, skeletal muscles, pancreatic island, bone, cartilage
and the like). Therefore, a compound that alters the
expression level of NPR3 can be used as a regulator of (i}
cell differentiation and/or (il) metabolism (for example, cell

35 differentiation and/or metabolism (for example,
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sugar/lipid/ protein nmetabolism in the liver, fat

ti ssue, skeletal nuscles, pancreatic island, bone,
cartilage and the 1like), preferably as a
prophyl acti c/therapeutic agent for abnornalities of

cell differentiation and/or a

SRR/ LA PYOLeLR RBEARomboc By Ivafe SE¢ tiasue
§ﬁ@¥éﬁé¥jmuQEMSQﬁepéd&ﬁﬁétﬁ@eisﬂiﬁéyIbﬁﬁﬁ ,ecast$lage and the
29|i/pert ensi on

erllp%%ta net abql i c e/carérlll
ks EFeSRaaPhE 4% e PTORRE R EHECC &Eﬁ& Fg fae &2
Eﬂﬁbfﬂ%ﬁﬂ%l@%SSE'Eﬁih dheeraseust Lol add]oaameb&bollsm
prepared as a pharmaceutical 10 preparation in th

5 $epechimadd vas EOF t SR IPREPERLELY et iabe t§de cHIRRH o

QE’S&/% Bt%%‘f%ﬁcéheap({@mis%tlbeasmpsxaﬁmﬂmedons saf e
ess toxic, it can be admnistered to, fo

hxawpl:@ena.anamﬁﬁab@m b%ﬁﬁrgl Wealsgts Shd the like).

rabbi t p 06 GAtiskd, asatise aBB%edﬂgﬁcrmmﬂkeys
and th@?ﬁqﬁg °f ié\bdose of theacon'pound or

phermeutamaés 1uep@monmg>r@@atrﬁé 3001 é?:*tarE‘Pceuglcal
admi nj Nipbd rEféJ} Sy Pk OdYs NERSt Bpdchés as

10 BEFPRATE s’%{r |l%ntg%d5%ﬁé er e in oral admnistration,

thecdised isoaver.nmal | y about 0.1 to 100 ng, 20

preferably ab n o ief enabl ynd Less
about f’il%a/“% (%g% }ngpéf’a@l A "4 hud Qbf@{ (t n

in, for exanple, a

Rakiept i ddn de sdganlstpred ﬁéba§QF|%x%mﬁkﬂ|nﬁ p@ymal (for

assum ng_a 60 kg _body t B, Pak £ ercdlctle, cats,
% Tgt rg%‘ﬂlaé}?’ %ﬁegél ﬁaﬁlﬁ%s)gh\?g“ es dependl ng on
15 kﬁ@ssuhpﬁkéymﬁnﬁﬂmhaléikation target organ, 25
synpt Ogﬁe { ho% %&’F J)\?r'ic{ d Ansand therddikeiaries

exanpl an |nJect|on the dose is
'HEﬁ@&H&Mga@@UEhé)dﬁbjeto 80 a@mlqﬁs@ﬁgp By GHERE OT9afo

and npre p 1 irP@kal
oségnr{a%p ,f%?ttécgpa,ppqe & ngjé%ragt%t Qxﬁ thes%%fff;g 1rg da
'H‘é@@ﬁ's*t@a@b@@,r N@ld td)oséa$sumngﬂdy6(abpgt bdel o 100 1y,

ght I n cases re_the subject of
20 |E’-’Qﬁeﬁ?§|blyt ARAY G g Gise® rjé&;?l}oéf%pgégféﬂﬁﬂ ool 1.0

epBeradP, ki, ifodyenenglt, ea rpabeeaanmrstaered
e ot DRSNS (heopa HEE) ({bothRec s R S
weight). In parenteral administration, the single dose varies
depending on the subject of administration, target organ,

25 symptoms, method of administration and the like; for example,
in the form of an injection, the dose is normally about 0.01
to 30 mg, preferably about 0.1 to 20 mg, and more preferably
about 0.1 to 10 mg, per day, in, for example, a patient with a
sugar/lipid metabolic abnormality (assuming a 60 kg body

s0 weight). In cases where the subject of administration is other
than a human, a dose corresponding to a human dose per 60 kg
body weight can be administered.

[0082]
(4) Quantitation of musclin
35 Recause an NPR3 species has bindability for musclin, it
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15 Pf

enabl es highly sensitive quantitation of the
concentration of the nmusclin in vivo. The nethod of
gquantitation of the present invention can be used in
conmbination with, for exanple, the conpetitive 5

met hod. That is, by bringing a test s le in cantact
opathlcn hikPR SPREIETe EHETRISEFAGR CnclRt FRRTEIITy 0" Of

.Sagpl ¢;6@n be nmeasured. Specifically, for
‘E@%ﬁ%‘%@'{l@he matlhod of quantitation of t

he _present
i nventThen meshodeofisatpngdtatdPaget &he RESSRBE pﬂ%%egr}q-iit?end cail

' he hirk 18 hee thmge tisiar
b Ty PRI e et

noassay', . .
fKobashshahktdis, QKHﬂHi@ﬁéagiﬂ‘Ty#nfapﬁ}ekﬂ?og?ﬁt%ﬁﬁ g}th an
eyl t | QigHo v i kedapseba 4dmble can
%gsé)sa%&[eﬁ%%‘?'e(@% creceHni ngﬁfeg§§g%r;rplorfmds thaé ag t ere
bhemba mokada .| iSpecﬁfi¢a¥;y,aﬁgrn@nggyg,(gggnpgfg? o
ant agoni si s Deptd deddade Gl@AgEScHARIng to
Hﬁﬁagb{]ﬁ%%}‘ %re%? +ha pkﬁ%ﬁtaﬁéx%HEQHﬁ_cé e gesc ng

ween nmusclin (eﬁg}., pigti des,

Al ekehod, derarsipedt ide ( torpouidds be2ev s Hétg d1ke or @
compoynds rmentation products and the like) or a
%Egoah%?%%g Hebe efficiently screened by using ga

NRR3 11 86€61 eBrieqr eby , cORad rajatmungagRaex pFedanshasystem

for _ reconpin NPR3, and using an affinity assay

PP AP BASEY Ythe expressi on system 25 Such "
coNPayRAshi notikle oca) ASequpbuied thgy RAGL @ ERITOBSSaY

sti nmul at or $cti&;\/§jat93$ via NPR3 (for exanpl e,

i fiacgeshpultd- ¢ production, inositol phosphate

tion, Ca uptake, cGW production, sugar uptake

ih cel'ls and gl ycogen _synt S ty ipy 1Gehd 9F NPR3
s(fgarSareraase FSo RO ?ésf gﬁ“%’%dﬁ{ lg%%lsgai 29%%?%3 at

r 511&ﬁﬁﬁcfl&gm(gg{;#ﬁsté,atandggbaﬂms @nd rthepélll“?,), f at
synthesis in cells, proteinous/ngn- ; u APR3 and
secr et iPoIFORBgUPEL ‘F]Fh‘f Cg'ﬁ“*&???ngé%%horg{a%trlg{i gign%ﬁém

h&[‘g@ﬂ? 3Gt igon Fglgyi@ég,omroaapﬂm t reor- It AEIR OROMPRITSS -
activi

y regulation, changes in body, weight,y ehangess) or a

20 | aySBhatict FFPaEBAs | phUIT 3588 dE - FE€gul ati on of

25 such compounds include

3p uptake in cells,

wg§$£e£ﬁ§¥éof 8Qn be efficiently screened by using an NPR3

species, or by constructing an expression system for

recorbinant NPR3, and using an affinity assay system based on

the expression system.
(a) a compound having a cell

stimulatory activity via NPR3 (for example, intracellular cAMP

production, inogitol phosphate production, Ca uptake, cGMP

production, sugar uptake in cells and glycogen
radation in cells, sugar release from cells, fat

synthesis/deg |
fat release from cells, fat degradation in

cells, fat synthesis in cells, proteinous/non~proteinous

hormone secretion regulation, proteinous/non-proteinous

hormone action regulation, appetite regulation, motor activity

regulation, changes in bedy weight, changes in

35 saccharides/lipids in blood, regulation of muscle cell
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differentiation and proliferation, osteoblast
differentiation and proliferation and the |ike, and
the like) (agonist), (b) a conpound not having the
cell stimulatory activity (antagonist), (d) a

co ound that enhances the bindingf bet
SRIGRAAD SRS (R0 14 SEEREbMA THEOPBabCHLL fHreH T Lat on

Qﬁdﬂd@flﬂlff%&ﬁﬁloﬁeémeiheNEEﬁeangnm@ llﬁkamd(é@@nisﬁqe (b) a
Accordi ngly, the present inventiqn provid

@@rmém%gmtwélawéagf 5o aCe bR AE VAP BT & hglantagonist)
P&if‘dé:‘bédn{ptoﬁnef  NPRZ: Alh ceBUSEL | Bidiny Tokbet betwain NPRB

onpri si ng nmak |n3 a conparison i 0o between $as
5 an@rmuaﬂium9R9r5¢ bﬁé§x§W@UﬁgS§h§ﬁ Qﬁdqyespggﬁlg}n 1ng force

Bs%é&ﬁ NERY % & ﬁ%?é‘lﬁﬁ'ahdt bgeeoixd her ei naf ter

conprenensi ve r erred to as a nusclin speC| es 2
are bvccwgmngm/o tom tRres et hresRt ot REPVARES (3 §ergening

Soqhare a 5§n [£S1289s 2 13 SSlrdabINEE iy €6F AERHA and
5

St conpoun rought 1nto contact with each
ntibelin tde aaba\le ubsmomed:oyptééhmgwg%%a ESHPR T s

10 ge S%éxl% g&]\)lp%%a% %%é‘ §”Q 0L SRS bRl SRes es

ato y activity and_the
bekeiah p&pﬂxﬁe(mheaﬂdf(on)a sap@oghq;qgﬁ|wgq§e1nafter

SBPREh T et ASFSFFEE g g b PLP pteapet faze

a_ conpoun ters the
bhradghtliﬂno afonNRB8 wiich nsumhl ioher aﬂ%ailtl t ReFagp, where an

risin neasurin t
RERR| e citha i dcpads BOF GRMIeE B g A SEE?FSE“?n“:
15 %&t%agmhe{xetd fmdtﬁhELeﬂtREea’msdthﬂrspem es i s brought
into contact with t S
Lhe' | SB8¢ diPHAsRPi SRt S hnig reEY rfAiseulee Ssuring
k&&n@“ﬁﬁﬁ\péﬂixﬁk{ﬁmﬁaﬁlbumttdnftrhsdilﬁmsgpem%éwl@@) tg NPR3, a
screeni ng net ho a. co h t
SeaaBFEE AT NPRS LEREY URCIT GP R by Foferiags 279 ()
NS ZI ng |30 measuring and conparl ng the anmount of a
abel ed nusclin species bound to
20 NPR3 oMoge iR HHEa Y act i PRIRE Sof V%n%n%géﬂy%gg%§§
aaQE!c@gnI%? GldthosPEskes cimpdundughat i atexorrhect
th the cell that produces. NPR3 or

ricsiebgh LEHePE IR I Sa RSB & erb SRR RIf g omprising
%@dﬂnapslqaeém@gg}iagt est sAeRAURE ar eabebeguscito

C;ggc1es bound to an NPR3 species in a case where the labeled
25 musclin specmes is brought into contact with the NPR3 species,
and a case where the labeled musclin species and a test
compound are brought into contact with the NPR3 species,
(2) a screening method for a compound that alters the
bindability of NPR3 and musclin or a salt thereof, comprising
30 measuring and comparing the amount of a labeled musclin
species bound to a cell that produces NPR3 or a membrane
fraction thereof in a case where the labeled musclin species
is brought into contact with the cell that produces NPR3 or
the membrane fraction thereof, and a case where the labeled

35 musclin species and a test compound are brought into contact
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with the cell or nenbrane fraction, (3) a screening
nmet hod for a conpound that alters the bindability of
NPR3 and nusclin or a salt thereof, conprising
measuri ng and conparing the anount of a | abel ed

nmusclin s species bound to an NPR3 species in a case
wheh ethehecqldhereBembiang fFashétles is brought into

ﬁg?técéce’&ébédln‘ghﬁelc\ﬁ& £HeG esmpeupd edsad adnerhetivel |
nbr ane

y culturing a transformant . cqnprising .
i nabeL pras e NEROCHEA GRESCId 97CAStR WP B-ophe compt1aing
b@QSLﬁ%M ic%mggﬁﬁc?&r?@%@uheszbf cHNpaiedamesclin
(0]

roug Into contact with the NPR3 species
5 eppcéssembunﬂ.ﬁweageNPRBrﬁgﬁﬂa@ﬁelayacoﬁi 'ﬁﬁaieathe labeled

tranifgrggé‘l__[(i GONRY L3bAgh@ N ebnthet wiwds@hle NPR3 species

Mventi o i a screening nethod for a co oundfthatnt
alxbeessedieon bited abilli memfariPRY SRIT IR it GAPE AT
t hereof. co {pSi FEASW 13RGeABUo O] iaNgas8eCehére
§%Fﬁﬁﬂ3?%?y§§%V§6??§h%?% NPR3 8To$ ex%nple, ht
ither aabblLed atusoANR ppedies iant & H6SEL BPIPPHL FiTS BXOU9
production, Ca e QUG ihPBssSUGH tiet kil

10 i’ﬁ‘té’eFPE}?@Wc%lgtgﬁkgénpﬁgg%%{e%%;daFi oﬁsi ncells = ...
Sugdiraneebeasel fumimgc el tsans tarmaptaRemPRl €9 £ DNgy © €
rel ease from20 cells, fat degradation in cells, fat
REaIFesi SRR M's,  prot ei nous/ non- pr ot ei nous hor none
Sepr ef iseReERONg atdtirnd fproaetompmndorhpE ot BFHoLSRe

hor none actio lLatij on it Regehatéon, Juaipetsing
d@tﬁ%"(i}lirtggfi?aéﬁg#,anéwgﬁaggglﬁﬁé%oagfa\%gi {galiﬁt ., changes SR3

15 | HoSAGGHAT beastbipiring B bebbdst HegataryoRchivHus g NF

25 cell differentiation.and [ :QR, Pséepiiast

T EOeraTRAET 0N SR oY AP PP ol Sl PRy i ke, and K

}\Eﬁo,l;;%ﬂf‘a@e odrBdacEase, Whenptake pnp@indIORECTACRT VEIRERT UPtake
R3 or exanple, a  .muscl,n ' d [ 7S

D DU L3910 SOBRT AR A 4 SogERTE T 2o e eeges R

op§ Des & et donmREh! aperdtharrakeand aeBls cAsE RREPRSE Herom

conpound that activates, NPR3.and_a_t HNde BT £,
20brelynt fak clegsAtaEEon th %d8r| ftha etxhp?%ggggs PR3

Sr@trhggiﬁ&hé/d@fl%&e%iﬁ@@ enfcmonnds éS)etaiaye reSHLAELON,

or a compound that alters_the Q‘Rﬁ My tit
NBR%tahdomﬁﬁﬂﬂﬁﬂﬁr@Fehn%%ﬁthQQWﬁpgoF?P%%ﬁéﬁﬂ S|%Ehb%g Sppetite

”easuﬁ,%zgﬂmgg%oct%p%wgi@y celdulatiion| atlengesctinvbegy weight,

req
virg N .
changes in saccharides/lipids in blood, regulation of muscle

25 cell differentiation and proliferation, osteoblast

differentiation and proliferation and the like, and the like)

se where a compound that activates NPR3 (for example,
with a

a
in a ca

musclin species and the 1ike) is brought into contact

cell that expresses NPR3 on the Gell membrane thereof and a

case where the compound that activates NPR3 and a test

und are'brought into contact with a cell that expresses

30
compo
NPR3 on the cell membrane thereof, and
(5) a screening method feor a compound that alters the
bindability of NPR3 and musclin or a salt thereof, comprising

35 measuring and comparing a cell stimulatory activity via NPR3
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10

15

20

(for exanple, intracellular cAWVP production, inositol
phosphat e production, Ca uptake, cGW production,
sugar uptake in cells/glycogen synthesis/degradation
in cells, sugar release fromcells, fat uptake in

cells, fat_ release from5 cells, fat deqgradat.i i n

SEpr sémamley ipfgsre. Jr‘hlac%ﬁ?‘%“ ®prodhot i, abboRoL
hggﬁhéﬁéﬁﬁﬂﬁaﬁtﬁﬁghﬁl@@L&pﬁHN%UDBGMBeprmuudhlon, sugar uptake
fegul ati on pr ot ei nous no -prot e{: ous hor qRe @8&59”
#égGPé¥$%ﬁﬂYQQﬁ9§t?VB ?%ﬁﬁ/1 ?oﬁn Ctivity

e9uLaLi Pfom QJ@%GSfbﬂ Wé/\ﬂhgbéllspfﬁtge&llease from
sacchari des/ | pIdS in blood, mnmuscle ce

@leﬂﬂereﬁﬂaéamdaﬁa%rb%%‘-ﬂa%. AL PEY %Sﬁ oo pells.

‘E&E‘Eg%éﬁé /ncg'lwfﬁr%"c%%béé | e Beeket Bcbmtreﬁymlamdionhe
e, and t ke) in a case where a co t hat

am:rteaness Nm&s(rfo@m@seaﬁpm%rm%e RGEEPh n SHOA dongngPeetite
ulE%?gn'ﬁmgﬁﬂpgﬁkibQEQ E%?ﬂﬂﬁﬂidﬁ tBhéﬁgedVHRSbody weight,
ce

ci es expressed on menbr ane % cultgﬂ_ltng a -
rﬁxamlgaﬁsﬁnrmﬁhmﬁaﬁﬁl/ éP—ﬁ@@ h DNROG: TRES

§E¥ ggiiﬁié? 381RerL 148 Q@Gﬁ@ﬂﬂﬂoﬁfﬁﬂ ostecblast

t est conpound are brought ﬁ‘ like)

Gﬁrﬂf&a'enmahlm m@éééﬁé%tl@kﬁr“@s§8l bHKg h@Rcptpe 1xe
nenbrane b tur r SONPR3 SNy tek@mple, a

Fafﬁe %%%é%fkﬁ%ogﬁp gﬁé{g%ﬁ?g%gg] The screening
rmlémdmbpbbEe@rmmha Avsal | bh hEpudhsr enhasetact with an

i bed, s ecifi Fif. st NMRRAnE B &5l ifsdthg a
|I‘F1Plﬁr'1e9 PECPE n?ﬁ%resa% od o ?Bé %Hr;?tlesent g nvgntl on may _ .
ber £RE aRanconpnp sisigg beabth oD S hfe PELPBRE NPFDGPy 20
parti al pt i theref S Pr3 and 4 keest
c@l ?a%#&%ﬁegg? aC TR 00311 gfo rtg%to%%ln‘;a{wseﬂ NPR3 ®
PESRBSINRY aFaBBbudIst pirefce coptiacHwER @D Hé’Béu%BeCleS

human- der ved u Xt ¢ 8RBt Jrmant
dﬂ‘??%‘iﬁe’c 5 GB?aig%{]ft%%&’I%géabgp%%teusﬂﬁgeg in the =
SEEREP dihdTRHBOONAT of hehepipeserbt 3B0YENLERI-ON i s

preferably a human-derived NPR3 species expressed in
alP@P3k anount using a transformant. [0086] An NPR3

-Speci esties fredusay metingl tdfe thet boelsefes dnveal ioBbbYe,

25

which is referablé erforﬁe %Tgexpressu ng the DNA of
3Berpbnpfieae e SCAYRRY | BTt A EmTAr i an cel I's or insect

cel I's. fir@@ the NPR3 species used in the screening method of
the present invention may be any one comprising the above-
described NPR3 or a partial peptide thereof or a salt thereof,
and the cell membrane fraction of an organ of an NPR3-

producing mammal is preferred. However, because human-derived

organs, in particular, are extremely difficult to obtain, the

NPR3 species used in the screening method of the present

3p invention is preferably a numan-derived NPR3 species expressed

35 the present invention in mammalian cells or insect cells.

in a large amount using a transformant.

[0086}
An NPR3 species is produced using the method described

above, which is preferably performed by expressing the DNA of
A
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30

35 density gradient centrifugation, is mainly used.

CDNA is nornmally used as the DNA fragnment encoding the
desired portion of the protein, but is not construed
as limting. For exanple, a gene fragnent or a
synthetic DNA may al so be used. For introducing a DNA

fragnent encoding NPR3 or a partial s pepti t her eof .

enR rosoranil il ugest dsnddet PR efragmant EEF?S&%E% desired

ﬁﬁﬁgﬁﬁ?kﬂgtkggg§5¥@&nj‘bu&sigrﬁéﬁrégﬂétﬂuédiBSeIimiﬁﬂnq. For
ragmen

wnstream of an SV40-,derivedﬁ§r0{mt }ré a.q
erdmmla I @s gpnenbragnent vt 2l EERHRSHE PP BBt 8150 £ 1SS

uman .he .shock oy taaf¥d alpmei bSa partial
?%”€p€¥%ﬁgﬁﬁ Rg %@%nntéﬁ%nloethe po yhedrinigronn er

péptid edrerpolfy hete dvéss wnimsl( Kpw)inssgh) cfef & 27

bacul pvi r.us hayi ] tS;+0{gt feirdé®le to i rt
?ﬁg?"éf%r}tel,y teﬁ‘g’\éﬁggéﬁ@;%% gjé%géeéti %S tgﬂ% scr sening.
gRE howh of radrenur dsenstigrre i 6 ﬁﬁ@%%elaﬁfeﬂPRﬁ%%E%}F ed

urified according to @, Arhifan heat
Estﬁg‘éjdr‘ﬁ% pcréﬂn\ogeﬁ %r% ugﬁtﬁgﬂt’diﬁégNP ﬂ?%é:ci Isora

s8bkk BrbiG [ haeytonegdlandafus PEOOSTRT By B0 promoter,
above-described screenin , ' cekls (NPV),
FRSdReF e L NBIRETEpRE %‘g,’[[f‘{%%%%eﬁgg%iﬁbfgf i xed with
hubar ak dehystal caroal havang insecki RestThiar fhRat bR

can be 20 perfornmed rding.to W cpeh thed
se. Cefpsr %‘Eﬁfcﬁﬁ gﬁﬁﬁﬁ@e%ﬁ&iugggféﬁg&{o host 2

Al khie BXO5ESSI NFenieohPRSy specire PRI SPéRl dfoFurd &P,

Escherichia coli, Bacillus subtili.s, j Ckell
@algosdipgi Fal @ dethed %Hﬂw’?r%erl i K é’gnm%ga%éséﬁs.édz%%Thg ®

3 U LBAL eRedysrs | spertlesane br aell onemiafanss fingcgion thereof.
fraction'rich in cell nenbrane obtained by a nethod
ki&¥lper se after cell disruption. As the nethod of
cel | diﬁllr %HEI %%e_qgslcrgggasgﬁmnjﬁmgleahod, when using cells
Pot t er - El vehj em honopgeni zer i syupti usi ;
\Brodug: ibige a8 PR3 @ﬂ%elsontt‘ﬁaﬁpa%tmﬁ egebgi%g’n%thi ca
3@4{5%91’deﬂpaéypﬁéﬁﬁhm uhtr 65ONLDet.i ofinisl Sriaitiooncay be
c spraying through a thin nozzl e und%E an
i perbasEd peessdied (i gL RRefMB DRSS °6f the |i ke,
and tFN%JQﬂéeHQB?ugfhg'HH“NPQBegpeéiﬁs(xéﬂerWEDbhaﬁ% cells

on,

fractiona ractionation by centrifugal f .
serpress fngachieoNER3 cepraliasigdfi bRt of°Hs ¢ 181t 859?5““”

gkgfﬁ?”éaé¥ﬁﬁdé Eﬁgﬁﬁifﬁb Jé%s%glnhﬂséﬁtﬂheﬂ%sn ernémpl egells
and the like can be used.
The aforementioned cell membrane fraction refers to a

fraction rich in cell membrane obtained by a method known per

se after cell disruption. As the method of cell disruption,
cell squashing using a Potter-Elvehjem homogenizer, disruption
using a Waring blender or Polytron (manufactured by Kinematica
Inc.), disruption by ultrasonication, disruption by cell

rough a thin nozzle under an increased pressure

and the like can be

spraying th
using & French press oI the like,

mentioned. For cell membrane fractionation, fractionation by

centrifugal forces, such as fractional centrifugation or
For example,
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a cell disruption fluid is centrifuged at a | ow speed
(500 rpm to 3000 rpm for a short tine (normally
about 1 to 10 minutes), the supernatant is
centrifuged at a higher speed (15000 rpmto 30000
rpm) normally for 30 mnutes to 2 hours, ind t he

presl bidisraptboa) flid dsuseatasfegrd fdntr AR #PSRT BP0 *pm
The306@;%;n§2§0frr @C%EQPH Sihd Clhdrmating MBESt Spegs €0 minutes),

E%press cel erived menbrane conponent
B5e phasphsitiopt dé s apeh t rigvgesnat pk ot edhfE SPGS%S? 1&%&1 rpm to
%@@8 Srf}r’pgm.t rSrm gﬁﬁhf&ecjoemmtgeet@_ei Ioupisgduatingné he

i €S an e nenbrane fraction thereof is
s pretopibite obBaited 108 umsicees| sbeppenkrane fxgrLion. The
RLEhELaP! ¥ 409 b0, 407 TP ehCpr MOl Sed it edprébsed and
BPEYE JH 4idaRt *Tnereases,  musclin bindi ng activity
pel ] ufétiwid menbrane ¢ompiieats2§ueh paeighasPhoLipiey)and
i ncreases sq that it is possible to construct a
H‘P@HF?“%%‘?Q&%J\?S'screeni ng system and to assay a
lf@oee; nunber of sanples in the same lot. [0089] To
per f or m et hod ) (3 ve .f S iJ1ddac2fBg the
10 conpouwaetq‘f%ﬂm%hgiggéﬁ% hseg%cﬁi% agfll ??3 ééf%e&i,g} NPRG an _
MR8 bPeciéorarpxampl semaramppimetignethgrept is prefera 1y

speci es-cont ai ni menbr a f t] ?#Qﬂ[ heFedo 107
&ﬁcﬁpnlgﬁw%ﬁgé R%Ee%esn]glr’y.n{%% Fggf PRS-%qnt ai ni ng
nesf r aRideOBhad Aatthicldxpregetom ramgpnt increases,

NPR3- cont ai ni ng nenbr.ane fracti.o ' 25
s Lapob i ee R AR g RERay e 4t RefloE&a Rt aon

15 gesﬂe\éitglcegéﬁﬂﬁit%ﬂt inerthaest derdalt, ior ishpossikele &0

le. As d herei.n, i val il
A T T

t SS9 3t it esOfint BRel b&8e 1&s.a | abel ed
ﬁ%sél €%§%ecies, aE%rotein or a partial 30 peptide

t peoga¥f or a salt thereof, described as an "an NPR3
speci espo, i1 Ben ahoMmesdiesani bed (PatantvedGounsnareaning a

| abel e ccording to a conventi.qnal hod, eseh t musclin,
20 | cheparel USed. chepgeexhip) rind qﬁggtggéw%?npartla

pepti d re £1atteh@pRaf spedi ddreccnitkénihaegerane
WEoH T’gﬂﬁ,&é'[%&?ﬁ’p?@%f&]_ - 1355] or 35 the lLike, is
ugedctfin and labeled musclin species are necessary.

As the NPR3-containing membrane fraction, a naturally
occurring NPR3-containing membrane fraction or a recombinant

NPR3 species~containing membrane fraction having an activity
As used

25
equivalent to that thereof, or the like is desirable.

herein, equivalent activity means equivalent musclin-binding

activity, signal transmission activity or the like.

As a labeled musclin species, a protein or a partial

30 peptide thereof or a salt thereof, described as an “an NPR3

» in the above-described patent document 1, labeled
e like are used. For

species
according to a conventiocnal method, and th
example, the protein or partial peptide thereof or salt

1 35
thereof and the like, labeled with ), 1**°1], [*c1, [*%s] or

35 the like, is used.
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Specifically, to perform screening of a conmpound that
changes the bindability between NPR3 and nuscli n,
cells producing an NPR3 species or a nenbrane
fraction thereof are(is) first suspended in a buffer

suitable for the screening s to prepare _a standard that
prepar&‘@telcéﬁilq‘i1«13\111’:!?()"3%rﬂé“fé’ft%]m TREPBUR P e

%g% :}JIH ﬁéb:[‘ﬁt}} Heivbehenvri hrddewbendh pgecalls
nmus C

such as a phosphate buffer of Tri
hy@dwmqnﬁndEPB@fﬂé?C%Pﬁgaam%‘PP dTRFEAOP o THRF oL

desi Lan) E%é(ﬁéé{f 19 aBpheré - sJﬁ:étﬂ@Uﬁer the screening
non p?e n

, a 1o surfactant such CH% ffer
5 Emepre;iﬂ):‘lél\/la( lsaenmr@spmpa)ratapgu?%rﬁﬁm épe&éﬁﬁy SPE
fnﬁé be add%%ftfgrt Fﬁapuécte%r noEUE L PEFFOFE wikt® tRUPPLESIng of

Hdation o receptors and |igands by prot eases,
HPRB o&m@mscﬂhnbl sochsags ﬁopmﬂteﬂ@bﬁf@&t iof, TEL82

%gﬁgg{gg t“r rrg%fg?pﬁé‘gﬁ 65 QA" ¢h1Lahor af ey 10Ceasinibly a

e ad A"gi ven amount (5,000 cpm
be ﬁam@m a:pr.m) 80t I‘Jécbeieé@llcwa@m‘r?r?%c&é%ice 1P§1%%|'de?d

to to.10 e f &PACi @sgit
o el AT, PSR SBARRS s Ghoconi

Te d@bﬂpﬂhdﬂ&ammagpbel ad@ecbmmuthg buEByr. FUrEBerPorPs O
t ube cont t unl a I 0 ;
SUPRLESS T ‘Fs‘gg acg%t&ga %$hgg?%%&%d drfd 13588380by proteases

ction is pérformed at
%b%bteggetﬁmrmﬁ.todesucabay RMSGBUt 18apeptBYCETRYr about
20 mnutes taq 24

e bl 0 tes t
AMRBUE ST AR PY ﬁ’gp ﬁggcﬁa% Ir‘Tjijheﬂé 2 gggg{ar&ﬁ rﬁB xp Br ES:I so
15 fﬁépts%%@!ntﬁé ugh gires A bpivenf Bmpunt phpet0tas@m kg 500,000

,andvvahed th an _a g 5 f
o’ 08 Rabelvd ARG, SPPREY o JuBet°sEIPHot A Hee0 mi

°:5‘f@§u@ @ﬁ%ﬁhﬁf NER3 epephees irs theupredenes mf 2a % M to
Ii'quid scintillation counter or ’
cﬂhﬁgunaesgh@quréi Sp@%ﬁ%‘?t(?rﬁilﬁ‘g Xofkd %E%\@Bf) c,Abt_Lﬁéing (NSB)
e% c:etio%oEuHQr Sontd1HIng0the amlz—.tt&almeir degangd at-lil o‘l.qr@e

€ C

ount (BO-NSB) cal cul at ed 30 .hy subt bout
20 nemeagredisf |aé5©| ﬁﬁ?‘fﬁ’gde(%B? * RS ncéﬁn{)é]ﬂéﬁ&hd at abou

ahrence <gtc anlagenbii nebsubSaNEe B, can dmwelecnedutes
da

can e Ssu ance capabl e of hi Bi tingsth@rrer the
aﬂba@bmcsms, Hesdpably aRd Bmin ‘é‘b%‘(/enc dke%s}:]r B4
meL hods r?{4) 10 Qg?;izi&'i 138 uSel €8NE T erexbvprondht fbass fiber
aF £8F s PHe B nda of NPR3 and 66, ‘o
filter paper and the like, and washed with an appropria
25 amount of the same buffer; thereafter, the residual
radiocactivity on the glass fiber filter paper is counted using
a liquid scintillation counter or a y-counter. A test compound
showing a specific binding (B-NSB) of, for example, not more
than 50%, as the percent ratio to the count (Bo-NSB) calculated
3p by subtracting non-specific binding (NSB) from the count in
the absence of antagonizing substance (Bp), can be selected as
a candidate substance capable of inhibiting the antagonism.
[0090]
To embody the above-described methods (4) to (5) for

35 screening a compound that alters the bindability of NPR3 and
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musclin, for exanple, a cell stinulatory activity via
NPR3 (for exanple, intracellular cAWP production,
i nositol phosphate production, Ca uptake, cGW
production, sugar uptake in ceIIs/egcogen

esi s radation_in
BUPPLIR AL VARE P BerTe T e SRR g f R
fi@brdegsmsipd, dmtiracelhBar fﬂﬂ%?s;ambdest'sonrn igeisitol

pr ot ej nous/ n r.ot ei ous h e
g ﬁPB?F%rPr°4%4%H8Pno 3/ Kotgwgo§£5¢mé€%ﬁ$é sugar uptake
rl@xg deal b D@lyc&tpj&xt Istyﬁthegw mqumdaMDnr macxtelmsuy Sugar
ulatlon MEIg n
5 gadenar| EE%W Fﬂjng% e rlé‘gfrﬁ%%r"bn ‘? %155 Erom
‘E@ﬂlsd'Eéﬁf&éﬁﬁéﬂdﬂaanamd ¢51m5'fébatsgnthesnsaﬂm geflls,

dlfferentlatlon and ,proliferation a
IreteiREY S / R IO TFEASHP PTGy S5¢ 585??’&“45‘ e,
QQnBﬁs?noﬁuﬁﬂBﬂéih@hbYhéﬁﬁbdéﬂﬂdtlaﬁSﬁggmiat1Qh5 appetite

pecifically, first, cells producing apn NPR3 s S
Areanleuo0r ST ARAVEEY AT AGES 0P FEREST b Doy Mo tonts

10 Qﬁ%ﬂéy'y e EQ@bhéﬁﬂd@%VﬂﬂﬁidérﬁhfﬁﬂﬁcuvlrSgﬂEﬂﬂInDe©fMWmhcle
sh dium or an appro riate non-c E (ig(% buf fer
|¢eldd\vﬂaﬁ£ereah@a*alctne§tn BB gt ﬁé PR ST e
acﬂldff?srfeﬁu%khei‘ﬁﬁ é»l-Yd ';ﬁ%li%tek@ﬁlérorarw 20egi ¥Ra, tamethe like)
eéreafter

e cell's are extracted oaﬁ%F
supeﬂnaﬂ@n$UF§dr@%@ﬁb@eEUbéhﬂlfH%“W%b A9 PF Ruct is

y! f di ff I
%?ﬁetgélﬁ(il%?g%ﬁ%%%%gaanif%dl I(:Zto:r Shggtéﬁé:% for

15 cel | stsmhét.c@hly.acﬂmr\ﬁtt.ycghbs tRF W gadhn ARFgies are
”%a' ned in_the cells, herdSoaseRy 1. berpasdrdiommdng the
&ddfti'onof an inhibitor of the degr 9139 an
eﬁam&un@;t et me@xwm aepépRed pididh t (FgRSH medium or

Egres& n can CH%_CJ fggrsy@pg@‘faﬂc\ée ghfegtisen
aV|ng basel i ne_production

p&@mp&mﬁd)and mbeehsb@ aniet lactleds kEP1IPwRd Pife IpFRRat R for 2
erformthe screenin Skl o €1ed |
20 sgilﬁ%‘i‘a"t’rn@rf é-‘g‘FFsF?ger'a%gl\r@otgFgl g?g&?z%luﬁfs exp?esgl ng, an
NBRBe rsfeaie 9. sotetbee nedb raade thher earliuing peedysh s

As th [ ] P | |
p%aﬂg%ﬁgeq]i}yu,egpﬁess an i Bﬁlp%%ﬂﬁcu% ol ddresct the

y Currlng cell lines
eéEB§§§tfﬁhtdﬁiaﬁfQh&ﬂeaﬁ¢xnumﬁs$ﬁnpecﬁﬂbl¢ﬁ%ﬁ spmglation
S%%%!.Sit? nc(ijué r]:ea IaI Sg% r(ljgeselnrz r:onéglned in the cells, the

25 assay may be performed with the addition of an inhibitor of
the degrading enzyme. Activities such as cAMP production
suppression can be detected as suppressive effects on the
production of cells having baseline production previous;y
increased with forskolin or the like.

30 To perform the screening with a measurement of a cell
stimulation activity, appropriate cells expressing an NPR3
species on the membrane thereof are necessary. As the cells
expressing an NPR3 species, cell lines producing naturally
occurring NPR3, cell lines expressing the aforementioned

35 recombinant NPR3 species and the like are desirable.
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As exanples of the test conpound used, peptides,

proteins, non-peptide conpounds, synthetic conpounds,
fermentation products, cell extracts, plant extracts,
animal tissue extracts and the |ike can be nentioned

t hese conpounds may be s novel conpounds or a teins
conpols dexam{1e69 ¢ Pb%c?%ﬁQNQQEP?P?df%ﬁeQI figr (pEgteins,

o%eéé?EIﬁ% éﬂ@?&ﬁghg't%ﬁﬁﬁhéw%%3c@ﬂﬁoﬂﬁﬁéﬂlﬂér&bnaaﬁﬁém

conprises an species, a cel|

mroducés, are INPREtEpEES espb'}‘nta SRS rABEBr a?fb“‘falja%tlisﬁﬁe
trﬁggsagrg t{lxee hiske. 4% @é(m&%nea tﬂ@eé‘é”d%ﬁ@bﬁgdklmay be

resent 1nvention, the fol |OMAng can be
5 nmv‘eﬂoneﬂpodndsSmeénpﬁg CREREIGS (1) Assay buffer
S&#&éon and wash buffer solution 15 Hanks bal anced
ol uti on (manufactured by G bco Co.
SuppleREBtEEbNMﬂd1HitOﬁ@@b@V¢¢RPQ¥§ﬂuﬁhﬁFb%hﬁQFs the

actured aS | f comprises an

a{b gé BiYPIPt ?’l orr[}&:?%ir%b%ea %%FFe?%%?‘% 0.4 5ppm
rzm@ %péelaﬁpl Stamldd taat4pxo@ncerm>anbéw§a cPRREPET 2
fresh E efo %%%f % ariglace st andar ds of

0 express an NPR3

SpeCI %, eﬂaﬁtSB@@dof \Mﬂeh sar&énm kil gfethe Byagpnt invention,
cells/well, cultured at 37géd596 02, 95%air for 2
d%@% fojg OFSFQLQF%F§H“WM§&P R Species A nusclin species

beé,@r(géﬂlhg ae@gm CI aI I y avai lable (3H , [1251] ,
[ 14C]

a - t he
I ﬁbhr&ﬁs(arYeE’é‘EthF)s? uts"toé’r 38 a g&i%{&r - Z%Eéhgﬂjd&& | ut ed
1510 1 pMapdsh bb@a@@@caysdmf kelusbbut mpmufagtpred HefHmeo Co-)

use. (4) Standard tion of i
G samannriod whohcinish Rt WP ARl R uzea o

ﬁ?ﬂ%ﬁfé ured by Sigma Co.) to obtain a concentration
° Theansq)l?lttgggdigtst_eerQJ.zeg LOOJ?J?J].tLﬁascz,on through a filter

of 0.45 um pore size and stored at 4°C, or may be prepared

10

20 freshly just before use.
(2) Reference standards of NPR3 species
CHO cells allowed to express an NPR3 specles, passaged
with a 12-well plate at 5x10° cells/well, cultured at 37°C, 5%
CO,, 95% air for 2 days.

25 (3) Labeled musclin species
A musclin species labeled with a commercially available

(%41, [©°1], [Yc3, [*°8) or the like
An aqueous sclution of the ligand (receptor) is stored at
4°C or -20°C and diluted to 1 pM with the assay pbuffer solution

30 just before use.
(4) Standard solution of mugclin
The musclin is dissolved in PBS containing 0.1% bovine

serum albumin (manufactured by Sigma Co.) to obtain a

concentration of 1 mM, and stored at -20°C.

35 [0092]




2. Assay nmethod (1) After NPR3 speci es-expressi ng CHO
cells cultured on a 12- well tissue culture plate are
washed twice with 1 m of the assay buffer solution,
490 | of the assay buffer solution is 5 added to each
well. (2) After 51 of 10-3 to 10-'OMtest conpound
20| ngson mexhadded, 5 | of | abeled nusclin species is

ed. and r L on. o} Ghaill 8 @OMtured on a 12~
e R A T
heDdi bgssue lcudftuid- BMate amarﬂéshﬁ@cwweséﬂi&?‘i n the

instead of the_test co und, i d b n’g £ i
PREaY CREL1 G RO o Tiiv s B8 TRl e tay aorutidn 1o
5 \Wasbadid eddmealwi.th 1 nl of the wash buffer solution,
The | abel ed nuscl.in; bound -§ C r i 85 added,
dP3sBFuRn b D o 10aGE 16, SBtUER o sphatson ! £s added,

SDS, "and mxed wt ) .
'8:1 Yi descididd alueelin 28pdamnufiac added and \Migo rpafkion 18

m cal Industries, Ltd ( Loact ity Hgtksmi _
ﬁ@ﬁ?GF@Sdu§?dﬁx§‘%F Faa%%fﬁnl 9 E?ﬁgﬁé cgﬁttef rne non

(J@S:‘iff%t yi ey, Beghmen QWY stardiguer seAcLERX3TRRION,
bi'nding (PMB) i’s calculateg usi ng duhe; fokhewidg
1o depkerdn | Bk CPEPOI00 OO0 L Ekbar o 1], PVE -
[(B TSBrLbEBoon INSRYid] ix 2éfovdMBndpsheerel Fuatfuipshed 3
|

bi nd , B: I bt ai ' h
compud thob REEEE (ois SRR PRELTH ARG Bl s o

br't.)m.iﬂgx bBQQ%‘%oAtK@wlmd (obtplzgmj dsi Agsspbved in 0.2N

above-described screenin t ho o Ki g

OWaGH-sd SDBherRSMHES W&gﬁpgﬁﬂg %%ﬁiﬁﬁlﬁ&%ﬁﬁ%{%ﬁ% o

Lsalﬁgﬁqﬁigﬁuggedﬁpiﬁéﬁd’FHEeNEREmﬁmmﬂrmndﬂﬂtmies, Ltd.).
ically,

ec a) a conpound havin cell i
Za;nj i/maqdqﬂcaia(lﬁ%aséqs imﬁ%%i H?ﬁ?%g"’l ?lolﬁq%(lf’o?aéﬁ"éﬁﬁmn

B e e vaet MipstRon
bineits/ (RodencaboslARatk AL Ee R B SN Upficton
STE%&a%E&?%ﬁQ fromcells, fat 69
20 [0093]
[Equation 1]
EMB = [(B - NSB)/(Bo - NSB)] x 100
PMB: percent maximum binding
B: value obtained in the presencé of test compound
25 NSB: non-specific binding
Bg: maximum binding

[0094] |
A compound obtained using the above—describgd screening

method or kit for screening or a salt thereof is a compound
30 having an action to alter the bindability of NPR3 and musclin,
specifically, (a) a compound having a cell stimulatory
activity via a musclin-NPR3 interaction (for example,
intracellular cAMP production, inositol phosphate preoduction,
Ca uptake, <GMP production, sugar uptake in cells/glycogen

35 synthesis/degradation in cells, sugar release from cells, fat
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uptake in cells, fat release fromcells, fat
degradation in cells, fat synthesis in cells,

pr ot ei nous/ non- prot ei nous hornone secretion
regul ati on, proteinous/non-proteinous hornone action
regul ati on, appetite regulation, notor activit Y S . .
uptpketinoceldhanfes xraqle@@eyfmmﬂﬁll%héﬁegaﬁ dation in
(aeaﬁharf_—‘ ‘éesstyhhﬂégfs 'th quer aF?S’%ﬁ{dMn@ﬁ—ﬁbéﬁéﬁuaﬁ |

r er; i'on and i on, osteobl ast
Hb frienee reeicaeitann amlm@qnfr ePECT S QY NOREPEPRBL MY

he |ike agoni ( u hayi petéheactivit
e 0 S S T T i sl N (S A

e egplatticbrt,hahaeghante soadye WIﬁﬂ-gbtngC*F%?‘!@@ B8t ween NPR3

d d
5$ﬁ8$%5}4%ﬁ4§%plgét%gédﬁﬁ#&BQQ%uﬁﬁgg%ﬁﬁ%ﬁ%ﬁéc&@ecell
QQHEQrkaiﬁﬁﬂﬁn paﬁtpd@iqfqnaﬁ;@nnsosﬁgﬁp%ﬁﬁg:ﬁ&gferentlatlon
COMPOUNSe SHILRCLYS FRIPAUAIS anee BN Ald)0NaBbRINEL 5 (b) 2

i"one these conpounds

berpoyel SOIEAdR thie lcrdhn stimpbatmiy, ABESALSY éﬁ“tagomst)r
agoni st for has S|n1l A o) i R3
opd B ali2nly RINSLAL OBl pedubeni Nor

G)tﬁaFo%Eo seful as a safe
@&@ hess11@xicx plaar gace:u;bwmai tdepemddﬁ@e%rthehélﬁ'ﬁéﬁgl ferce
20 activit Because an antagoni st for NPR3 is capable
@ﬁt§GSBr@§§$ﬁﬂ‘ d usHydliol ogi cal activity of a musclin
for NPR3, thé ddmptsmbubseds pemdfdesangrbesingoxiog-peptide

phar maceuti cal for, suppressing do¥ist ¥nd the

ZBUROESAP o UBR EIEH o (R ﬂeggé?hege&%ngqgﬁ%&%ﬂ ween

'\thﬁ% and LaUSEht foriest;UsREEE e wsalse may doé gwavelogorpounds
armaceutical for enhancing a physiological activity

Gfr &newsc FPRPPRANPR3. A conpound that reduces the

bi ndabigl-Lys BeA ORI caRdNPRUES B ssmiisaf Whypogogical

safe and l'ess toxic pharnmage n
pmyrsmltazgrt@anha%t@iu% ;WU&Flénn’g Eiers oﬁtNgﬁsSQ%o%ésa a safe
d:'il A QRNYL3GE! ?ﬂﬂ@dcﬂﬁﬁ%h@ agssidirfeprony &he opgsclin

seases conprising a conpound that alters the
baodebitly.ty of NPR3 and nusclin (agonist, antagonist)
35 BecegéégngRgnl§n€gﬁgﬁ$§%eqo§pgpmj|xsﬂdapabmeskél&nnﬁr9351ng

70
a physiological activity of a musclin for NPR3, it is useful

as a safe and less toxic pharmaceutical for suppressing the

musclin activity.
A compound that enhances the bindability between NPR3 and

musclin is useful as a safe and less toxic pharmaceutical for

enhancing a physiological activity of a musclin for NPR3.

A compound that reduces the bindability between NPR3 and

musclin is useful as a safe and less toxic pharmaceutical for

reducing a physioclogical activity of a musclin for NPR3.

[0095]
(6) Prophylactic/therapeutic agents for various diseases

comprising a compound that alters the bindability of NPR3 and

musclin (agonist, antagonist)
Because NPR3 is expressed specifically in skeletal
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nmuscl es and functions as a receptor of mnusclin, which
is highly expressed in di abetes nbdel m ce and
post-fasting refeeding, and al so because NPR3 is
expressed in bone and can influence bone/cartil age

nmet abolism and for other reasons, as 5 stat%ﬁ.qpqye,
MPRELG S ando GYAEE 1RNDIa8y 2aKeFABERE ff 5L YL

ﬁf?%%i’ %?}eg%?&'incaiébé$é%fﬁb&@llﬁﬁdéﬂanﬂnﬁbst fasﬁlng

or exa , cell differentiatio

nefmmgsmapﬂoalwm&ﬂt@e YEBar % i PIRES5S6Ce A S0/ Ha can
Qﬁfﬁ]?éylées@on%?cép’@liécj’eermetfaﬁbllémﬁsé&ﬁl fofebehat reasons, as

ancreati c i1sland, bone cartllggg lo _an € the
btieyd owof BPS) &5 COTPGNYIPNRLe% erPEREARE FOL6

bindabid dfy, of ;NP Nirfd/orant agoné sdhol ism
AR L B TS IR e By ps e %

dféfeexnmpkﬁn @ﬁlénditﬁexﬂnﬁﬂatﬁéﬁab@@(%ﬁnﬂﬁ?ﬁpoéiﬁﬂpf%Pr

cel | |ffer gg@% Ly i @h exaimi»s fat
EBGAP T4 pl D o?g ?%Eta Q{ng%ggQQi ﬁwthe i ver ta
tissue, skedlettadl mnasbé%sipqnﬂm§ﬁ§éﬁlé51%ﬂ%ﬂu?°neboﬁ%rtllage

carti] ag r th
SPO0kof SRR niferedifte BERfEgdnd Gk Sicer esol
%thiabﬁliff}erceﬁlm?aﬁl end ame ori meRapbE BEm FFFSONEPLAl PR °°

for exa esi b t.e 08 (4]
P@FQrﬁﬁ r%ﬁ?%éﬁ? r P8sé L%%%ﬁé%lﬁgggg?éfékéﬁ?J For (i1

RiRebbi pe afom;ahmu.ec c@bheimewenag@twrs@a@e@rand
the 1ike) cause the pg " td @1 sm) in
§§¢éb8ﬁas%f e%ﬁ@?&@ftyggggii%g%ggggggﬁgﬁlsteredltg
fi9fe @%aER| efatTamEhue, (BEEleEﬁiuﬂMS@leHunﬁﬁ%ch%ﬁ%g island,

rabbits, Shee QY d nonkeys

danperhearEikbys e1eﬁgig§g§ 6“ fhe""ge?ﬁ%”é‘ﬁﬁg o?gza sal t

t ﬁﬁyia&§£b¢§heﬁgﬁgﬂﬁibnggenttfm¥Sﬂﬁmﬁﬁmﬁlbtles of cell
mni'stration, target organ ., syt 0 le,

A SroT gt o Ao TR BOLE A o et R 4ol B 40 Tet sxample

$E§ H%aBQﬁéEﬂ'ﬁmﬁﬂmléﬂ Qlﬂc¢SBZMMleagncso

I about 1.0 to 50 ef
abntﬂrxpaﬁﬁeg@sgg,rﬁypﬁﬁgena gg ?ﬁpﬁfﬁﬁé§¥g%b @ééﬁﬂé@lc

p@éﬁéVEaf¥11@g@ d§é@EHéAIdedtﬁetBbbé)c abnormal ity

(aSsumng a 60 kg body wei s a 4 of low
adn1nlsﬁacﬂﬂsgnthﬁh%i%ﬁ%ﬁﬁVQ éu§a§¥ 1ﬂ% epéné?ﬁz on °

t@oxf&%%chx.QE 39@1£HﬁﬁﬂﬁﬂﬂeQad tﬁrgﬁh:@mgmp;essmammals (for

synpt ons, et hod of adm nistration and the Li bﬁneg feats,

egaappks, himans, rats, rabbits, sheep, pigs, :
dogs, monkeys and the like).

The dose of the compound or a salt thereof varies
depending on the subject of administration, target organ,
symptoms, method of administration and the like:; in oral
administration, the dose is normally about 0.1 to 100 mg,
preferably about 1.0 to 50 mg, and more preferably about 1.0
to 20 mg, per day, in, for example, a patient with a
sugar/lipid metabolic abnormality (assuming a 60 kg body
weight). In parenteral administration, the single dose varies

depending on the subject of administration, target crgan,

35 symptoms, method of administration and the like; for example,
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in the formof an injection, the dose is normally

about 0.01 to 30 ng, preferably about 0.1 to 20 ny,

and nore preferably about 0.1 to 10 ng, per day, in,

for exanple, a patient with a sugar/lipid mstabolic

abnormality (assumng a 60 kg body s wei ght case

\Mletbetfunmdf oot injecidkimi sheagedn 1 i Yt ABpiEt, 001
”36‘@5‘ 025 501 5SRO0 M 1t 8ca Fuﬂgn a%ﬁ‘ﬁloli*@f pskeably

can m ni st er e
Qdaﬁtl 0 at iton 16f myiPRBes péay esink0 fBéca%@@ltﬁwe aaF?FFB%’aIE/ with a

%ggagﬁ}%nr@em hﬁkgg&g@?fé@aﬂ%&i%&%&ixﬁsg{ecelof ikgabbdy

s Geaghtyation caéemﬂase:sme:c:eegubmeatt@fstaCkﬂlaulatratlon is other
particul arl au ntitatio h AR RRASS 8%r 60 k
ntﬁeh?qﬂﬁg Sﬁsra?ﬁﬁ?ébAQQ§§%B?§gént |nvent|o% : J

m | desght cfarexempeint{sferddd.a met hod of quantifying
PR3 species in a test fluid, which conprises

d&?ﬁéﬂltlvely reacting the antibody of the present
QMe@hbﬁBi@élﬂldthJﬂ @PR3f bpectiesa | abel ed protein and
e

'l ke and neasur.ing th 1@l Bapabl
10 and ¢ hESPRRE® Hot A BB RRe A R aa S eaE e T e oap 2

ﬁ}f QR I ¥b N0y ared¥gn3 z28g Spr IS ispegicestif |gaTy Pe used

| ¢ l
oo g ERETLeR oF NI, SPHELERCIb AUy SaE Fhaiy Farioutarty

8 biMBdridwized | Qdauﬂosmay,erandanuetheke
éﬂ%ﬁﬁ%.%%l@ iz@di

of the present inventjon as
nﬁ%&nﬂdmﬂglybhghgcgqqﬁqq; &PVFEB%$?rEfOV ? gora£§5mple, (1)

15| +ﬁﬂ¥4'o%' aﬁ@ifyfﬁg a2O NPR3 (bpecidzova, athest fluid, which
|nso ized anti body and the | beI e %ﬂ& d,é/ e present
peefigr sy qwalvetaﬁﬂ@éh rﬁ@&&gﬂgt RS E khe .
the eﬁ%ﬁJHNénﬁu%Pél£¥éﬁrﬁfﬂﬂaera mhﬁéuédupnbtbnndan@ tnﬁ like,

Speci es (for exanple ntlbod ognj.z
bt Ned mmt i Enof T e NI -DPLEN IO NG PR e ke bound

ant i F dy, re Qjﬁ,é\/\%},g the G %\%th@&nbflu@.lal'ftltﬂyénglpm NPR3

sp8cFRs [0097] Using a no
oa@bébﬁ)dy Jaga rt@tstaﬁlum vggé*@i ]ézgmp(h%?%lsrﬁq?ug%aneghsh or

sonet | eferr t asHonsehe antdibedy offthe
tﬁgﬂﬁ?ﬁﬁ%ﬁli{ n\?gﬁgﬁhﬁ)@ﬁ? h{e}:esl\tirI;[’IFI{g1 spgm ei can beiri the
Mpasyead, idferricncan aimeb bl 28t OBt BACBYT 1§5ys 78

S%%Eggogy gﬁgaﬂﬂeggntF9ﬁveﬂ%§on as labeled, and measuring

jvity of labeling agent on the insolubilizing carrier.
e labeled

the act
In {(ii) above, the insolubilized antibody and th

gnition sites such that

25
antibody preferably have antigen reco

they do not mutually interfere with their binding to NPR3

species (for example, one antibody recognizes the N-terminus
ith the C-

of the NPR3 species, and the other antibody reacts wit
30 terminus of the NPR3 species, and the like).

{0097]
Using a monoclonal antibody against an NPR3 speciles

(hereinafter sometimes referred to as the monoclonal antibody

of the present invention), the NPR3 species can be measured,

35 and can also be detected by tissue staining and the like. For
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15

t hese purposes, the antibody nolecule itself may be

used, and the F(ab')2, Fab' or Fab fraction of the

anti body nol ecule nmay also be used. The assay nethod

usi ng an anti body against an NPR3 species is not to

be subject to limtation; any assay s nethod can be d
UResle msrpamrg,ashehenbimeit mofleanle bRelfafeygRR, usey: an

ant i Fantigen ¢ LESPOROLNY dr ibthayampluetule may
Bhe' SRR oFE) BEaRaf S ASarOn LRg ol

besb Beé Uighd.S THetmedad meghadcheind AN GRtpRGEY cagainst an
means and, cal.cul ated f s Shapdai gy e ngenayassshy
NERAGSRR GRS §8Iu??o%§q%%ﬁ¥§%ngng 10 known anounts .
aktaBli gen. béorsekams dongephetioerpamgunt; fpf antibody, antigen,
conpetitiyve nethod, i j hod, + ARG eS ARdWh e ho £
ﬁEtﬁBElb%?¥F%ﬂﬁh%ﬁPa§8%§¥$§q%%%%%pgﬁghggreference gi ven

t:@th BenS a6 lumpTel, hotle desmmithed BBR3W, 11 A (&5t S4pid 8

sensitivity an specificity.,. a €S Rfuikked from a
|dgrert-fg B@e"i‘wth’t@b‘tﬂ:ago?rt% %lsc;ag'yé%ﬁgtgh%%a US| nél a
lﬁ%‘lﬂd@gdSHQﬁ@%eﬂa&éﬂohsm@mnd@m@yﬁgiﬁltlons containing
flu

orescent substances, | um.nesc su a0d the
| $riceirc amoBet fredk | Biede As u%n%ar?'pxla'g@&%f ‘?%‘gem(&%t y

"afli Qe384 98CRe tisR), shriRhbhetr{d 3kthod) 36 zam@ii%aletmd
the*l'i1 ke can be nmentioned. ex &h dwich
eanzy sy ans eapPes by AAfss Hﬁtﬁ%ﬁeéﬁeé‘%% §915%3t i%‘ibt Y Sare
pragi{k%c{ elisch Phe @5, ip- galastoSistmsd tivity an

p-9 u003|3ase, al kal i ne phosphat ase, peroxi dase,

nepextef igdifydr ogenase and the |ike can be nentioned.

As exargy %%;a?&E}lEQeof | 4 aseentng sagstances, for the assay
fl uorescam ne, fluorescein isothioc an%ﬁﬁo%@@,tgﬁzﬁﬁés,
e

| nkehodmsdagmentpbabed APSERRAH 52D uni nescent

Rl uni i@ e@eehy asibmsandescahdr e 1ike
RGN e, r{BpEahpep L Tuane

the Iike can be tioned. .E 12877,
t banbbethentadrdidn By sPEHAHEY a??ﬁh%er %Q}s%gkggﬁg@ééa, 711

bi pdi.ng an eiti body At icg@nbanterithioriegbel Angxamples
a en#Trsgfﬂ[]ooés }Fgﬁgi%%ﬁulbi | i zati og %f%e%krg algtcitgggty are
ed, an

2p0lbfaRhe betlyymezhy sitele B@BEMGHR io§n Pid

25 like can be mentioned.

met hods based on chenicah_bingicRgiqakb] reosddase) vy
uFEeTesreas ?fbiqxiainglfgf #n%lb%ﬁt:agé Srot g_h-ga

I. NS or
enawaasnanghsdphdtides, mayorldasemadale AETES sPage pnd the

the 35 caryrier, .i.nsqglubl eghafi ¢igs Ruireasent
ageSs GandaR  Tapt [Tl s RENaEA

substances, fluorescamine, fluorescein isothiocyanate and the

As examples of the luminescent

luminel, luminol derivatives, luciferin, lucigenin
Furthermore, the biotin-avidin

substances,
and the like can be mentioned,

system may also be used for the binding of an antibody orx

antigen and the labeling agent.

30 [0098]

35 carrier, insolub

For insoclubilization of the antigen or antibody, physical

adsorption may be used, and methods based on chemical binding,

which are normally used to insolubilize or immobi
o be used. As examples of the

lize proteins

or enzymes and the like, may als
le polysaccharides such as agarose, dextran,
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and cel lul ose; synthetic resins such as polystyrene,
pol yacryl am de and silicone; glass and the |ike can be
used. In the sandwi ch net hod, the nonocl onal anti body
of the present invention as insolubilized is reacted

"with atest 5 fluid (primary reaction), _and further

10

arehctedd ubbth; t sienthedrice FRRNS aGH Gdy POF YPhE- Pi¥sent

i nvention as_| I ; co ¢hieOn) ke adkh tHee used.
B X%ﬁy§a§%aFh%?ﬁ?a%gﬁcﬁggégggféyoi&fhe i nsoleuhxibl iz usth
carri an ithet hendwiss mesdodwhbhe FERITd CNghodRt RN ©
in the test flujid ca Jantified. d0wpth nargest
EﬁﬁF%ﬂﬁxﬁﬁygpgl?%a%%?%ﬁ%ﬁﬁggﬁgéé%égggfﬁgﬁeinwthe ’

£ eYEd S@afdery, raadt i) bengef REERRY rgamtetaiebustie or

at a _ti interval .. T . L 003 A8 candst Debemidod
B?nO?H§H¥5@WFF§8¥¥dﬁf§§% %2@? geg%ne agxﬁhgge ,
dessshdad, akaceiohh, i andindessaysvhyy tafe hend@Pehing agent
met hod, th nti,body use f L 19mkidl, | #REreby th
8Rt FB%dV?ﬂ?l”g’HHéﬁéP%dcaa%’%eb%gg gfé%@rhr\]éot al ways e pne
kinBOit GofMNEHY @nothewoesr fimid khandee cluanddfigddi e'®

may be used to increase assa S Ly s@yé ng
FLRPRE ST A TN ST N e PRk TR 48
?gqggggngfd@],t ihedings 0é phrefqmesenimpHLAnRIAGAYUSERRT 2
or the 20 prinmary_and secondary | e
SiBECiRbESv Nt | B68) LOHARTG o u%*‘?{a/ﬁ:ﬁ(ﬁ %Pgﬁtogites
10l o0l REh Do &ih nihepbPRie sspeciaes thhat dessTinedaPBPHE:

t]he ant | bodi es used for the rj y eGalany ibody used
react i GRsimpeROIBERYS 8Y Rﬁ%rF%J q%ényggg%é'used for

15 A& %%CQLM?EﬂIE&PHnQﬁbbﬁ?O@ﬂizd&%ﬁed@@ﬁh@%ﬁ?@g not

20 "Pthealy aneplseconeary ZRAFUIRBS| FRR.P

25 terminus region of the N

30

region o e NPR3 species, the antiho S ¢ he
prliwegsy beeanei bindis BrerEPED| atrjf"c’ar??C i é5§ }?%g{so of

recogni Zes fAayl69i Yedtbeintheasd hess@yt eendhukEv¥teti on,

f%ﬁ:%xanple, yhe N- term nus region. .[]0O ‘

nonoc| dmalksaayibe@n &Ppt:ahépﬁf’é%%rﬁy itﬁ{?e%? ﬁlgﬁl%gnm%o‘i' the

used f or, ﬁf%ﬁ){gﬁé{&{é‘ﬁ%ﬁ%ﬁér ptBgent himveandanchserbtfryd the
e,

FEPPOEAen e conpetitive net hodﬁ#etr}%g,agggn%gﬁqiveg

method, A | GBcifld tasksl E8E doRding Wabel the NPR3
qﬁk¥agg§bgfﬁféfbﬁt Atks

aREY HR onpetitively reacted w.th ap ' ,
tﬁﬁég%@@. urrheaci.egp remardingythe antl%o\gn_es useémfép%%é

primary and secondary reactions, for example, when the

antibody used for the secondary reaction
PR3 species, the antibody used for the

recognizes the C-

ary reaction is preferably an antipody that recognizes a

prim
ample, the N-

region other than the C-terminus region, for ex

terminus region.
[0099] . |
The monoclonal antibody of the present invention can be

used for assay systems other than the sandwich method, for

example, the competitive method, immunometric method,

nephelometry and the like. In the competitive method, an

antigen in a test fluid and a labeled antigen are

35 competitively reacted with an antibody, then the unreacted
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| abel ed antigen (F) and the | abel ed anti gen bound to
the antibody (B) are separated (B/F separation); the
anount of |abeled antigen in B or F is neasured to
quantify the anount of antigen in the test fluid. For
this reaction, the liquid 5 ase met hod, vvhlgh uselg, a
Sababbé mmqwdy&‘ane{n@omﬁew@%ﬁéﬁ@ apfigeR PeREda

gog ?lﬁgt ogé}/::éga{é@ W%eﬁ&ﬁ&fi&gq taet laiﬁ@dryt of

separation, and the :
|1mmea|mmgm dot Bodr Whixreasused & IHATG LY Fap,Amoun

at Lbedye, and @esebL- Hmnbl | Faedisasardaryoant thodiquid

elmTunorretrlc net hod 1
s ghlbgemetiiod, tesichf uueal a znl v € ﬁﬁ‘éb’?‘l’q‘&e@dﬁaﬁ‘f’ﬂéﬁﬁhy ene

p&ggpgnggalt { Igleelo%daggcﬁﬁg A ea('lf)h 13 tHbVaroRmitYcrobed

VY, ter the solid phase is
sepabagdahd orhd Nd kei Gat dBfhasparetian M9 Jé¥ in a

test fluid js re e Rat edoa
At bl S T CD: 1 o8y e gosor 2R e aryo RAL Eoody

hirfd of BE1ignimadiiad Zedbebedndany BodsbE8Y ¢ S @v,aalabl

h d the solid. ph
0 Dot aTBnses, TR saRE Doty S aRteder AL Rost fluid

aftd %d)i%rﬁanﬁlif@i a@haﬁem srmsupe@dtwelﬂu%ﬁﬁqw A&
anmount of anti [ ete h lid
rabRE GRENRY O PendlsehankFBoak, Hil & %Fégﬁ?’i ate fr orln
tﬂ%@é"tﬂsg%@: ﬁB&tédedheahbl bhquid phaseheoyedn @ANigaHdn 2

solution is nmeasured, Even when the t . ef &en
i Peathef Luids & sf reacted "QTFE‘I P afe“oh yaq{a&gﬁaff Jé%%lnt of

15 p{aﬁﬂ rf‘t &l §mn@x9iﬁz!m,an|t&§en mmmmﬂéﬂﬁ‘ tovignl jthe
0

| 25 t d_the, | i
aé‘éémmﬁia%m[%%%aoe o 10 e S g P e ia

DOaSS Ay k@t bRerréivaite Niigaid Qﬁhzua‘e .ansSupssuently, the

s eCl es, no special condjti,ons, lyr
| bheumeexf tlabsdedetnt Hrady 1T‘h8"5§§ sys g’% g%a%‘glfeed 'y

| nsidid@nednWehé st fdmgd.
tgg%ﬁl Cg Con%ugg 8:@ ltdfeh o

erations of those skjll d|
200N OrdImﬁﬂ%Phﬁi@@?tanstﬁﬁu?ﬂﬂﬁﬁﬁeagrg% $i #% Eggcfﬁitate from

rSRRe ectp/ el TS ay FoicORimitnah thesselgencial the

etente can be made tore th
a%luheohlmqm@reﬂ@r Esseanyhen e AV farﬁfﬁé&? in the

7;%%%°%T““EQ§§%%%11(§Hgaaﬁf§*éiéﬁallpﬂbbmﬁﬂuﬁfIpretgﬁﬂy¢te is

obtained, laser nephelometry, which is based on laser

25 scattering, and the like can be used advantageocusly.

[0100]
In applying these individual immunoassays to the

gquantification of an NPR3 species, no special conditions,

procedures or the 1ike need to be set forth. The assay system

30 for the NPR3 species may be constructed with ordinary

technical considerations of those skilled in the art on

ordinary conditions and procedures in the respective methods.

For details of these general techniques, reference can be made

to reviews, texts and the like [see, for example, Hiroshi Irie,

35 ed., “Radioimmunoassay” (Kodansha Ltd., published in 1974),
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Hiroshi Irie, ed., "Sequel to the Radi oi munoassay"

(Kodansha Ltd., published in 1979), Eiji |shikawa et
al., ed., "Enzyme | mmonoassay" (I gakushoin, published
in 1978), Eji Ishikawa et al., ed., "Enzyne

| monoassay"” (2nd ed.) (Igakushoin, s published,i ﬂ( dansha
§9823h1 Bijie,| eHi. kaWdeguelalto, thy. Radipimppoassay odan

I noassay" (3rd (1 ushgi iz3heded, “Enzyme
ﬁfgg% ’p%sﬁgéis li‘qn?%@)\ﬂv{% Y?g@%lﬁfwa%%(l mn?ngche i cr;zl .
Tasbnbases,” ((Rapkushdini uddkshed| in 722 (&>mﬁﬁé&h%ﬁ’c’éﬁ“ ©
Techni ques, (Part B | bi.d,m -ed 4 ({1THxeeben] cal
‘Péchn?ﬁuez‘ qufé’f“te &f%“zn?%&fagf d.(?égéo?(.z )84d “ i
5 Fhmsﬂéﬂem qalg2Techni gubshikaat b, abel &4-ed ' Enzyme
mrunoassays) I bi,dem,_V I pgliemicalisg7),
i@@ﬁﬁPaﬁ%%Y§(%%ﬁ% eéf?wéﬁ%% %ﬁé%%HXnF?%gdies éhd Gbnéral
MEYHBAES SAYENAMBIC10GY) ) Vol bi HenjImyshochemical Techniques
(I munochem cal Te i ques t : I SO Part
T&erkoPbhy Jé}?l]dd%nyé Onzs A%F‘?‘Lnggp!eeg}?y%a?l 15 10 rar
%,m i 38ed, byvdraden @nRoasehdnisials Feahpianes t Famti kéf :

bed above, NPR3 i Cid
10 Wﬂgnﬁ;cgéﬁgi@?Vgﬁ§mg$2@§phaafﬁ%ﬁ%ﬁ?ﬁ%%gyPg?ﬂ%ﬁg idfell@dted

PFLESEMa s sk Q¥ EN! | Whdemyr ¥BRL NB2 ef InvamioghsmiiFak aiaainiques
assoclated”w th NPR3 20 hﬁEOf unc& i'\(%%gglhxmﬁémajyon
ctPetie Edi Ngnrestandy AMRCHF§F ng oF a salt.
HREORRLs) (pYastE Vg heralnhodyorichd Tpebabme T
al sdiyerisked FechaRErRgY iA0s) &9“85{%%3?1 RBRAEES %Qg’m @1

15 g Eg{,f{gh&{ %%em:aagmﬁc t @ats 2 Pusaiph enguamdashbodyke] ui d

I'ssue. The anti body of the__present. invepti ¥ ied
al so beamiskedcrobpdl epa®ee At RE ot 1] 6%‘ P%rQHa:‘P@l e

gg{rélg{%cat ilpﬁtqﬁ,egpac R_?’sﬁ'gf&_i’r@s ant ookt edt the NPRSent

¥ ¥ each ion during purification, to
anakvygzeieme behavior of NPR3 in subject cells, and

the like. so 1] rEeiaResaasompabed whiah NPR3
changes}’e‘t‘ﬂéleallxnr%é%t’ gég%\l%%_?n “the ¢ || OBrbr aNe cuantifying
s0Begaesantbtoanty hygprErnehop@dehf PHYEATON I's

capahl e of ecl fi | Yn! €CRORIsANGOLES MNPRD>sheefethe
i tNE&En Ohe® Ut %glefr%?’lfsc?eeni ng a conpound t hat
changestt hevenpimt. of NPR3 in 76

The antibody of the present invention can also be used to
11y detect NPR3 or a salt thereof present in a test
The antibody of the

specifica
25 sample such as body fiuid or tissue.

present invention can also be used to prepare an antibedy

column for purification of an NPR3 species, to detect an NPR3

species in each fraction during purification, to analyze the
behavior of NPR3 in subject cells, and the like.

30 [0101]

{8) Screening a compound that changes the amount of NPR3 in

the cell membrane | |
Because the antibody of the present invention 18 capable

of specifically recognizing an NPR3 species, it can be used

35 for screening a compound that changes the amount of NPR3 in
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the cell nmenbrane. Accordingly, the present invention

provi des, for exanple: (i) a nethod of screening a

conmpound t hat changes the anbunt of NPR3 in the cel

menbr ane, which conprises disrupting (1) 5 blood, (2)

a particular organ, or (3) a tissue, cells or the

th&eceéBoInsmetafieom an organ, of a non- human mamal ,

then Jlsola | MEG-aRg bR RELA vAdds, for example:

quantlécil‘f ng&:uﬁquprgé Ront alrtneg‘vt{lwe ce%n:’o nbr ane

flh fchimechdd i9f acmeehing ¢f covpernfnghat ﬁw&a&ﬁdt?ﬁa‘?munt
a L he ,amu PR3 LORpLRlds mBbtpteng (1)

RE @ﬁgio %F§e§egﬁsru ﬁ%gyaa%ﬁFansgﬁpnanﬁsexpre23|ng

NEBder(a)p&uﬁaﬁﬂlcpéprlngad1ep€0ﬂ3)o@ tigfa19. KELL1Eneh the

|s Iatln menbr ans fr . q&ﬁﬂbufytﬂgn

braCathet aomt By arAdy 1o EnaozeffRn

ed in the ce menbr ane
fﬂséthQﬂg 4 5cdiil imerrans hixhafioser eadi agantidotpguhe NPR3
that changes th NP oy the cell nenbrane,
ﬁlesﬁp??% %1 WEF?Ing 6n the cell menbrane
qﬁl@“EtMEQh¢dﬂdX'%QﬁhbﬁmSg(é)chQmmmd tRat schanges Ehpapmount

a tissue, cells..ar t
20 f(g)ﬁﬁpgﬁ 6?9%1?19 FHL1a MRBRT ﬂﬁ%’anwr‘nlé;%mﬁmbk Egeé Sﬁ%}aﬁl %P%ga
té%%n%@o@%bﬁﬂt £ﬁré§§$n@lNgR@fof«%%@axmlahepemﬂidanmaaee , or
usi n

i munost ai ni £ Whaa
ﬁﬁﬁhdék@ﬁ gEP%e%ﬁ?ﬁ?@i“@oﬁpS%ﬁg at c angeéaﬂhe é%%hnt

0561 DRI SRECLRS 1PRS hpeoebl cmubriare inhibh cobpmegbsane
entifying the NPR3 species on the cell nenbrane by

cinaquy§n25 into sections a transfornmant expressing

ﬁ%t 10Tz ShePBbLI 8F sd¥eRInigg hh&brﬁgﬁtfund)lthbhechak@es ttfhen amount:
an

ying the extent of |n t.h
sqﬂfe@im@ in the cel] Amiase, | AyLPh ffipy3Es E¥htifying NER3

tgm%%%aéﬂ' H@mbf&!?é“W%ut[t@il@Zint@oseﬁmmst atidmlq;fd (2) a

sSpecies contained in the c
f parctioriars csgesi f PEal 3y apérlﬁaPﬁeaC'g]slsdé’s‘c Beir Faliggteted

A dru or @X L e h B3k mgﬂﬁ§1;ytﬁth@@ant1fy1ng the
ah%?md?abet g?ugs antlhyperten5|ve dr

ZOVQSﬁéﬁtI&ﬁEEﬁﬁ#@&ﬂ@aﬁflﬁﬁﬁﬁxﬂn thgefes! o rfae’ layer using an

ant i - ost.eopar ( e aHd rheunmatic drugs and the
3SR 51 %bt%gﬁég stress (for exanpl e, soa

sthe5Sa méthod of screening a compound that changes'gge amount
of NPR3 species in the cell nerbrane, which comprises
identifying the NPR3 species on the cell membrane by cutting
into sections a transformant expressing NPR3 or a partial
peptide thereof, or the like, then quantifying the extent of

25

staining of the NPR3 species on the cell surface layer using
an immunostaining technique.

[0102]
30 Quantitation of the NPR3 species contained in the cell

membrane fraction is specifically performed as described below.

(1) A drug (for example, anti-cbesity drugs, anti-diabetic
drugs, antihypertensive drugs, vasoactive drugs, anticancer
agents, anti-osteoporotic drugs, antirheumatic drugs and the

35 like) or a physical stress (for example, spaking stress,
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el ectric shock, brightness/darkness, |owt

and the |like) or the like is given’to a ngpﬁg{ag?res

di sease nodel non- human manmal (for exanple, mnce

rats, rabbits, sheep, swine, «cattle, cats, aogs ,
naneys and the i ke, nore specifically, s obese mc¢c
diabetic smom, hypertrevas Ad@TkRess , SFreriesveratben and the

iﬁ?%Lts berégW%#“ﬁﬁea ReRPPUW0IdiGelkeEmodel non-

euma0|d ritic mce and the [i
aﬁi\&ﬁ raaxmallerl foirmexatyabe e M gse d F2be o kAR £/ pﬁp%ﬂ‘}ul gine,

(for
B8RETe| (e a e renprkEe artf PREYLIAGMTHARS cpBuar esiLy,

5 Ebeﬂl@ :@icdwd:@badupomieceu InpertenAtveardts i ﬁrgpn?o%%%rotlc

tissue, cartilage _and the
FAPROE S CANIRISEFAT LRP mw%anko%’rtg%?%@%in% S Saame

heRakaEyL€Sarttaial conl b, ans ttdecyiks) ; (AfEblFagiyen time

ost eocl asts, . chondrocyte d
onaioosagt PP RE 1 RES AL s ot el SHeerey shver

andinkhe bhkerahanmedlsse Sarsperigedti AnAnthaddksri gt E1ssue

buffe | ut
10 sdarn nggpgﬁg%gr Euf”ﬁggl S%ﬁlTosse Légﬁ Qé‘ff ncreatlc islet,
A4 k9B 5880 cdhe ldgeehnanthe heikaker aﬁéll$ héf%lﬁx@meﬂe'

e like a di d
cmscy oy | TSRS 05 LLoTnBB SR SO T SReE L RS (IS and

tiispdd A&ﬁteendrgﬁai hes11d cadsrbaryitng, DetEOPARiP s @tecclasts,
as ‘cent fugatlon f||trat|on an(g%ol the like) are
fCamdusmateon CoOREARLAE Cel PRRRHTATS Tr S5t FhR. -
(9303 Fhe 6L ! copbiEARethe ATt kowiationd 208 sSsuspeadegnin an

25 ce menbr ane obt ai ned b NAY¥E
p&ppsca::afatt@r b@élfﬁr WO JAOT AB*E rfet hog ?i(cell er

S u@ AN reebhaBguasHEdld soustngna RS buffeshehytion and
ieP

Pehyt I.D]ne)( mmhfcgretj E:—I@;rn ﬁ;ﬁ'(,q%@wggﬁ'gnﬁ q’)erﬂ% ate

di_sr ugﬂgo{gob%/%%lota;%gp@é@@gdtoq Fodi §gu;ﬁ§5]_@,n mt@m K100™, Tween

0PRSS whe ubényike) Fif%n@hle B% Qgérz loa?ndtJ %. 1':19 d_%@jﬁ%@ ing

like can be nentigned.. Fpfug8ldn, MERD

tﬁmﬁaon and column
f EREPPOABET o © ragct‘élgonat T'on by “Centrifu f or ces,
slﬁﬁcaiofnaﬁ;cm oralyieddt £ ¢@§at‘?§§l’?r6ped§ﬁ%$'ijgprbr adi ent
centrifugation, is mainly used. For exanple, a cel

dil®@3ion 35 fluid is centrifuged a
t
rpmto 3&80cérﬂﬁmémMran¢Bfractloé’refersatLOMIf¥éé%1o%599ch in

25 cell membrane obtained by a method known per se af
disruption, cell squashing

15

ter cell

disruption. As the method of cell

using a potter-Elvehjem homogenizer, disruption using a Waring

blender or Polytron (manufactured by Kinematica Inc.),

disruption by ultrasonication, disruption by cell spraying

30 through a thin nozzle under an increased pressure using a

French press or the like, aﬂd the like can be mentioned. For

cell membrane fractionation, fractionation by centrifugal

forces, such as fractional centrifugation or dens
For example, a cell disruption

ity gradient

centrifugation, is mainly used.

35 fluid is centrifuged at.a low speed (500 rpm to 3000 rpm) for

8



a short tinme (normally about 1 to 10 m nutes), the
supernatant is centrifuged at a higher speed (15000
rpmto 30000 rpm) nornmally for 30 mnutes to 2 hours,

and the precipitate obtained is used as the nenbrane
fraction. The nmenbrane 5 fraction is rich in NPR3

SPRELES Bk Cleldrmdel i vatbutetbitand0 Bbmparont $heygHpgEnatant

phosphol j pi ds, and e ne o NP3
éﬁeegﬁgrk WS 7&q3 nnbﬂgpcﬁeg qn‘?)?g%e%}%gﬁ |3-gn can !
b raHanyi f6ed by nhoes e’xar@lt@ur@:saﬁdv\ﬂéﬁh RuafiRd&8ssy

10 using the an |bo ve ORemb
W@@?éPﬁgb+%tu5 g%? %ﬁf He Ilge{:l ﬂe Egﬁhmfc rane

5 {ﬂl’?&%g?ﬁsgydﬁm tigs peRBospeci ém wﬁecgéhedeﬁﬁffﬁ%ﬂegl‘grane

e net ho escri be a S LA 1bE

m@@mﬁaswucahﬁéa g“}ﬁﬁﬁﬁﬁi%‘e&d o %f‘g‘t“FE éé]p(u i) A
L fornant expressing NPR3 or a partial peptide
t ereof can be prepared accordin th é}gg& fract
descri Bb8 NBRIVERCHSSF Fﬁ@g it BELIRS pne fraction

speci s contalne in
tcg%ba@ uHBERE 84E byf,r Foki eRample hea gaadwi.th efmygnpassay

creenlng of a conmpound_t hat es A
10 oﬂs:NER@hel ant Raody|9f ﬁé‘ﬁbngéﬁﬁe%)% e%g’gr%gb é E (ré;t
aglxggw rahggtﬁetpﬂge compound to a normal or d| sease

hon- huran manmal at a given tine e I
30 i nifites seodwRSh HETRINEasS3H ohFS | eprpeefref?g'%lga %)ié btg{réé fme

Hﬁéytaess @ hetrse desdrawes, apove, mrel @reabbynblé?ﬁfbi? gan be
% to betore 6 hours) or after (after 30 m nutes
tpeaf¢me<BhYayﬂsmeéfi%f]§?% Pe2f & 1 hour to after 2

?éi Pnre preferably after 1 hour to after 24 hours)
15 83 a physical stress or the hl ke is £4en. pggtftﬁe
3Q1ﬁheAs‘armaﬁmaa§ eRRIF UG DNER ygfc%\lpagrt ress
nt i f}_gl‘]g te{‘%r@ veh SfcdRR3g Bot bike crei‘dhdmmsanébed
grven

glrea as el apsed aft ni styRat i.on
(a0t . 38ndi Thit SPRE0 SREEHFS FQEfAned i s SHafFer 1 °

hour to after ggég preferably after 1 hour to
afftré‘l"’t?ﬂnh%?ﬁ‘s"}e%{%‘}é “5h4l so be preformed by: 35 (ii)

20M pgI@1a test conpound in a nediumat the start of 79
screening of a compound that changes the amount of NPR3

in the cell membrane can be performed by:
(1) administering a test compound to a normal or disease model

non-human mammal at a given time before (before 30 minutes to

25 before 24 hours, preferably before 30 minutes to before 12
hours, more preferably before 1 hour to before 6 hours) or
after (after 30 minutes to after 3 days, preferably after 1
hour to after 2 days, more preferably after 1 hour to after 24
nhours) a drug, a physical stress or the like is given, or at

30 the same time as the drug or physical stress, and quantifying
the amount of NPR3 in the cell membrane after a given time has
elapsed after administration {after 30 minutes to after 3 days,
preferably after 1 hour to after 2 days, more preferably after
1 hour to after 24 hours), and can also be preformed by:

35 {ii}) mixing a test compound in a medium at the start of
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cultivation of a transformant according to a
conventional nethod, and quantifying the anount of
NPR3 species in the cell nenbrane after cultivation
for a given tinme (after 1 day to after 7 days,
preferably after 1 day to after 3 days, nore 5 |
puktevathlon afft er t 2aniformaptapeeprdingfo a cppyppjional
| dent i fication of NPR3 Le ispRdibd iheche cell
@Ef?Oéh€ﬁ¥§§%%n?;£%?ﬁ%n |saggggFf?igﬁﬁyaggﬁforneg as
fessrame hfrelrownl t{vaton fgrug oiven s (@fter 1 day to
anti-abesity dru i -l t] #4435y 3 days, more
52{:?ﬁ%e a(yé‘%sip\ygggfﬁgg avfajleggggt P%/%Sg? S{;s, ant i cancer

5 pgeptsabhntdftest eopaystie affuegs’ day$rheumatic drugs
and %he like) or a physical stress (for exanple,

48&Rihg stress, electric shock, brightness/darkness,

| ow t evgedtal fillcas iandof hehe INBRS) speciei ¢orkaingdgipehhe cell

to a normal or, di sease node] Leffi8d below.
SeRRBFEe AFRCHLqhrS SP&EB??%?@%%%%%?@W?S& o o o
C@k3) H0gsug MEveyxamplle | hentidcbesiby edbpani Angarpjabetic
obese mce, diabetic mce, hypert I i

10 Argsr 08eF B RGIEeNSAEB §§?gsc’a%ésr° : gg%ﬁ@n%ﬁlﬁ c'e,am-':l'f':ancer
QRfeBRBOT Qht £- 8 tGRpoTBLADI rugdienmatohduaatie idnugspppd the

and the like); after a giv tinme ha , )
Biide 6F & PRV FEI6RGancTt ReBRAsp, SoRF I Frress
@lm’icpé?t?éﬁ,a%ri@hﬁﬁbeﬁ/d@ﬁlﬁtﬁass{;‘?!lnw aemperRLyregepnd the
a tissue or exanmpl e, brown or white a e
perkeari sheshire 1haiaei E3 R, "R ?’59%1‘[%%%% tﬁﬂeoa%li nc.m
25 1 'ﬁi@n Mgl | $£6f UxSnpaep! fice adigmogy rebpibdis csheeep, Swine,

cell's, pancreatic endocrine cells, 25 he c vFically,
rmla}elc'ag’s’Ongﬁ%‘gﬁ“@s?ﬁgb’%@st%ﬁ‘%s?‘g%‘% %(1 fc?.’flca y

c es 4 't blcast sypehoatksine asts, aadtetipsclerotic
I$§%%£g§§£'og%gﬁﬁgd. TﬁgsceFFs or the like. obtaingd;c
areblpilts,i TEOCEESBERT 1% FicEns CRERWRU Hd & 855" .
copvent.i anal KL AEUBREt B ke )ng sfsepenf givay time
u§$?k?? é??:ﬁf?g%gsg%f theapnesent 30 iWéﬁPtE%%n The yiver,

20 aNBENE] afsePRBLopEcPB A iRETAEULRF | OFEHbrdTE &R T e’
det er mi ned ti L&l Y ihequabis@tdnelthe byke), a tissue
qgéﬁ’PWyi%ddl&t%%g’e&?éeﬁ/ oﬁY st ai_nlﬁlng of NPR3 on the .. isjet
celbrsexdmasie,| Hyewnt or Whidit iBB}PPRE WY un PAR gt !
menbrape. (iv) T I£9 1gaNt 8t nesl 1N (dFocebkample,
n?ﬁﬂ?aﬂ%sﬁ‘geacﬁaor%?lgggg’%ﬁ&a SO ge.?dentifi,ed in3
sigaiipaeyvey, usisejeacel hnsfranmmeptigoendocrine CaLis,

osteoblasts, osteoclasts,

25 hepatocytes, renal cells, osteocytes,
chondrocytes, chondroblasts, chondroclasts and the like) are
obtained. The cells or the like obtained are cut into tissue
sections according to a conventional method, and
immunostaining is performed using the antibody of the present

30 invention. The amount of NPR3 species in the cell membrane can

be determined, gquantitatively or qualitatively, by guantifying

the extent of staining of NPR3 on the cell surface layer to
identify the NPR3 on the cell membrane.

(iv) The NPR3 species contained in a cell membrane fraction

35 can also be identified in a similar way using a transformant
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expressing NPR3 or a partial peptide thereof and the
like. (0108] A conpound obtained using the
above-descri bed screening nethod or a salt thereof is

a conmpound having an action to 5 alter the anmount of

NPR3 in the cell menbrane, specifically, g‘% a \
eoipressdnt PR mrarc peraizk| pepstideutheseyt £ gy 19Fg-
ﬁﬁpﬁ@jclin-NPRB interaction (for exanple,

[ el lular cAMP production, inositol phosphate .
produchi eopp&md piaied ned GWPLNG rtdieu @PPER I[P athegrE=n 19
in cells/glycogen.1Q nt hesi i I 4n GRIti®n to
é‘%?é'%\"dr EFedsd® 3-7%'11ecrgl%%fs?Lgf%t(‘scg ﬁpt al;rﬂgﬁ%t}rgggl l's, fat,
releasentr appost |of NPRG dogthelaedlon membrapet sSpgcifically,

synthesis in cells . Qt ei_pous Nn-Jr; LROHS adtoIvIR ia a
sk é icﬁﬁ‘pf’ﬁagl {é}i‘?fone?}hﬁ?’%te gi %oés nos%l?)h‘l}]gtlél Eien%u% yevia
hRES®ING -XERBO DN t €Lt Eidro ( foappetniie r dgHrace ShulAptBMF

activity 15 requlatjon, ¢ es._i ' ,
et S50E1EN lopRMRECErba oty Chalpuste oo
Y S&EhE1GRIn, sd?&ieﬁptmlieatﬂmneahd/@lmdw ation,

osteobl ast differentiati on.,and i farati.o ,
10 | BYRthegic AeGTRARBIODIT & ads] ﬁgé% h]{eeqae%hnt@ r%?chéPiR% Fac

L\g tgﬁe cq| lcdTRBY a8€, réledde) faomonpblmd £2¢ drgradation in

ens the cell stinulatary actiyi duci.nAgs
AmoUbe, ofs NPREPRSE el o1 1L B BLE A 5E Bonoain

USEHmoRERtd das1 0Bl 9bgiiIst 0N prepe ideus HoMpe¥AEsinous

synthetic conpounds, fernentatio pr%cgﬁ‘fiéi nd LBy activity
da BuRGE Ty

| hkemons &t iishregH
1sCBaY0Ey
sakechadidessl irbdsc iphat e s

£1¢ye APPES é novel
25 1indleBOVA wm&i@&fc,Achanmjrﬁdl t Pat

['l" stinmulation acti vity I u a
e ce S %‘;P¥%8¥ é)f m&égtﬁe Iceﬁ.‘i

enhancing a

nces t

Phsi-0l gl .24 s A0 tnd brodf réRRB.onf oeROILESt rtatffferfntiation
ns e Ce stinul ation activj is.,.30 :
a «gaf erahiferssiqroang pRar %%%%utﬁ“@a}t%ﬁo?llf%)d utgiﬁ 2‘61 lég e§§1zg
physi ol ogi.ca j W s k@9, 68) (k) a compoun
P%ﬁw?fnggfllgc#f ﬁg%%éb%/itggaggﬁsmf or v,:sr,i gu) dJi: the
20COIANY Sieagens compotrid BRATUARFRTS ator?évéﬁguﬁ}’ o%q@%
Iréééﬁ%t 32 GeRLY [EiARR181menbrane.

25

30

As the compound used, peptides, proteins, non-peptide

compounds, synthetic compounds, fermentation products and the

like can be mentioned; these compounds may be novel compounds

or known compounds.

A compound that enhances the ¢
less toxic pharmaceutical for enhancing a

ell stimylation activity is

useful as a safe and
physioclogical activity of NPR3.

A compound that weakens the cell stimulation a
rmaceutical for reducing a

ctivity is

useful as a safe and less toxic pha
physiological activity of NPR3.

[0109]
(9) Prophylactic/therapeutic agents for variocus d
rs the amount of NPR3 in the

iseases

comprising a compound that alte

35 cell membrane
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Because NPR3 is expressed specifically in skeletal
muscl es and functions as a receptor of nusclin, which
is highly expressed in diabetes nodel mce and
post-fasting refeeding, and al so because NPR3 is
expressed in bone and can s influence bone/cartil age
met aboBesagsatPRBod soekpre yasgh speci fscakintidd S&Bé@g?l
NPR3.i s thought .t. I ' rt.a i ;
PaeLaE; he o e 3g8) B £ hedBkoBE hRaLD Whioh is
neEigahel espreddant iexdipbetez giddedi flareand 05T L2RELBY

t abal. | f LLi ni i _
T 3T 07515 BB o MRS Ll BULBLALPIES bone and can
5 Migauesce pamos Aatritd 1 gk anel; aliyolism, candi fayethard repgons, as
li ke). Theref t
kB, LBERE S 35 BERGUAE $0310) 4 S a0 ol e
qfeg(dl)atiaﬁ: bf d'(:f)lf le;fe&rl_t E?ffemmab/tdm( 'ah?i/wet gl mefpbolism
for exa e, C differentjati [
(e SXaMBLE: SELLGSrPFRRf T Lt SheTRE BEc A (38
FJ%%MQ%@?Lsu@@i/li%ﬁﬁﬂ@rotékgl?ifdbﬁﬁﬁfmbeén b@mckﬁﬁﬁﬂ,cfat
I SI and, one, cartl e an e _Jd1Ke re ,
10 ety PRELEERL IRMSS a0 | BoagEmt i Sanle hEidy chraRage
f°§xl& tHef fll@kem ibaﬁhie(%@fagél 8 doRtraboki shmt (az;pm;q'sf ithel Byount of
or exa e, opesity, | abetes, | I re :
DSFRS s Bhenpobt ARKTERELPen Ry AT, fnfeodlaE o ()

h%&f{ |4 198 ant Bt 800 ldrna /bened cRrddAga idhs ¢Asesexample, cell
the like). Because the preparati thus obtained is
saf Ef enrontilasdoposp@d/of MeEaROhESAdNTH SFEFEU to, for

e @gﬂ /5 Qhet D6AABKE, iMURNS,iveal sfat atd sus,
13 sﬁe p,ﬁsl\glﬁgl,ﬁ%g?ﬁe,etcats, ,§5ld gs, m)nke}é .gnéietg}% the
| ke)etalhengedes of PAE RS ALEY r}%ﬂ't °g ig- B
var | ' on, t hegbt 0f /i apest Lat agent for
tg%ggf'&gggﬁggbgghﬁ?%ﬁgsinet od of admi 'stragignlqgg
t henbitetitidesordl cehbrdififemeatiahlon @U[yc%emue aboLs
nor.mal | y. bed ed eimites, abhnpsi fed
t Sgﬁch%¥%§ﬁ§£n§P% %?%%ggggﬁyeaggg{ 1.0 f% 20 _ny, per
20dayucose falrerexaspl arterigmalesoshft "SR PP pi d

t abol i ¢ abnor malLiLy; & assiun Kah e s wedghhe . like) .
I yBSFLﬁ?%ﬂ%ﬁ’ g%ﬁ?h%%%éatlonfﬁgﬁglggﬁgle dqs: varies

dependingpausaIuhespbpgaxaﬁﬁonaaﬁpﬁ!gPF%&qqﬁhlq:gp grand less
F& 3?bfg?tz%gﬁ%ﬁggdmgﬁig%g&ég 12AMeBl Stk Ahd 1) aBEmhDe (for
example, humans, rats, rabbits, sheep, swine, cattle, cats,
25 dogs, monkeys and the like).

The dose of the compound or a salt thereof varies
depending on the subject of administration, target organ,
symptoms, method of administration and the like; in oral
administration, the dose is normally about 0.1 to 100 mg,

| 30 preferably about 1.0 to 30 mg, and more preferably about 1.0
to 20 mg, per day, in, for example, a patient with a
sugar/lipid metabolic abnormality (assuming a 60 kg body
weight). In parenteral administration, the single dose varies
depending on the subject of administration, target organ,

35 symptoms, method of administration and the like; for example,
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in the formof an injection, the dose is normally

about 0.01 to 30 ng, preferably about 0.1 to'20 ny,

and nore preferably about 0.1 to 10 ng, per day, in,

for exanple, a patient with a sugar/lipid nmetabolic
abnormal ity (assumng a 60 kg body 5 weight). In caseg
Wherbet Borsubf eot iofieatidni stheadoss 18 peRerlly gRRuE 0-01

hu , a dose.corr.espondin upgn flsgabl
oty BB e E S U SaaRoRE ook i 22000, SR e pRecsaabLy
RIRRAT @t 1080 0f0 ney)- Ipemadayr airsgdmic eXATRRE Fedgtigng with 2
DNA 10 .encodi n PR3 _The t,.d nt L O ' a
AR HeF T Deds PREC DR et et exonengus.

s NRR3Hther eimajdsess ahbrevila exigescthef @gmlgw%«@tm $% other
the present invention) or var i DNAum 0
(STt REEARpLT e‘ill}?saet 8r5§5$ﬁré&[el§<%geonous véﬁ%ﬁg BNA gf xs
IRodhereRkBEeBhn i b entiniion)teAedor di ngly, the present

invention provides: [1] a non-human mammal beari ng
t FLXdogenous DNA of the present invention or a

ij{‘{[b)arﬁregﬁé‘aﬁ:hﬁﬁe@f ndihuinae anamejerdes eniipal Peaxiddna DNA
[1]," wherein _the non-human 20 nammal is a rodent, [3]
10 t eRCRGiNRINFEEscribed in term[2], wherein the rodent

I's a s eket  Shverdfitn 4lroaides anbiomabupanvewrwl bearing
conprising the exogenous DNA the qr ' i

or BNA encadtinENAXP BRI ,NPé’ﬁdq%ﬁﬁ?%%%f‘oﬁerz%?)%rb%gg&% the
n?%éno& i BY¥MeRe NBreRintheavknygithe exegenslsnbNAA

0 e

present invention or a varjant e NA of
(bbreeo&f teametdpEpedPRRH AISY RS BRA- YTFHNS té‘%t é’ggiam‘ DRA ©

.15?Egggkrggeﬁ{uiﬂﬁﬁg§ggﬁ)_invention) can be prepared by

erring a desired DNA into 30 _ap unfertil] .
egg, a ferti|Accodddpglya %W&?th?v%fltlgotélr h%cég?des
cell. (incl udi gﬁ. i egdld S g Gelel pxogetdws [Nge of the
pﬁ&ﬂe%a8?9 in g&gm ?yogenié;stage in the devel opnent
ofprislzentnbnvénirean wan@avathditte PPefBPEBPY in the
single-cell, or LiLzeds egastiage andrgbmerts npn-human
bé&%rzhﬁhgngg%%f%ﬁﬁﬁggg§, %5 by the cal ci um phosphate

soBidimehl tiBeaeteddnti,c pul se method, 83

[3] the animal described in term {2], wherein the rodent 18 a

mouse or a rat, and

[4] a recombination vector comprising the exo
2 thereof, and expressible in

genous DNA of the

present invention or a variant DN

25 a mammal.
2 non-human mammal bearing the exogenous DNA of the

present invention or a variant DNA thereof (hereinafter
abbreviated as the DNA-transfected animal of the present
invention) can be prepared by transferring a desired DNA into
30 an unfertilized egg, a fertilized egg, a spermatozoon, a
germinal cell (including its precursor cell) or the like,
preferably in the embryogenic stage in the development of the
non-human mammal (more preferably in the single-cell or
fertilized-egg stage and generally before the 8-cell phase)},
35 by the calcium phosphate method, the electric pulse method,
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the |ipofection nmethod, the aggregation nethod, the

m croi njection nethod, the particle gun nethod, the
DEAE- dextran nmethod or the like. Also, it is possible
to transfer the exogenous DNA of the present
invention into a somatic cell, s a living organ, a
thesddpofertion neidiod, keheyagrredadonr apthed, the hod,

AN f or I € eyl ul d
PRacli ettt INTHR, ERp pELIGNS guby R3MFoLY gHY BeRBC
dfedennbedtiyed mmndhecdllks - byplgoret holls afossdiblef 4o branstfer
é?%"\é!@;o &ho §e%1519 &f Sals #&%Wﬁ%} 11638t 1 cell,

t he pr SGH? 1 I nvent | on. exanples o t he non-ﬁunan
ardivahgusegan cat tligsuewrabl oxsHédeplijeaby thebdiNAs transfer
c , i.nea.pi.as ters .+ m.gce, . .. e
S0, BT ELLORS RERS Fo AR 6D et 41 MBubDPana
tittee likewpahdttiofseccedf snyan patiuslkedgivt thnt el abooygel 15

r dent s, peci al ' ( examl e,
REPEY) Spbr ke T RnEY 8 R B oL B R epgm e
dd es crB6€38Rihd i, tBBRigehinaniBGD2EL thagyrd3&nB/ c
line, .ICRIine and the like, which are cross |lines)
%ﬂyepgﬁgn(for exanple, Wstar, SD and the Iike), since
t hey Ravex#mbladd \ofl yhehooh-lomsogeaymahdu?éd, idaatyel, eswine,

nd are easy tq .hreed. As "the mammal" _in a .
GO A St U U A T IR L SR ENE TS
mtd bhe th&el ven dae Benhennbshed.n addpditoiculer,t peeferred
bove-descri bed non- humap, manal [0111]__25 .The
R ERBUE BRRO LT (e SHPALRR T MAGRELOALF PRIl Y SOk
@F%f etf atrlaer@algﬁﬁél,t %ﬁpwitﬁmg ﬂmeeDNi(As@]t aéfﬂo(gmet,ra:ﬁﬂeﬂls line,
roma nmammal, rather than the . _the nt .
THVeAPEnan? IS Aty HBSCBSAERI AR oa LABRS hUBES ArmiiF, BDF:

met,h%abgﬁ“% antneDNArBE /& NEi dY, e TERt 1L AY eiMid ahe 1heep widich
resulting_froma variation (for exanﬁLe nmut at i ons %nd
3life CTOPRe} 1P} IRF FALE dEHTPIAIRKE t HeSEAT yi HAIRANADS!
ibih@e)er 838BL thdy eUdORe18086 Ty Gdrt BNOSgomyidid a

ase addition, deletion, substitution with another
Yidfacysieshand ke eafy tRePFER@ can be nentioned, and

abnor pal «DNAS, a1 1N Gludede cdro i 13BNoeABbr Vb rg@Adle in
a DNA that allows the expression 84 i .

a mammal, humans and the like can be mentioned, in addition to
the above-described non-human mammals.

[0111]

"The exogenous DNA of the present invention refers to the
DNA of the present invention once isolated/extracted from a
mammal, rather than the DNA of the present invention
inherently possessed by a non-human mammal.

As the variant DNA of the present invention, those
resulting from a variation (for example, mutations and the
like) in the base sequence of the original DNA of the present
invention, specifically DNAs having a base addition, deletion,
substitution with another base or the like, and the like can
be mentioned, and abnormal DNAs are included.

The abnormal DNA means a DNA that allows the expression
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of abnormal NPR3, and is exenplified by a DNA that

all ows the expression of a protein that suppresses the
function of normal NPR3, and the Iike. The exogenous
DNA of the present invention may be derived s froma
manmmal of any of the same species as, or a diffe fnt th
ogpebhesnd Y OAR3, hendubs extemplilfard by & rBHs EAL ﬁg P the
DNA of . the pres ] [ i hens Uhjreeti canbfahormal
e?‘Pr%s’g%rheo‘rafalal ?r%g%\l/{éﬂ%/%%g&gpfggggg the DNA of the
NPReSeatd i tiveritiiken as a DNA construct having the DNA

bound_downstream_o apabld idn alalyork ngerived
the eXpf eTTAGF %ﬁg W%&ﬁ%%ﬁ cell's. nForli,{ :
%Al RamEnft heyhofanhONens speeippedentol @ SiELBReNt

is transferred, a DNA tr ect Fas=Nyegocy ak; bhahbya of
SPRSAB8ES By | WbQFthaeﬁ%?%ls'en?gi nvent ieo%ﬁcgn be ”
dNEPREaEN DY i eaion eatbngha econsnitel: (it ¢s generally
'vector and the lik hayi +OM 1Qfn BlRea pNa
AVEPERECPRT et i Hif Iﬂ‘&a#gg g%o%nges reéq%Hg?ﬂ?/ari aus
@%@ﬁzshgbi@qvim v Bxpnésdiworstafean OONA RIRAIAES

rom various mamal s (for_exa €.« LAhDbiG:E, 5 imal 1ls.
eanablegGinaal Br g %FBFE?S% Lt %?’%ebgﬁd”?ﬁ%ﬁi’ﬁec? °
ﬁ&ar%%ﬁlh'?ew% e tigmapr BERNOE | theeprieSANt WHREINGIOST 38

I ghl'y honol ogous 20 to. the human il K
tend farred. egg PV~ HHRPSEGH]E TRER T et Hifnfy expresses
2, Jouee Jrerhil p2eseggnvientidh e tiwe reprssdibn

vector for carrying the DNA of the LNVEOt] 08
Eschein isHtd NgoP| Dﬂgr?W&frﬁFﬁsﬁ?d&’ B‘ge:ﬁeﬁﬁ%ﬂénbz%ﬁ@ :

ﬁ%@{,ﬂgﬂi | St R e DRA asHT W preasht demvarsropl ddgRbed

i ophages such as X phage, .retrovirus . 3 of
Nbkoseyean @ﬁ<é’ﬁ¢a°9?r®%?m°§rﬁrg‘aﬁlﬁ7?‘f S sths%uc "35991 ot @
PRECOHAed IatonP 0 r i B3 Bl S  Fandegduplle kgablht pe dogs,

d**¥n"particul'ar, Escherichia coli 'rgcfrﬂhve

phaspi gsindagiildsus hauBters s @S vBICR BT agm g% k e) bearing

ast-deriv, Lds; anshdig,| wkechr gs priafrayabbpol ogous
E@gde%ﬁo xtgt?ﬁ)%%‘ggrgtﬁe proj.'rm,ter t hat ﬁe%gl atu%gekgemanmal;
RYAthexpuessi D, Lpter anbeerisligedpRAYARE i V&Y Trdm
Vi ruses . 0. | T i { USeq @4gemegal ovirus, Ml oney
Mng?@éﬁﬁmaaW/OﬁJrsu@s?gggigyc virus, breast cancer
Vigad2] poliovirus and the like) and 2) 85

As the expression vector for carrying the DNA of the

present invention, Escherichia coli-derived plasmids, Bacillus
subtilis—derived plasmids, yeast-derived plasnids,
bacteriophages such as » phage, retroviruses such as Moloney
leukemia virus, animal viruses such as vaccinia virus and
baculovirus, and the like can be used. In particular,
Escherichia coli-derived plasmids, Bacillus subtilis-derived
plasmids, yeast-derived plasmids and the 1ike are preferably
used.

As examples of the promoter that regulates the DNA
expression, 1) promoters of DNA derived from viruses (e.g.,
gimian virus, cytomegalovirus, Moloney mcouse leukemia virus,

JC virus, breast cancer virus, poliovirus and the like) and 2)
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pronoters derived fromvarious nmanmal s (humans
rabbits, dogs, cats, guinea pigs, hansters r:ats
mce and the |ike), for exanple, pronot ers of ’
al bumin, insulin Il, uroplakin Il, elastase,

erythrop0|et|n endothelln nuscular
pGogbtats fddriviela fyomcyal koUs SREME 1S pﬁn%f}{ﬁ NS K088 dogs,

S.transfera d d

UG e s s
espoble, AForapendefit a PP@tilm HisHAE |ur§1p[}gﬂc,l 1,
g¥p%égghlnF¥En tﬂéyé Eesbﬁﬁ@@ﬁef&ﬂ“ﬂmdyéuﬂhﬁsﬁhaEﬁSﬁe kinase,

hat acfor, endot heli al
J1ME0S Ifﬁ]BrﬂDlémmaasaéd@.gepe@miry, gg.y,eté%gé?xr%%(:sgstrﬁngffrase,

pi%,%',e%%ﬁ&ra S%Iﬁf gﬁeggcpgr ﬁ{ %Eg?%ﬂé YAS&10Nand K14,

‘;Ir%l@lltg!e?g ?m@@gmsadd a[n[d bYﬂlM'i@PﬁOd@nﬁdé@tflﬂ kipgse P

HopHHYE - ﬁ%ﬁ%@% S e asgr%gl % E%é{r?%%’ E%Isléaﬁ:lﬂee@hﬁ),sphatase,
%ﬁ%&r}dﬁaﬁhﬂuﬁeﬂﬁ: eﬂamt@art.l endéehelial geggptqa)ty%me
AT (gegﬁaaéfy %Sr:enﬁrlggaﬁy |)S, SEMOEIpdt AHEium

Src protei'n, thyroglob
%&@nd‘mde‘%&@%@@%@ﬁsel—kmbau ﬁ—wa@m.en)égﬁggﬁl uxrllel*nr%: light
serum anyl oi d

@al%:’rré%ﬁtﬁ %8§E+%n%”}fct]-1 ﬁnggﬁgﬁp; oencég'qﬁ%?beej'ﬁégé)mﬁssue
Yﬁﬁﬂﬂ‘&ﬁs' muand1abe 2Qudtikencdhi-Be) Ué‘b’dfaSAnﬁﬁ@l{lheqlﬁpamlne
e cyt omegal ovi rus, pronot er, e
B oyiyectsiydia seac By T ¢ (Flﬂqu&fiaﬁ?oﬂﬁgtg n%%ﬁ%g uar:r]garl]l%nd
EILESE0 S ke, B6ONDESD aribdat:bﬁnl |k endulfi BHOBRRALMRETY
Xpression in the whole b & A ¢f2ikeprodd
abeweszielmﬂlﬁ’eélqutE}PaH}Sefle 5@1 ' Igg 4 sec?uencer?ha:ten
ZRYEBHIGORES thg-L1 2?:&ﬁtgrlcgjlldmmﬁsdeﬁwmﬂr€s’l§éﬁ§é? region
t{'NaS , as ¢ ewnmi Aoy, fgi(’:mé?(é‘%g'; oA égggﬁ:glsé ofprO%ﬁrC?d
der| E(rj'@;' é {;):gw celarcLﬁ%S Bgeyﬁgé%mmhs mgmm@dand the

t given tOthe% V|r
lﬁnm rahobe awged heANPRS, tERY [ & YF | S\ on Fromoterr

the pur pose_of inc h
g‘BXB QRS eﬁmﬁb'ﬂ%eﬁsﬁ?% g.%i:(ﬁer ~1@f n%:ltmnoter, the
Q{M%ﬁad bﬂgcmncﬁ aghdh ma@%@pﬁoﬂﬂ 1,‘% which enable

e B ER P e  Bar T ol B
betmeenmbhebpveﬁﬁﬂﬁnrnhgg gachel RIRE qggi L89' ®sequence that
terminates the transcription of desired messenger RNA in the
DNA-transfected animal (generally referred to as a

terminator); for example, sequences of DNAs derived from
viruses or various mammals can be used, with preference given
to the simian virus SV40 terminator and the like.

[0113]

Tn addition, for the purpose of increasing the expression
of the desired exogenous DNA, the splicing signal and enhancer
region of each DNA, a portion of the intron of an eukaryotic
DNA and the like may also be joined upstream of the 5' end of

the promoter region, between the promoter region and the

86



10

15

20

25

3¢

transl ati onal region, or downstream of the 3' end of
the translational region, depending on the purpose of
use. The translational region of normal NPR3 can be
acquired as the whole genonmic DNA or a portion

thereof fromDNAs s derived fromthe |iver, kjidney,
tagnpbatienal Iion, nBE cHRVBTE I fdy PSuEh%fmaﬁ 5 (’?o¥ ©
ﬁ?&?&@%@ioﬁw%io&@babbéndﬂ@%n eabSpurgsseE pisgs,

ansters, rats,” mce_and the |like) and frfm vg)rl QUS. i red
conmefbe attanshadiioapl ergeHIniAE PRATA! DY BT 687 &F asHig

€ ABRLES bRk 8r GO eRALRIr BYE A HON0BNAS
Eﬁiﬁﬁ%dwgggﬁﬁﬁio RNA der i ved from t he af orenment i oned

degaes Grom i haldd.ven), sbidney, AdEOTsuEEBOY Ml THRALS Of
can b i ned ' r gBBbat s Pradgy,egiats,
ELRRR RS 0, e 27 Bl Dapigs e

ained fromthe above- deSCYIQF%
gelren plgbi ssamsdsys, porhe, nsteReesithe Thes) and Lrom

transl ati onal regi Shafied phig 2ibMYyids, or using

%@u%@?ﬁ?ﬁ%ﬁ%ﬁgaﬁ%pﬁranslgeni ¢ animal by .an

¢ diraspurBblimengi deri RENR cRERRANFE Fifo RoRROYR, JUd5RS £rom

i oi ned .do tre of Rpadopr e®éwds. Also,

ﬂé"é@hod,eerilfv © egf?%gtmeupasﬁorgéglﬁwﬂggﬁéﬁg #tg%ansgri ption i

L@l dioyRiIcas sbheyma ITMNZexegeheusdBNAest DYhBUBR b (the

invention at the, 20 fertilize ilheSit 296mi She above-

Ty S s T

gestRivty cenesest tissids biyepgbniimaiagesesdsand

somatic cells of the subje B - eggng epir

t he é%ﬁbéﬁ@ﬂ§8E$&PQﬁfzﬁ%§1%be§gnt P e pf%ﬁ inthe .

985m:ﬂ§’c%1t Ce@ﬂﬂlrléssﬁlfalé hin atienairapse@ai@ rgyraBNaYt #ANSFENArY

nmeans that all 25 offspring of t Al paxed tream

BNP| eRGISERIRG ERGRHY Wﬁ%&elgfgﬁﬁgﬁg?ggéﬁﬁginven??%ﬁ1rea

itoE ahl SfoidiRreerAbaapramdier dadd, sbfreddsineg)| gpstrean of
e

reof. The fosprigﬁ of, t he_, g'nal of this species
that thavecTimtdor: E8TPHR2 e EAGTS " DNA of the present

i nvent {00 dawgridie eNagenous: Piasentt hevenrtdsen@at the
invention in 30 all of the germ nal ¢ I# Iﬁ% QIBL{En that
deirtd 1i hed exdd & ldoAtABRah® %ﬂﬁ‘ﬁ?ﬁ:%e Fgﬁs [Zc%e % th the
qg&ﬁ?kAeﬁg9&9&%&n19N6reéeﬁbeupmﬁsemhelggzmﬁnaﬁwqgéﬁsbgnd
grown over generations_as anlnau§ Qﬁgnny%gé%@% DAL -
aomatdicnasyl vrafedittg SERYPFHATAINE "af t'éF eing
‘%{‘J*&%gﬁﬁz\ stabine LekakbAt t eventagenanstipiAdynizal cells
1"ng.

of tﬁi.animal prepared by DNA transfer means that all
offspring of the animal prepared will carry the exogenous DNA
of the present invention in all of the germinal cells and
somatic cells thereof. The offspring of the animal of this
species that have inherited the exogenous DNA of the present
invention have the exogenous DNA of the present invention in
all of the germinal cells and somatic cells thereof.

A non~human mammal transfected with the normal egogenous
DNA of the present invention can be grown over generations as
animals bearing that DNA in an ordinary breeding environment

after being confirmed to stably retain the exogencus DNA by

35 mating.
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The exogenous DNA of the present invention at the
fertilized egg cell stage is transferred in a manner
such that the DNA is present in excess in all of the
germnal cells and somatic cells of the subject
manmal . The presence of the 5 exogenous DNA of th

pr esermhel pxegenows iNFexdethe presrnt doVANRAP" &Y 1% %of

%%1:&5%5;2%? gsrg?ggiggsl%e% LEanséSirEARSa hbddedlduch that

prepared wll carry the g
EXOUWIOUS Pldsefit tire qucesenini avkmf ¢ie AeEReRRL Ge11s an
all of th gernj nal ] Matrh,e §ebisndderreah
ﬁ?ﬁ?&ﬁ?éﬁﬁ%ﬁg°g?{¥%ésu3€§§iﬂ§@m%?.tEPs gpecies,th t ©
baygeridie TNREd £t hiee epaugemdud nDNAL 1@ ih@XgREgeht the

I nvention ve the exoagenqu %_, I @$8RLF
gﬂ%ﬂq%ﬁ%ﬁse?%e@ge iar{% zﬁi %F eé)%egr%%rlg‘l %cel IS and
SRERtAT] drEdpsihhestotfhe Bnioblapneprres oddzFaety the

ani mal having the transferr . ' tRea1l of th
A A T X e e
gbrhbis) anil® anthecasiimlcedas bbegeofn Fperoffspring of the

generations so that al] aoffsprin ol | Shd DNA
Snaneiet ihisecbeciof it B AnSREfERLRY cxchSh

RaViAg bhSsdIr MalveBfonf ndte theeseagendus dii 64 RhghpXPsent
expresses the normal of _the inv | PN .1t 0 i
SRRenEy ooV CRUSE! PR Ry FRPTURET oy o SOl
%&gi@ckﬂgréé‘@. function of the endogenous nornal DNA,

an

the animal can be used as a,path | £ d
ani mal Byoebeain i @i SeBSeYIRG} 3K |§%9%% nﬂg%g‘;}crans erre

aRiAal LEERSE RS tRsholiohBut hehrdestalesPNAnd fma Him g ee BB AL and
inven ion,'iy I's possible to, elucidate E%@h over
ngﬁcghlwlgwghgfawwé KAperPufict’ on and
?g'hezfea}:sa‘%itoﬁésg‘aiﬁ{aead Mitt B NBRBin@nthelrecknvist i tattadn the DNA

apeuti ¢ nmethods for these diseases. 30 Al so,
bacasesas.namual transfected with the exogenous

n DNA of the present invention has a synptom of
Jithes

sed free NPR3, it can be used for eepi t
tests fromonhbrapeutdrenaldhaying of Ng)ioFTeds Bg‘ésggi gl%e gresen

with NPR3. ,onpthe fande AcAMT MNmBfmaheainvention;
EC\AR %nggagx%g‘gﬁss abnor mal  DNA of the present i
i BNEMdone1c aNAbaagreventgd ly cause NPR3 hyperfunctioi BY

enhancing the function of the endogenous normal DNA, and the
animal can be used as a pathologic model animal for the
disease. For example, using an animal transfected with the
normal DNA of the present invention, it is possible to
elucidate the pathological mechanisms of NPR3 hyperfunction
and diseases associated with NPR3, and to investigate
therapeutic methods for these diseases.

Also, because a mammal transfected with the exogenous
normal DNA of the present invention has a symptom of increased
free NPR3, it can be used for screening tests for therapeutic
drugs for diseases associated with NPR3.

on the other hand, a non-—human marmmal bearing the

35 exogenous abnormal DNA of the present jnvention can be grown
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over generations as an aninmal bearing the DNA in an
ordinary breeding environnent after being confirned
to stably retain the exogenous DNA by nating.
Furthernore, the desired exogenous DNA can be used as
the source material as 5 incorporated in th dinar
cabor geretdtited pisashi animIpDREacIRgt F‘&%tm%%”haﬁ orainary
pRCRARhET m&ﬁeﬁfteaﬁfsﬁ BonRn Bhdi pasy Ptably retain
éngrneering tec ue abnor ma
tpleesangenmwrerﬂNPoﬂWamath@g fé’ﬂFFF?%’E‘areegé:h@efifeséf%\%e is
txﬁ?%gﬁﬁﬁ 6 'Jérf’ib'éaﬂﬁ §y0€hé hfurckhga tdl d1s ar esent

§

e gern1na cells and somatic 10 _cells of
mmrpubpeeca irarhrel 2 CoRemeRiekERce PARSTRHE: aB\nBPﬁaF"’bT\W“Ct

B ReR3CC eaqa';b%@t[)klg\g?wea 8, Ger Bashaselim ehgtiheering

ransféer neans that al

sichepiciieg aing lbnowm el SHEdPREPPRT RSP IERED 2t the
%&tﬁ{lﬁ%}ed?@l@? Oéeflh%t%ﬁgsggt t rd (M re@N i hNa ahdnrr sheh that

s and somatic cells 15 thereof The ‘
ofd sma ng phesdret ami mall of the YFioResCEhEt 1% angsomatic

i nherited the exogenous hesest HyvebhbeRal DNA
%%V%*Fﬁé%thﬁg?%% Emwhe p?ggg%t

|nvent|on |n al | 1
&f dihe pg@rsgnnainvaewm andtb@nmmlmeé celinepedhe gpina

L e

ous ronosomes, and matin

animde @é@a&@ﬂahm:ofcatﬂws thei aiamqrmahle DNanpPfakhe Hrefent
rown over, gen ns so_t.h Geell
Eres koI Sady P (e SRR E01 5515 Mk SpREELS et e

human nannalt have
Eﬁéﬁé@ﬂ t hgecabnpspmEingDNA ohet émmaQJS ofr béat SPERASR tOF

expresses the a
pnb@mt% t%@xmn%ibqq%hg%: )tf Pés%rh:e 1n9%ﬁ§§8ﬁ have the

uncti onal
EPRSEhXP éﬂﬁ.%&théapfébéﬁﬁiidw¢ntmhnblm|aﬁ} pﬁethgn@Q¥wﬁpal

dogenous nor nal | a
uﬁﬂ.ﬂsz@@ga@@tlﬁ’af:%%%g’f’\% Q&gde ¥ anhi ma ger]E&“OZYgWS
%h?ﬁ\§§ ShavHg %’f‘é"@h@m&l&'étg 3’ dn hnthmlthet roneflegpad

the abnornmal DNA of t pres |nv Nankhal $ the
pmssmbbeme@;éﬁU%F@é?@gtﬁé“ rg%lgﬁlo
funmta i geeadgélgﬁéwm@ntsomlmt ainld» tthe offspring

\ES |gate a herapeutic nethod for this disease.
Rﬁgamainglébe@&#ﬁx:t SpPN8ability, an aninal highly 35

r.essi ng the abnormal DNA of the present invention
S as 89
A non-human mammal bearing the abnormal DNA of the

present invention highly expresses the abnormal DNA of the
present invention; the DNA may finally cause functionally
inactive adiaphoria to NPR3 by inhibiting the function of
endogenous normal DNA, and the animal can be utilized as a
pathological model animal for the disease. For example, using
an animal transfected with the abnormal DNA of the present
invention, it is possible to elucidate the pathological
mechanism of functionally inactive adiaphoria to NPR3, and to
investigate a therapeutic method for this disease.

Regarding specific applicability, an animal highly

expressing the abnormal DNA of the present invention serves as
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a nodel for elucidating the functional inpairnent
(dom nant negative action) of normal NPR3 due to
abnormal NPR3 in functionally inactive adiaphoria to
NPR3. Because a mammal transfected with the exogenous

abnormal 5 DNA of the present invention has a mot om.
ofmddedr EasedlhiciatisonshaaFunErengl 1BRALERGRT pglominan
utilized for screenfjgahe f@le 3 LbebaRSUINERIINNG

¥ larr?cfaf:gggﬁfyoefnmac{:%a\}eﬁgg?apheori a to NPR3. As
exarmloes1af dhaeripotasdephbrippt® dBB%ons of the above-

10 desgcribed two_kind E@%E isfreehed rémdufabnormal
t he pﬁaeeé:gﬁtse ?nr\n/aexﬁﬁhoﬁ,r%%ﬁe oﬁl?v}\ﬁ ng cane%gk !

PERItG Oed: pedpenselmentdlon baar g ewymRion PEsRCERATSH X

2) . anal ysi.s of,assocj-aLj ' t0I NS -sRER1Ad Gldts for
é?%?%@eﬁ%ﬁ'aﬁi Tt eac}asgy%%P&'tLg%%gc?h%#i I?e, by ga '

di flestapath iandkygi SooffubsionaBNA inrctives 3déapotife tO
DNA-transfected animal of the present invention, or

B¥R3n anal ysis of the NPR3 produced, (3) research
into the dusmelienst obticel Ipotgehiakhl agpldiceienst of the above-

to-culture tissues usi el : i ' t
HAPEEHERS 200y LR A a RS T P s T achael o
SRLERPL &Y, afned raLUGwihatcanenmest dofedict i on of cells
using the cells describged in (3 (5) isolation
did BEeiFT GRlilofOBFCHar %ttlﬁl%ﬂ% gﬁg&grree'par ation__of
it&%i gﬁgijpgpgf ,oﬁﬁgsbbe?ti?qe.w% pupt bensoanecifdcaglyhe
-transfected animal_o e r ng .40V is0R
ie¥PpEsEeR| @F (35S X ANPRELY e ‘%1 A, SR %’y’%’t Y o Rarbée
.%in%%?é%é 4550 alretni th ARRXsdenofuthe OiAmcENsAEFEGd

inactirve adi aphoria to NPR3, and the |ike dd ol $he NPR3
Frsmaposti bhe RIEEHLat RVADTE b % ng?’vgn p%?%g%&gsi €§| S0

fiJHHuQQE in various organs of a nodel of. a disease
d8sociated with NPR3, thus contrib ing éé%éii difficult-
deédlelreprench ofntrekher KBREpEYRT COt{Té‘teﬁr §s%°an i
reseanch and; Lreal mAhgf 66115 espmiar-pedi segsetsaies coltured
{HE A sehSe Tt 15 al so possi bl e to exci se each organ

fisypratianelaDhAL i 890 rawldiaet EBCARIIRAY of the present
IP&’)ensFér%%hiﬁg‘rgfl 4 &Y 988t effances a function of cells

using the cells described in (3) above,
(5) isolation and purification of variant NPRB and preparation
of its antibody, and the like.

Furthermore, using the DNA-transfected animal of the
present invention, it is possible to examine the clinical
symptoms in diseases associated with NPR3, including
functionally inactive adiaphoria to NPR3 and the like, and it
is also possible to obtain more extensive pathological
findings in various organs of a model of a disease associated
with NPR3, thus contributing to the develcpment of new
therapeutic methods, and to research and treatment for

secondary diseases due to the disease.
It is alsoc possible to excise each organ from the DNA-

transfected animal of the present invention, shred the ocrgan,
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then acquire |iberated DNA-transfected cells using a

protei n- degradi ng enzynme such as trypsin, and culture

the cells or establish a line of the cultured cells.

Furthernore, it is possible to exam ne the

associ ations with identification, 5 apoptosi,s tein-
tHeh f acpritieatliibaratedr VAt rensiPrRReYr 5108 R PO
d%ggaéi% Sﬁr%n§gbﬁsé§mtx‘ﬁi%|1§m 8A8 &umalneednieheedls,or

normalities thereof, and thg I|keé t us o
eptablﬂ&!l’ngi lgfeeof| the reskarrel FELEF  alFUIFBRTRRES, 1T 3

pggggéﬂ {(“L %&;hgetﬁ&té%%?cfﬁ%i@ﬁgswiﬂ@ fusrdiedeat eon,

devadl opment of erapeutic dru for , disease
a@sgocsm,eoumﬁﬁelrenpﬁzatwmamcqr@gthuﬁét11‘“ TRRPausiRg; GRS

o%? Itsﬁ 2 31 é)r?%lts qi{a?lgﬁu sgﬂnrx' gmécﬁ‘%n@%st L absted G;d'ne&@llﬁal to

i nventron, ossi ble to provi S
e&ﬁm&héeammumﬂndlesaphdrswe@n%g gelhber fidius pEoviding

ther eutic drugs for L $LA8E8S i 48t 1h [ the action
ggﬁgsﬁ???ﬁf er&?ﬁ éénpéﬁghtlfféatlon net hod
cqnwpkbe i ke. Also u3|ng t he DNA- transfected ani mal

oxpr oEUPREGRUIr OF RE RritiRenR SRy PReraliicio dros fox

I nvention, 1t
PoRSsBlseaskci anes tight HPBB}d Umﬂeldgplgafmp\t%qu}]&gy ipgptive

a_di sease 20 ass ci at.ed fdidal of the
FHAPRCKLRoRC P irom-4idmEn noc$£¢§§%5ﬁi%§%éﬁaV|n 2 he
DRR¥ntengeehBgogene: iinapbbsdbbel tch@rovAdFhan p?g'%%ﬁ”e and

sawid GEPRe ARV PR e TONACBE TRG BT bcan Fadenton

esent 1 nvention

glactdaat edihperred mm-@esenihemmmm*!ﬁhoéef i ci ent
I'n the ‘expression f t re -
QWQ@#ﬂﬁkﬂﬁtlﬂﬁcﬁ?HP EﬁDNé?gge |%ve§§?%% the DHA

591\{.% c{ :!a}\lﬁgﬁ] Bﬂnﬁ{b rmrmahtannmwmoa; shenseRIgnous
aV|ng t presen i nv bl
DNAcemmseadomérﬁ@Fﬁr <[’f2] eft%é”’&ﬁﬁ PRI, i, s possible

se'?ledaa’lbt ah bdteidher e théEaWd'ra§ pddemase

y Introducing a reporter gene (e.g., the
Bsgabaataﬁnui&@eNQBﬁe derived from Escherichia coI|)

*ﬁhahye enbryonic stemcells described in term[1),
35 resistant to neaomycin, 91 -
(11) Preparation of non-human ﬁgéckout animal having the NPR3

encoding gene inactivated therein

The present invention provides non-human mammalian
embryonic stem cells having the DNA of the present invention
inactivated therein and a non-human mammal deficient in the
expression of the DNA of the present invention.

Accordingly, the present invention provides:

[1] non-human mammalian embryonic stem cells having the DNA of
the present invention inactivated therein,
[2] the embryonic stem cells described in term (1], wherein
the DNA has been inactivated by introducing a reporter gene
{e.g., the p-galactosidase gene derived from Escherichia celi),
[3] the embrycnic stem cells described in term [1], which is

resistant to neomycin,

91



[4) the enbryonic stemcells described in term[1],

wherein the non-human mammal is a rodent, [5] the

enbryonic stemcells described in term[4), wherein

the rodent is a nouse, 5 [6] a non-human nmanmal

deficient in the expression of the DNA of th@ present.
It a, whe ein

i[4V ehhe cembuprarisi Fteneceh/s HescpdbRd| MActS ,

- Bae! sde iped in term[6], wherein
%Eg Bﬁﬂ%een |na<3:'tgi€g{%d by introducin r.epo teri
géiethe. gnbryarts RLgal @%%b%idfeﬁé?él&éﬁe“ae??’xgﬂég‘lf}ro erein

E%Ch%ggﬁaigog Qouskhe 10 reporter gene being

Xpr essi bl e under  thé control of a pronoter for the
5 DN¥A af nohehyras ararmady 6ef L ovent gp the RORESRTIAN ﬁgnﬁﬁ? DNA

d ibed in te g Loit h e baMmBbct ivated,
, io?%}’neogéﬁ??n{ﬁ;ﬁ%ih@lﬁgﬁ-ﬁaﬁgﬁlﬁaﬁrh%%scri bed in Eivae
t[@nmch8) nonkleweam naeial 18esodidmrd i1 seFBubl) - afpreis) the

net hod, of screeni Rr pEPb LS Olgene (e.g.,
i 25 PERR Jpr?%cﬁ% v%?;egc??w éy %ﬁlﬁtﬁe DN%\’%Bf, thger?
RS @Rlal hBYEsdaye gena dattvadhelreot Esshpthcibnpidldds the

d teri . test | iabed
10 EPRESHERE] FPRC A 0D P BRE P (He B e R o The

eRedter gerethdINA wfanhrapresentn iavenféanc stem

| 1's havi the DNA aof th Nt . ,
i i i

(hes-aipait eamabbr eyiatedeas, ES cells) of a non-human

[, wh i th h / > .
CEBREHTIA PO PRI BT e CRer B T Tor (e cqnorein the

15 Ted&dAed d @ asuskpeakmockout DNA of the present
invention) as a result of artifi cﬁgl&y

Logst
DR bfa e hede ©8n BOT FRAEMY &Goggggessedatg%tr?ﬁgegs o€
NORE MR YIRERbnbOe 5 U iaas vt ller calpaliNA tof the PRpeent

expression, or to_ substantj al eprive. o ;
athiehtioBEOR ﬁﬁétNﬁW%ﬁfcoa’bécgyg?‘h%Pﬁ% Wfpinistering a
ngg?ﬁug@r{gpmmlo kfeexermi fdeadrhpet hin stamm dXdrphed

as

ose mentioned above. The method of artificially
20 MibaEEhng HheDRAPERSEREN ¢ &N EePRYERE i T Can be

per for gl?_b,y 0L 6%aNTPAE, endlily@iniegstem 35 Yoy thagrhner the DNA
he

whol e o sequence, or jinserti or
of the present inve%tion inactivated tﬂngln é%%er to
eviated as ES cells) of

embryonic stem cells (hereinafter abbr

a non-human mammal, wherein the DNA has substantially no
25 capability of NPR3 expression (hereinafter also referred to as

the knockout DNA of the present invention) as a result of

artificially mutating the DNA of the present invention

possessed by the non-human mammal to suppress the capability

of DNA expression, or to substantially deprive of the activity
30 of the NPR3 encoded by the DNA.

The non-human mammal 1is exemplified by the same examples

as those mentioned above.
The method of artificially mutating the DNA of the
present invention can be performed by, for example, deleting a

35 portion or whole of the DNA sequence, or inserting, or
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replacing with, another DNA, by a gene engineering
techni que. For exanple, by shifting the reading franme
of codon or destroying the function of pronoter or

exon wth these nutations, the knockout DNA of the
present invention may be s prepared. 101171, ,
Spptatimalwith, nenchuemPiany PadeBrRYBReerdPant e LIue-
avi ng_t r [ ntj idrachvat ed
R T i TS o L T

BMAt gt dtee FuBSt toh | of airametereopr eXFhtvithy EREFBN

or .the knockout I f + idirtiibanhay be
Féi‘ﬁagéo%%t a'f&heedmg?kﬁgglgbtu?nogg ?ﬁgpgﬁgggx? the present Y
iprepakEAN existing in the desired non-human namal ;
constructing a DNA strand having a DNA sequence to

y the gene by inserting a drug resistance gene
repr esgpbeds fyallye hbnAkangm inemmedii s afitlRr YREHE £5G™ fetls
hygroonycin resis ce_gen repok Sat®d th i
r rlé‘geﬁP@legﬁ‘/ ?f[ag%e( ﬁ-ga?;\?%%t%gﬁéggégggé%%t and cat
(Gldren aaRBERi Sshrerdalylit s ancierbive igent) vated (S |Gedds of

into the exon noiety of e f .t
i1 MIESRTE o NI thtH%X%£$§é%ut RS RLEPSN: the present

unctiron, or Inserting
aifrw\é%t%%%'eﬁﬁﬁ B aibt2Q nker by nbs aka tgage the aBlR refhtthen Present
(

or exanple, poly A addition i gnal j ke
| FReertHen; ﬁt‘%gl’?’%ijé“t )Fg‘ﬁefiﬁé?éﬁe%xrgor}ns htug‘ggpé%\%éhjf' t Le
Sé(éﬁg}%ﬁj&igfg §OBIH asterandNAavingns A iseguehee Dha destroy the
strand into"a chronosone of ,tFe ani mal. By, EQknted by the
eqempltey ImGRELHRBE FONESHEERBRE SRS yZPhg the
t huss tlgilrégqu&%ﬂch&e 2adbyhe Ep%n;drwqi,nhyfsiiﬂté%ﬁﬁ grene.
anal'ysi’'s using a sequence on .
pbesaerntepcmt@m? gene weﬁqut@éeﬁi Eb"n?‘ﬁft @gls?g?cg%&%ase g?ne)
PLORE.. OF | M 2 aROReABE A0 G désiyigranDir s gened on thee Like

tngect:?ng vector and a DNA sequence, in the vicl.OLLy: &
otheo themrexarhaopriy opf tHe aN 8 tt?%v%rheﬁeél\r(f %ggéﬁ'%%Oﬂ 4

pr.epare, t t ety 30h Vest Ahse@sing i ATy ssadence that
sgﬁggf?%gﬁ%ee%o%ogkggt&%s cel |l ssgf tlhe 1Pressnt o sgqdition
i Reent hates KHemes tapnbaglES el (FoFoSRETR *Jfo'hé’ of Ihe .
present - _ipventi AN L Viateed nithehendi hersieegogsons to
ré&@ﬁﬁﬁ'n%‘f‘$ot(naneanlg%?hgﬁf? k@eH may be of Jéér)lwél ready o the DNA
egirabbhshele cefrithesne af SURIEHE FBYE abbWEE G- 8P &

C%érahgngn gwAXﬂﬁ%%@gbkéhéfi{B@téﬁima§3by, for example,
homologous recombination; analyzing the thus-obtained ES cells
by a Southern hybridization analysis using a DNA sequence on
the DNA of the present invention or in the vicinity thereof as
a probe, or by a PCR method using a DNA sequence on the
targeting vector and a DNA sequence in the vicinity other than
the DNA of the present invention used to prepare the targeting
vector, as primers; and selecting the knockout ES cells of the
present invention.

The starting ES cell to have the DNA of the present
invention inactivated therein by homologous recombination and

the like may be of an already established cell line as

35 described above, or of a cell line newly established by the
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known net hod of Evans and Kaufman. For exanple, in the
case of mouse ES cells, an ES cell of the 129 line is
currently generally used as the starting cell

however, since the imunol ogi cal background of the

129 line is unclear, an ES 5 cell line established

kisdivig metbod exrfplams @5ABKAGEMITLe, FoF BRFPley 48 Epy case of

bet veen C573L/6, a 2 | gy hay Be b€ Mok FirLEd
R (g:%sf: %%\ﬁ th' %%qugﬁéogf n?\?,:“rigealgght he ot herw se smal |
gurdren 1yofised| A= dtrablse asgisg oteld57 BeFe Ve andS 1M |58
can, also _be used a 11@r 15hgnPLEPOS anofEs
Roislar:tl Oﬁécafpﬁ?€}?ﬁ€¥§ég?EEgﬁ§gﬁ%ZHfé@o% cl ear
éemuINanegie abo estetd msiagkgfourkkampig. t Ra/Ph4@ mice, or BDFL
Because BDF1 m b ed & d8nCempkBved
%h%‘?tqFénbeY%e%%ﬁJ%ézsagﬁgg%%@i'an at tﬁjfeé number. of
EE% I éﬁlﬁltsqbllggweggs%m& ltar jecandse e ghdesrese o%;w,l gber
cells obtained usj DF1. 0use 1 jwaeBatisesh 4 o a
of R ST FREROPBYT c%\iil Q’%o%éﬂ/%ﬁo%%e, car:ll“']'\#'g1 Eg use ® uee

d
adyant agerdsly Eorttied gurpogenef | ebtimickggoanaur fet by of ES
can be replaced with C57BL/6 nD - =@l 0S84 like.
@plhs THETHERE ATHLROL PR s?&BF?gﬁi%dgﬂle’?ﬁg' o?ﬁdégﬁh & e
68LLSse MRSt AEYStErabadkyrodndeaite CSMBEY bl niegd o gdgition
normal |y used; in addjtiqn, 20 i z
sAbPyHRI A ETRERPPRGLE HAHE: %‘Fh%“‘%%é?‘oq};fg?‘légf%%? e
Iigr 9o rQUNhe ok egghyasdtrauh, cahebis oftldisnedtained using a
erficiently. Al though the ES cells .u .
SDFh erousex, WﬁﬁPeuﬁg ft%lqr?aifaean%?%cfs]]%%l%rxeggdgi mouse, can
FVEHECRy L £1BALY0IA GRitMHeng et dhitmmmkgroRhdot hereot
t'0 reduce operating tine r painstakin i . OR,
cani Sedesphatice WS PraRADELS T P %%‘E‘?B%‘C";gsst l“éi???ﬂ
%@7@?3? ]I% e[ 0118] As an exanple of the method of sex
identl

ication of ES 30 cells met hod t ¢ d
conpri $es aﬂmmfigﬁmglgaﬁdla%?e%ﬁiE%gcg&ggheb Fstogysts at day

sex- det er nkpLNG £,.£01:08 8Re YnSREATS agecdbyin RER WHrhokY
cfn% 63%%%?%%&%%&9 tﬁig rrethrl!ﬁgd, a Eunbter %[ E3astocyst
ced 1z dtingoBecetl EMPryaBoapd 5B TP FEERNE/GH T or

kar yot ype . anal ysi ed &bt eanveat oormined

net , F ﬁer%%reg%g%gﬁtgl% 3)*5&cel |s for the sane

p&if Pasiesntiiberefore, it is possible to 94
Although the ES cells used may be of either sex, male ES

cells are normally more convenient in creating a germ line
chimera. Aiso, to reduce operating time for painstaking
cultivation, it is desirable to make sex identification as
early as possgible.

[0118]
As an example of the method of sex identification of ES

cells, a method that comprises amplifying and detecting a gene
in the sex-determining region on Y chromosome by a PCR method
can be mentioned. Using this methed, a number of ES cells in
one colony (about 50 cells) is enocugh for karyotype analysis,

. . 6
compared to the conventional method, which regqulres about 10

35 cells for the same purpose; therefore, it is possible to
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performprimary selection of ES cells in the early
stage of cultivation by sex identification, thus
enabling a significant reduction in operating tine in
the early stage of cultivation because early
selection of nmale cells has becone possible
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#9 cells can be differentiated into various types of
cells, such as the parietal muscle, visceral muscles, and
myocardium when subjected to monolayer culture to the extent

of a high density, or to sﬁspension culture to the extent of

35 the formation of a cell mass, under appropriate conditions
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the DNA of the present invention inactivated therein in the
introduced targeting vector with the DNA of the present
invention on a chromosome of the mouse embryonic stem cell or
mouse ovum, whereby the DNA of the present invention can be
knocked out. Since many recombinations in mammals are non-
homologous, as examples of means of screening cells having
undergone homologous recombination, a method that comprises
inserting a drug resistance gene such as the neomycin
resistance gene intc the DNA of the present invention,
constructing a targeting vector comprising the thymidine
kinase (tk) gene in the vicinity of the DNA of the present

invention, introducing the vector into an embryonic stem cell

35 or ovum, and selecting cells that survive in the presence of a
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drug corresponding to the inserted drug resistance
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cell uals Hg¥i98 Bl eia HFOPhe Yresent invention inactivated
therein by homologous gene recombination is cloned, its cell
is injected into a non-human mammalian embryo or blastocyst at
an appropriate stage, for example, the 8-cell stage, and the
chimeric embryo prepared is transplanted into the utexus of a
pseudopregnant female of the non~-human mammal. The animal
created is a chimeric animal consisting of both cells having
the normal locus of the DNA of present invention and cells
having an artificially mutated locus of the DNA of the present
invention,

When some of the germ cells of the chimeric animal have a

mutated locus of the DNA of the present invention, such a

35 chimeric individual and a normal individual may be mated; from
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the ani mal popul ati on thus obtained, an individual all
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can be performed according to conventional methods. That is,

25 homozygous animals having the inactivated DNA in both the
homologous chromosomes can be obtained by mating a male and
female animal bearing the inactivated DNA. These homozygous
animals can be efficiently propagated by breeding in a ratio
of one normal individual and a plurality of homozygous animals

30 relative to the dam. By nating a male and female heterozygous
animal, homozygous and heterozygous animals having the

inactivated DNA are propagated over generations.

Non-human mammalian embryonic stem cells having the DNA
of the present invention inactivated therein are highly useful

35 in creating a non-human mammal deficient in the expression of
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the DNA of the present invention. Al so, because a
non- human manmal deficient in the expression of the
DNA of the present invention |acks various biologica
activities induced by NPR3, it can serve as nodels 5
of di seases caused by inactivation of biologica
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bhéjefi ci ency, damage and the |like of the DNA of the
15 tht  invention. Accordi ngly, the present invention
RIDYj destrvdreifhedreéniss ree ewinpguad coapdithd@ havi ng a

t her apeut.i c/ prophyl actic &ffect. . 2 56388 b
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ab£i BeeiEEsainagay entli tre drike o] the heNRoff, G pResent
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present némvamismomanaall ebiierientg iantherezrmasssgon of the DNA

changes in the aninmal. 25 th op=h ATBTR a
@&t Fgﬁemeﬁmtt HEVER F%gs?%rhA%oeT “%Fﬁegﬁr\ﬁ o% "t he pknepglelrr\;t
o ooy o anpipeddont

M, t
dvafplésioncy hdaege éBﬁ'pgl?ﬁgua(seeg%aggpt Pﬁs,f e preSen
AL ASn, Non-peptide conpounds, synthetic conpounds,
fermentation 30 products, cell, extrgcts 47

ext r acBECOBRIPAY 1 (tESUBTSERRT AotERY, Iogs%gan $ &R oF
9§H}é@%ig§”5ie 1899 1 n§oaPEhtipenmy cipropivelactic effect

conpoun or known conpounds, S ecdéfi cal | Y E&e 1ike of the

tiver apedseespr opRAhAY SeEf FLRRC MegSt *tonpound can
.b&su{ X ‘%ﬂebér&.&&@é | o2 tHBA- BH RN ATRMNe re8S, daiiah ent
i

he expréession of the DNA of the sent 9
comprises administering a test compouAﬁf%o a nog-human mamma.l

deficient in the expression of the DNA of the present
invention, and observing and measuring changes in the animal.
As the non-human mammal deficient in the expression of
the DNA of the present invention used for the screening method,
the same examples as those mentioned above can be mentioned.
As examples of the test compound used, peptides, proteins,
non-peptide compounds, synthetic compounds, fermentation
products, cell extracts, plant extracts, animal tissue
extracts, plasma and the like can be mentioned; these
compounds may be novel compounds ©or known compounds.
Specifically, the therapeutic/prophylactic effect of a

test compound can be tested by treating a non-human mamma l

35 deficient in the expression of the DNA of the present
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invention with the test conmpound, conparing the ani nal
wth a non-treated control animal, with the changes
in the organs, tissues, disease synptons and the I|ike
in the animals as indexes. 5 Exanples of the nethod
of treating a test animal with a test co
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therapeutic/prophylactic agent £
deficiency or damage and the like, for example, an abnormality

or a disease caused by NPR3

25 of (i) cell differentiation and/or (ii) metabolism (for
example, cell differentiation and/or metabolism (for example,
sugar/lipid/protein metabolism) in the liver, fat tissue,
skeletal muscles, pancreatic island, bone, cartilage and the
like), specifically, for example, obesity, diabetes, impaired

30 gluccse tolerance, arteriosclerosis, hypertension,
hyperlipemia, metabolic bone/cartilage diseases and the like.

A compound obtained by the screening method may have
formed a salt; as examples of the salt of the compound,
physiologically acceptable salts with acids (e.g., inorganic

25 acids, organic acids and the like), bases (e.g., alkali metals
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and the like) and the |like can be nentioned, wth
preference given to physiologically acceptable acid
adduct salts. As exanples of such salts, salts with
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gooﬁg ngéugag:eggrePaFagn % aﬁg§%¥%%Qstaf¥ Qn80less

%@%Etwahtt Ya®lbes m&hh bpé fedrBtabdbirs Hxémb&)mmﬁgmalgo@or

ght 25 of 60 kg). teral
255, S BB LG 30, 1A O

asgmd@ SLERELON ndrde@St cafs gadbgaymhkmss amd He diike) .

ni'stration and the |ike; for t rm
of an Thpegesorpt the GGERCPRI oy r‘?’als ;aLgplc ot &OJ}&J_E%

Sé)e 1% Hehar abl ys @l Qfla&rﬁ)izﬁﬂstrr@tland ‘n@x@etg(})rgan,
Iy about

esoamﬂc@sfame‘ph@qieﬂ?ﬁ AALECERER0Y 1A S Rerakel 1 he o2

ah@%{ ah%l&§§§£ﬁﬂiﬁh athéodkgebnﬂyxmmnghy)ab¢uﬁ(ﬂm§e§0 100
e subj ect of admi nl Stratlon is other -t

m@ﬁmrﬁect@bém@wléfsﬂoﬁ]dltﬁg Po9n HhER 0B pEr ggeut
body weight, cap. bejadmiin stegredxangfid,0b23hti6dt with an

abnormality of sugar/lipid metabolism {assuming a body weight
of 60 kg). In parenteral administration, the single dose
varies depending on the subject of administration, target
organ, symptoms, method of administration and the like; for
example, in the form of an injection, the dose is normally
about 0.01 to 30 mg, preferably about 0.1 to 20 mg, and more
preferably about 0.1 to 10 mg, per day, in, for example, a
patient with a sugar/lipid metabelic abnormality {assuming a
60 kg body weight). In cases where the subiject of
administration is other than a human, a dose corresponding to

a human dose per 60 kg body weight can be administered.
[0123]
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(11b) Method of screening a conmpound that pronotes or
inhibits the activity of a pronoter for the DNA of
the present invention The present invention provides
a method of screening a 5 conpound that pronotes or

inhibits the activity of a pronoter for the DNA of . hibits
t hdlp) diathod pfeRErerntiy & SAMPORRE HIFT REQMERSS oF 1nhidd

CORDN i SES AYTR 5t BEOMG S 1@t tRENDIAINSE tthed piaBetMan
ngﬁﬁagil delf S)g]ioent |Sn the expression of the DNA of the
piagemtidmventi on, and detecting the expression of a

" eport o JeiRsch? LiviREIAPRByERES!A hRtiner eNbOgeening a
net hod, as 'the non-hunman manmmal deficient in the

s exprpssidrriel promDhas ofr tinbiplEserhe AR AMYORT grRromoter
[‘%}é'r”@hé NSN3 ggsgpﬁeyé@é%%emsmwrh danackhsaéesd, which

erern by I ntr ng a reporter gene, wherein, the 1
I epopt bee gy erniing. s6RpLRE s3 BiastuFEBPORRR &Rt AGR-HRmEn JRAmma

? ﬁ%@é?%rﬁ 9 4he k<1816 o epeNbuh NYENHO Breght Of

enent1 oned non- human mammal s deficient in the
exprvession, afd tde¢eDNiNOftheheXpresehon | ol entisHeItpE gene.

used. The teStaﬁa%%réQ%Q rllgec?xsg%%\l?éghggm%slhc;&e 239%Be non-human

ey anpl e5” a'® (RS5YE Rent | oned the reporter
genRemdsedef idiergate ekanpkpee s onhefethaefid GedhgbBiesent

can be nentioned, with _pre i ty ;
o GAPREL 81 (i e FRE A (o b8 HEPetSy (fvenzion
phesphatased geneior byhént noddaimgse gepertew 4ane. | WRerein
In a non-human manmal deficient i e PESSSIAN o@f
t f&e FEPPRICHIIFHe Y5 g§gﬁ?8?%heentu?1§tﬁgh5§|én% théﬂ DISI% of

15t R o S@NEor | T MNAOW£r ehé aueshaitt Hnaentpori erutgefetne

therein, the reporter ene_occur t t .
of RoZSRERbE 8P4 IO TETBATOTG 1o Cof BLERE | vt 1aye o s Lon

Uher gh@r gﬁapbgms@rpﬁﬁeh}u mmgmﬁ.m ideueetieg by
traci ng the expression of a substance eqnc o)
t he rep&hﬁeFeﬁgn%?mﬂ%%ndeignﬁf%‘?%daggo%?o#}% Thaples as
NPﬁﬁ?-S%n%Qit@gn%bd@i on is replaced with the
p- gal act osi dase gene (lacZ) derived fraom I Gy
Bl s sgar et sessnce B5esFak e ARTLERESES P none
i nméxjnfi%ﬁ%% ?BS‘&@ NER3.d Sncpthenydl s evitipreesedendg given to the
0

Therefore, r exanple, by staining usin eagent
t hprtgalE@2osidase géﬁg (laaé), the so ugae 9182188 ﬁhosphatase

gene or the luciferase gene and the like.
In a non~human mammal deficient in the expression of the

25 DNA of the present invention having the DNA of the present
invention replaced with a reporter gene therein, the repcrter
gene occurs under the control of a promoter for the DNA of the
present invention; therefore, promoter activity can be
detected by tracing the expression of a substance encoded by

30 the repecrter gene.

For example, when a portion of the NPR3~encoding DNA

region is replaced with the B-galactosidase gene (lacZ) derived
from Escherichia coli, P-galactosidase is expressed, in place

of NPR3, in tissues where NPR3 is otherwise expressed.

35 Therefore, for example, by staining using a reagent that
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15

serves as a substrate for R-gal actosi dase, such as
5-brono-4- chl oro-3-indol yl - 3-gal act opyr anosi de

(X-gal), the expression state of NPR3 in the animal

body can be exam ned conveniently. Specifically, an
NPR3- defi ci ent nouse or a tissue section 5 thereof is
texeds Wid h glubisaratdehyd $-andachesidage, RashedswpTipromo-4-
phosphat e- buf.f er ed sal i R L h ct Wekbrassion
B e e e S e
semperaf NBRbrinatbenan BRG Hosy sBBuUPS eFFIRGCeSOpYeRiently-

our, .thereafter _Li - pech,dBNsri s tasshred skt bord
%Eﬁﬁ%’s&nuy%gﬁ {i%ﬁ‘?f&oﬁ%t ﬁ%hg{gi 8rgal act osi dase ,
rBagtbonis afikdcheithl gt udenadldspadei andxehg ddde. Faehed with
| acZ- encodi ng. nR e ec a LGl 8 stainin
@%ﬁ@@ﬁ?F%’ ?Q%%F%ﬁggﬁ%F%o g%ﬂﬁdkg%Pagggggising t he . ?
ahavies d8seshhecthiser ®egabgat netdiodeopeaatate athareyrdi 37°C
a conmpound,sel ected fro g .t -1desekl Be8cimen
551 SBOHPOAMETRR POy SRR BrF e te e H8
aGt iw\éishgdo{,jA@h Y erMJlEgII'Afkf)an tétaﬂ@ﬁlbmfcot heoprigwe it o
i nyention. co und obt ai ne G Eebheded.
R AL p B R e | A Rs e BT L P S ot
the QAFRCHAded 2y MRS abogbe aldtectede prabt@indltcs awi t h
acids (e.g., inorganic acids, organic acids and the
|gqEen padal petRPS alkali metals and the like) and ,
the | i lse conpolied Nextdioredusthg helpr efbevendescriirsh scgeening
physi ol ogi cal | y accept abl,e acid adduct ng the
SHeiiside $ToR §G¥Jﬁ *'sl}ﬁ’?eso S8l ?SCWQ%‘JI}%@FS‘%%gdaQ otlté aITIO,g
( v%%e%é%&eés,t@wr&ﬁ@ioahas, ashdl, pysiresphor o2 Efligiting
hydr obrom ¢ aci d, sulfuri% ac%d Eﬂ?tb%kgie Sl ts
vl arigarity aéi dsPIIteTetfphRe G asi 8- ¥ orni ¢
agﬁ&%ngyégﬂ onic acid, fumaric acid, nmaleic acid,
succrnic acid, tartaric acid, citric acid . mBLic . have
aci d, gxalompoanRdobBaHRS OYakha, SHETHERSS IPFoRr ¢ &ei d,

3 lf.0ni:Co R el kE) @hdhicheompkendan
T PP b

Because a conpound, that pro :
20t hayabtlagiaaldly accppadiesalss FhED R Bt h(tehg'brg[s%elﬁ%mc

25

30

i nvention_or. . i b5 30nd NBILQfi Ke$ , CBREES e(cafy.pr atbelhgnetals
t REL1ERpres HY BN 10s , \h oreference
and the like) and the like can be mentioned, with pr
As

given to physiologically acceptable acid adduct salts.
examples of such salts, salts with inorganic acids (fer
exam@le; hydrochloric acid, phosphoric acid, hydrobromic acid,
sulfuric acid and the like), salts with organic acids {(for
example, acetic acid, formic acid, propionic acid, fumaric

acid, maleic acid, succinic acid, tartaric acid, citric acid,

malic acid, oxalic acid, benzeic acid, methanesulfonic acid,

benzenesulfonic acid and the like) and the like can be

menticned.

[0124]
Because a compound that promotes the activity of a

promoter for the DNA of the present invention or a salt

35 thereof is capable of promoting the expression of NPR3 and
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pronmoting the function of NPR3, it is useful as, for
exanpl e, a pharnmaceutical such as a

prophyl actic/therapeutic drug for a disease
associated with NPR3 dysfunction and the Iike Because

a conpound that inhibits the activity of a pr.onot er 1
f prométei NAhef funetprsthit'BRAvehti weulsapy for example,

}\'Eéﬁ%%mdéc%uctﬁegﬁl Su&ﬁ Sy @%Hgléaﬁl@m{e&%ﬁbaﬁlafdrug for a

t1ng e function of It is
udbéeﬁsaasa‘maé&dnpi@i N%%Wﬁﬁﬁ&@m%aﬁndsﬁéﬁ hike-
prophyl.acti o/t % kl SAE HH9 1hREbRes d&!?ee%%%Lvity of a
associ at ed W overexpression and the |ike. 10
5 Apremaiat eEm:oﬁ:hel SHAseS mmﬂe@ﬁeﬁ WYEH‘W @hcei 8albr
oyer expressi on ioh el kPR3 and
¥S?E?g%t%%uq%§§ 5 ?ﬁﬁgfﬁgégggg%léﬁ?féﬁﬁ;déxanple 20
Cﬁzhhlbﬂtixﬁ@r’cﬁm |fancbnoarmtﬁ OYPR¥at 4bol # slﬁﬁ’e(fﬂti{ a@xaﬁﬁFeexamPle'
sugar/lipid/ e|n bo at g £
t?s?h g %Ie fﬁph éggg??ééﬁégggiﬁk bone. > :
ca%ebageamﬂated wmkb)NP@emdnezaltﬁysmrbra@&&#ﬁI elke.
obesity, diabet.es, aired I i
4% UIOEIEY ROpar PETRT O S R BER T Ty ofunction or
W%h%&@kpﬁa&ﬂnﬁ{QﬁTN@Rageadlahnnnmalam& Oﬁe(ihl@?llcan be
ment i oned, , 20, Furt her nore unds,..d Acel
S 5aRA LA B bRyt KL IOV LIAEM BECE cor San hg oL
caf raksanbeatisad aﬂa/blaemsamolmnrtém EQamBE Mhen a

B e e

1J(gﬂgﬂe%ﬁﬁdmuéaléiuzgémﬁﬁeﬁﬂmﬁeisrﬁndm bbnehecartllage and the

af or ementi oned, NPR3 speci es eca he
t Huiskeobt spredLicakigie f&ﬁde?‘@&% €103 es:l.‘i:ly, 81?1%@6@& Qhpaired

%ﬁg Dl 8det-Oncd 0ra @Bk el e tbdtiEn| hypkotenskempl e,
rats, mce, gquinea

bbi t .
svhmrla@[empg, RO 1%§p§e/ggﬁg{f‘a‘ﬁ§;ébgag§%%rﬁd Yhe like
|'é§ﬁ qéNmeh%iEHS qdose of the conpound or a salt

héreot vari es dependlng on the ad i stration a
aSUbJ ect Furahggmcge,gaqump%ﬁgl tipshve oquﬁom & F:axinPOund obtaine

ne%gcgk %h%%edgégfﬁbé&]éafﬂenlﬁénbﬁmsﬁréﬁibenusédaln the same

ouhd that pronotes or inhibits 35 pronoter
actawndy. the dose is normally about 0.1 to 100 nmg,

10?0125]
When a compound cbtained by the screening method or a
25 salt thereof is used as a pharmaceutical, it can be formulated
in the same manner as with the aforementioned NPR3 species.
Because the preparation thus obtained is safe and less
toxic, it can be administered to, for example, mammals (for
example, humans, rats, mice, guinea pigs, rabbits, sheep,
30 swine, cattle, horses, cats, dogs, monkeys and the like).
While the dose of the compound oI & salt therecf varies
depending on the administration subject, target organ,
condition, administraticn method and the like, in oral
administration of a compound that promotes or inhibits

35 promoter activity, the dose is normally about 0.1 to 100 mg,
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preferably about 1.0 to 50 ng, and nore preferably

about 1.0 to 20 ngy, per day, in, for exanple, a

patient with a sugar/lipid metabolic abnormality

(assum ng a 60 kg body weight). In parenteral

adm ni stration, the single dose varies 5 degendl nagD

t e Sansbdot abpundhi hitst 58 men, 2@ pRAe FrgaRrably dbout 1.0

%f@cffﬁ‘é; %&hﬁgyofi@d@o&l skbAbiON. 2 qnd ikhe Like; afor

exanpl e int form of an |n£ect| on, the dgse

n@mm/llytpabiom?t@b@lllc taPregTag i thr BAFEING 8bB0t k‘@) ‘?Pclyo
{Ehﬁqand f@iagbﬁlnf%¥¥gtﬂ$nl tRe10if@le RRse varies
xanp patient wwth a to sugar/lipid

5 neepdmmg @bn@hﬁaﬁubiyec(t‘aﬁuﬁﬁ-ﬁgnas‘%{ﬁ'%g’rboGﬁrgﬁél SFAZT
tﬁgﬁ&?%ﬁuwggkﬁo&hgfS&Eﬁfﬂ%ﬁﬁ%&t§gﬂ1rﬁﬁﬂ'ﬁﬁé QA kb$ @éfmﬁxample,

a dose corresponding to a hunman_dose
65)nk‘g:1e adyn wéi ght inkectiomndthai dees cs qooTRély &150% '0.01
above, 0 fh&] eMd mBxbhreferabl
ke S0 o 5 A8 LIRS, TR TR 26 i) B ibre) Broferably
hagbnl:ty ouse:walOl ngscpreemayy ancofpouekbMtH&, Br eAbiert with a

or inhibits t|V|t r § e gmgb

10 ¢ RUIPF & ﬁ“é?ﬁ 38?? o1 o]?ryorg(ras:,%lt? ?ggreo r{go ?b kBB
coBLghbUl e Tai gabés canddey the thij@ot eﬂﬁJ@ddlaméhréﬂﬁlthelS other
causes of various di seases due ef 1 Gienc
exPrBs?i G tah§ OBRACOF - T grltélgetﬁ? él nvent ?ég%feo?Q? %0 kg
dewel opeEfit Wam bRl ephyhbetdm/d.her apeutic drug. Al so,
provided that a gene encoding one of various 25
pﬂ@FGFhs i's joined downstream of a DNA conprising an

;sNPR3  pionstfifed @goos, ansbr-tisnabNAanoabtdeficient in the
injected into an anjml aovumtao pre i
 hPEHSRL R i J DNBNPhaIS (e Se eGP apentlat 4o nighly
alsQwy,t hen adid Medn ithey gpe@mﬁm&l Im‘latspmbmef?seasnt Hahibits the
protein, and |nvest|gat |ts actj on
F@qthgp.ﬁﬁr@f %rwn@@&rt %8& Igg f%spt%xﬁ:t invention or
9en&ah g tﬁé’f’é@ft%ﬁ&%aﬁb@&ﬁtﬂﬂ%ﬁd egnpf bomtEly to the
portion, and a cell line that ex reglses the geng J
20estlaigiidehéen ‘fjﬁéﬂ'@éICI‘WI-‘-‘IeﬁeOEaYTE‘Tf'éJ &§%85°% screenl ng
Syl ;gifeﬂfzyaof OV TR ka1 of OBP iR DNRALE Blné Spement
ca

speci ronote or suppress the in
pfnmmtlmm 9rg’¢hep\|pm'eilp§@pg€ qHz prop ylactlc;'g‘nerapeutlc

drug.
Also, provided that a gene encoding one of various
25 proteins is joined downstream of a DNA comprising an NPR3
promoter region, and this DNA construct is injected into an
animal ovum to prepare what is called a transgenic animal, it
is also possible to allow the animal to specifically
synthesize the protein, and investigate its action in vivo.
30 Furthermore, provided that an appropriate reporter gene is
bound to the above-described promoter portion, and a cell line
that expresses the gene is established, the cell line can be
used as a screening system for a low-molecular compound that
acts to specifically promote or suppress the in vivo

35 productivity of NPR3 itself.
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[0127] In the specification and draw ngs, where
bases, am no acids, etc. are denoted by their codes,
they are based on conventional codes in accordance
with the 1 UPAC-1UB Commi ssion 5 on Bi ochem cal
Nonencl ature or by the common codes in the art,
dﬂéﬁﬂﬂes of which are shown bel ow. For am no acids

t hat Veﬁ:etﬁ%lggjc 162l arlc? %ﬁmn%s f ofie #sS HAREENERINO
unless ot herw'se I cat ed eoxyrlbonuclelc aC|d

BCidBNARtC coms slepatadybyiedigin @@ﬁeévew&%cﬂr& bgsed on
%%@QEH% Jﬁ&I“GB%§%W§BAQH@Qf55hcé:ﬁ€£h°§h8eIUﬂébiﬂﬂﬁ Commission

onuc el Cc acl nmessenger bonucleic acid dATP
ordémwylaelmml n@nteméhbgpﬁa&% bydthp G@’@W‘P kﬁﬁﬁ% i@ the art,

tri h P._de e PhRSRN 0 Rna
&3@5? ?l%%n qﬁ?ﬁh%s%ﬁé%g %iﬁpadE%%S|ne t?%%ﬁgsgﬁi?é Y
HATA ehhybpmmblamsrmmeet r hafetnt ¢ sapirgsegbs  unlafsy ptherwise
dodecg ulfate [0128] 25 dy glycine Ala alanine

Leu leucine |Ile isoleucine 30 Ser serine
Thr thDHHnI ne ddoryyrdpshecheic Matidret hionine du

) g|UtanEBNgCid ég%ﬁ%g%entgégaééé§§f¥g&ﬁuagéic acid

15

20

25

3@

35

A : adenine

T : thymine

G 1 guanine

C : cytosine

RNA : ribonucleic acid

mRNA : messenger ribonucleic acid

dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguancsine triphosphate
dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate

EDTA : ethylenediaminetetraacetic acid

8ps  : sodium dodecyl sulfate '
[0128]

Gly : glycine

Ala : alanine

Val : valine

Leu : leucine
Ile : isoleucine
Ser : serine

Thr : threonine
Cys : cysteine
Met : methionine

Glu : glutamic acid

Asp : aspartic acid
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Lys lysine Arg arginine Hs : histidi,ne Phe

phenyl al anine 5 Tyr tyrosine Trp tryptophan Pro

praline Asn : asparagine G n glutamne 10 pdu

pyroglutam c acid M nethyl group Et ethyl group Bu

butyl group Ph phenyl group 15 TC

t hi azolkysli ne- 4¢Rinear boxam de group [0129]

Subst i nts, Jpe9LeRL1 Ng groups and reagents

freque%tny 'm?r]t(;?(_)ned herein are represented by the

synbol Bishown h3etddine Tos p-tol uenesul fonyl 20 CHO

fornyl zIl . 1 1: 2,6-dichlorobenzyl Bom

benzyl%?%nefhiﬁgﬂ§¥%enzy oxycar bonyl 25 Cl-Z

2- chl ofpbenzyltyxpsandonyl Br-Z

2-bro nzy) |  Boc t-butoxycarbonyl DNP

dinit?ggﬁendl %?Epﬁg%yl 30 Bum t - but oxynet hyl Fnoc

N- 9- f | Boo enyd metdidrgcar bonyl  HOBt

1- hydr gxybenztrj azal t

3,4-di%§%ro-3fﬁ? Fg§§? -0x0-1, 2, 3-benzotriazine HONG
1- hydhoaxy-5-glartlorinane- 2, 3- di car boxyi m de 35 DCC :

NN - di gyel ohexyl carbodi i mdgy 107

Me : methyl group

Et : ethyl group

Bu 1 butyl group

Ph : phenyl group

TC . thiazolidine-4 {R)-carboxamide group

[0129]
Substituents, protecting groups and reagents fregquently

mentioned herein are represented by the symbols shown below.

Tos : p-toluenesulfonyl

CHO + formyl

Bzl : benzyl

ClyBzl: 2, 6-dichlorobenzyl
Bom : benzyloxymethyl

Z : benzylogycarbonyl

c1-% : 2-chlorobenzyloxycarbonyl

Br-% : 2-bromocbenzyloxycarbonyl

Boc : t-butoxycarbonyl
DNP - : dinitrophenol
Trt : trityl

Bum : t-butoxymethyl

Fmoc : N-9-fluorenylmethoxycarbonyl

HOBt : 1-hydroxybenztriazole

HOOBL 3,4~dihydro—3~hydroxy~4~oxo—1,2,3-benzotriazine
HONB l-hydroxy-5~norbornane—2,3~dicarboxyimide

pec : N,N’-dicyclohexylcarbodiimide
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[ 01301 The sequence identification nunbers in the
sequence listing herein show the foll ow ng sequences.
[SEQ ID NO 1J 5 Shows the base sequence of the coding
sequence of human NPR3 cDNA. atgccgtctc tgctggtgct
cactttctcc ccgtgcgtac tactcggctg ggcgttgectg 60
oidg®dggca ccggtggegg tggegttgge ggeggcggeg gt ggegeggg

cat ag9644dc s 20an HIACRNE 29 Yc AIALAIRABE rS C1 Y CEHYL G quence
cagaagat cg aggtgctggt gttactgccc 180 |0 caggat gact

cotstdnggherein aharaddec §o4Ll gERE Sefje8&eEga gt at gctctg
Zéﬁpﬂ %ci%gg?igg agggcaacgg gact gggagg cggcttctgc
C cc?gggcac gcttccag 300 gtggcttacg aggattcaga
5 ctgt gg@aawscgh@dgaﬂa:tsengagéet@{gttl”g?ga’@ég&@t geagpce of human
GG@C ggggcgccaa gccagaectt atcctggggc cagtgtgcga
gcagca 420 gcgccagtgg cccggettgce atcgcactgg
gRgeigece agtgetgtcggtticgcy goglpegtatStrcloasgte gecgjisete 60

t ccagcacaa ggact ctgag t.actc tc
T R R e R L e
AR @gmsmtem?@ate? geme Y aggtactagt gataptscee 180
caagct ggag cggaact gct acttcaccct ¢

g R et Lok e R T g??%é’?ﬁ%@%?
CHRARGH 38 daf e plcnaRLE dsagnanaeMosgptige doBat oo )
AR R I s L s R L R
e e, s i
S EcReGRRIEE (CoBERIG PR AHECAEHE APALTRL G SRS Ly hRibects 480

15 ag@%@&&%& thké%ta%g gt aeag ARdEEHcaga gtddzoaga ergktdegor 540
ggadgt gaaa 1020 agttcagttg agaaacaa cttcaat gé ot 600
Bangacansn g eEgeeaEsh B¢ ECLHICE FAREIPRAD AL PSR G E RPREHEES
C‘E‘%‘Egéat%‘étac%&‘agéa%é&c%a‘ét@%@ézﬁg@aa&mtamg cgetapgte 60
1 gcaaaaagg atgga%ggaa aatt at aca t.? acttg 8 o0a 720
acagaegiatt tocyzeagen 4LeltivEo a@&%@é@%é@% g‘t%@c(égta %ca
;g%%g?%&%%#@&g%gﬂ AL BOaRt ddcehdyctd gbaichgng dat@dtcatg 780

at g t'ggaggcggg cacccaggag gttattggtg attatttt
20 aagEpeseygt stEBRBCat GrEarReRiaad B EHGER gé%?“_gg@a%ﬁgm o

t 900
¢ hteaas ekl LBe Alo0 0 é‘%t?éﬁ%&%i?%ﬁ%‘g@aﬁ%?i@’?z; 32,
1448k geb mppoemgt gRaT IQYEAL LG angE tAGER FeECalR 5&6&8”“
t tt t L t t 1020
B e -

C gaaccCagca agaagaaagt 1560 080
aageidgtianagastingg uicaate tic gRpgatiaga ttarcat 68 (&iteaese Y

25t tt%g tcggtcgt cclaqggtcc% %Qaggqgg’tgs éct]:@écatg aagtactcag agetggttac 1140

agcasaaagg atggagggaa aattatacag cagacitgga acagaacatt tgaaggtatc 1200
geoggecagg tgtccataga tgccaacgga gaccgatatg gggattictc tgtgattgee 1260
atgactgatg tgeaggcggg cacccaggag gttattggtg attattitgg aaaagaaggt 1320
cgttttgaaa tgeggecgaa tgtcaaatat ccttggggec ctttasaact gagaatagat 1380

30 gaaaaccgaa ttgtagagca tacaaacagce tctccctgea aatcatgtgg cctagaagaa 1440
tcggeagtga caggaattgt cgtgggggct ttactaggag cteggettget aatggectte 1500
tactttttca ggaagasata cagaataacc attgagaggc gaacccagea agaagaaagt 1560
asccttggaa macatcggga attacgggaa gattccalca gatcccattt ttcagtaget 1620
taa 1623

35
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35

[SEQ I D NGO 21 Shows the am no acid sequence of human
NPR3. Met Pro Ser Lau Lau Val Leu Thr Phe Ser Pro Cys
Val Lau Leu Gy 15 10 15 s Trp Ala Lou Lou Ala Ay
Gy Thr dy Ay dy dy Val Ay Ay dy 20 25 30 dy
GléGIH\g Ala Ay Ile Ay Ay Ay Arg Gn Gu Arg Gn
ABERI BY N2 140" 45 Pro Pro G n Lys Ile Gu Vval Leu Val
Leu Loghds tHen aﬂéﬁoAé@lcSEHeqUencEOoﬁaulﬁﬁhnTWPRBeu Phe

Ser Leu Thr Arg Val Pro Ala lle @ Leu
ot Foo For doug WadrLayaftochie % Pre Sreatyl HhE TG PIE o
A og Leu Pro Pro GTy 85 90 95 zs Thr Arg Phe An
Val Ala Tyr Gu Asp Ser As S Vi | a,, 100
Tos Ala@eud@ume Sar G]D’eﬁhl\/ﬁfY %3{) Ggf &1%1 Zﬁg (ﬁIVaGlﬁ(l a
éb Sl;?/Ala Lys Pro 115 120 125 Asp Leu Ile Leu Gy
ro s Au Tyr Ala Ala Ala Valég 20, 130
636 Gln@IArPg}aL@a ealGFeFLHOLY 1) GA&&IE&;& 1§ Mt Ly
gg A Ay Ala Lou 145 150 155 160 Ala Ala Ay Phe
n HIS Lys Asp Ser Qu Tyr Ser H's Leu Thr Arg 165
PFO Pra®indyvallesbly FaloLey Yalnbeu Aen Przysﬁlwtspe‘%lﬂ $"h

g@%iﬁy Ala Leu Phe- 180 185 190 Arg His Hi s H| S Trp

g Ala Ala Lou Val Tyr Ser Asp Asa(ﬁdy 200
295 LlealPhei SerAugy Nen Ay Jalryrs Pie Aihrﬂz 12} @ﬂy W

Phe 30 210 215 220 G n Au Gn dy Leu
E57acl'gﬂ$lser

Ile Tyr Ser Phe Asp G u Thr Ag 225 230
230 Se4OVads@lulely Asp GladhGGly A@:p Argd.evalieuafre RENGLY e

g? gdAlgg Ser u Arg 245 250 255 3s Val Vval Ile Mt
AFa Ser Ser Asp Thr Ile Arg Ser Ile Met Leu 109
Thr Arg Phe Gln Val Ala Tyr Glu Asp Ser Asp Cys Gly Asn Arg Ala

100 106 110

Leu Phe Ser Leu Val Asp Arg Val Ala Ala Ala Arg Gly Ala Lys Pro
115 120 125

Asp Leu Ile Leu Gly Pro Val Cys Glu Tyr Ala Ala Ala Pro Val Ala
130 135 140

Arg Leu Ala Ser His Trp Asp Leu Pro Met Leu Ser Ala Gly Ala Leu
145 150 165 160

Ala Ala Gly Phe Gln His Lys Asp Ser Glu Tyr Ser His Leu Thr Arg
165 170 175

Val Ala Pro Ala Tyr Ala Lys Met Gly Glu Met Met Leu Ala Leu Phe
18¢ 186 190

Arg His His His Trp Ser Arg Ala Ala Leu Val Tyr Ser Asp Asp Lys
196 200 205

Leu Glu Arg Asn Cys Tyr Phe Thr Leu Glu Gly Val His Glu Val Phe
210 215 220

Gln Glu Glu Gly Leu His Thr Ser Ile Tyr Ser Phe Asp Glu Thr Lys
225 230 235 240

Asp Leu Asp Leu Glu Asp Ile Val Arg Asn Ile Gln Ala Ser Glu Arg
245 250 255

Val Val Ile Met Cys Ala Ser Ser Asp Thr Ile Arg Ser Ile Met Leu
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260 265 270 Val Ala Hs Arg Hs Ay Met Thr Ser Gy
Asp Tyr Ala Phe Phe Asn 275 280 285 Ile GQu Leu Phe
Asn Ser Ser Ser Tyr Ay Asp Ay Ser Trp Lys Arg 5 290
295 300 Ay Asp Lys H's Asp Phe du Ala Lys Gn Al a
Zé Ser Ser Leu @ n 305 310 315 320 Thr Val Thr Leu
126% 2686 £™®hr Val Lys Pro G u Phe Qu Lys Phe Ser 325

320 A:igﬁlléoAﬂgbﬁmqﬂ& Med Thy SeS®ly 3ep yal Alal Bhel Pl Gm Gy
Leu Asn Met G u Asp 340 345 350 Tyr Val Asn Met Phe
Vab 8P 288y Phe His Asp Ala Ile Leu Leu Tyr 355 360

382 oYa!Lehethehéh buse Sengr ay Aléstclly\r&ﬁ@ Gy Afly 1
Serﬁs Lys Asp 15 370 375 380 Gy Gy Lys Ille lle
m0®hr Trp Asn Arg Thr Phe Gu Gy Ile 385 390

! g Prodl SerASdt Rw GASP
ﬁg ”‘Afg?j“g }3‘15%%) &%GM%OA%??} 0 dﬁSﬂgo ygder Val Ile Ala
N6b 3MRr3lAsgeWval Au Ala Ay Thr An Ju Val Ile 420

u
f\%? ‘%?ongr ﬁg‘% @/% TR ggﬁﬁo %SQE)%@T%UA%%OF&?S&G y
F&‘Z&&B@usaéys Leu Arg Ile Asp Au Asn Arg Ile 25 450

o 87 Q0L S N5 TN S el B
C349 34!5e350a| Val Gy Ala Leu Leu Ay Ala Ay Leu 485

Y T Y A e e
(5‘55 Houdder Asn Leu Ay Lys Hs Arg Qu Leu 515 520
%?5%9%]?51‘!%@3?&?85 Val e AR ESTINSerSBYs Y adha
15 370 375 380
Gly Gly Lys Ile Ile Gln Gln Thr Trp Asn Arg Thr Phe Glu Gly Ile
385 390 395 400
Ala Gly Gin Val Ser Ile Asp Ala Asn Gly Asp Arg Tyr Gly Asp Phe
405 410 415
20 Ser Val Ile Ala Met Thr Asp Val Glu Ala Gly Thr 6ln Glu Val Ile
420 425 430
Gly Asp Tyr Phe Gly Lys Glu Gly Arg Phe Glu Met Arg Pro Asn Val
435 440 445
Lys Tyr Pro Trp Gly Pro Leu Lys Leu Arg Ile Asp Glu Asn Arg Ile
25 450 45b 460
Val Glu His Thr Asn Ser Ser Pro Cys Lys Ser Cys Gly Leu Glu Glu
465 470 475 480
Ser Ala Val Thr Gly Ile Val Val Gly Ala Leu Leu Gly Ala Gly Leu
485 490 495
30 Leu Met Ala Phe Tyr Phe Phe Arg Lys Lys Tyr Arg Ile Thr Ile Glu
500 505 510
Arg Arg Thr Gln Gln Glu Glu Ser Asn Leu Gly Lys His Arg Glu Leu
b15 520 525
Arg Glu Asp Ser Tle Arg Ser His Phe Ser Val Ala
35 530 535 540

5
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[0131] The present invention is hereinafter described

in further detail by neans of the foll ow ng Exanpl es,

whi ch, however, are 5 for illustrative purposes only

and do not |imt the scope of the invention in any

way. Exanples [0132] Exanple 1 Coning of a cDNA

t hat encodes nouse nusclin 20 (mVusclin) protein A

ﬁﬁg>qss performed fromthe nouse skel et al nuscle cDNA

rary Quick clone cDNA (BD) with the oligo-DNA
by SEQTheDeNGéhtasinvieatsenses sherwa;ﬂcpﬁe@eswm tlﬁl "Further

t eeca%.gl p?l meat ssnpf)%ebﬁ ig rg%'ﬁa‘%n $st Nenaat Sl'i%ﬂ»f‘ia%‘e:r, are

=] guence up hstream of the
5 Eoreridlwstha’eav;dn gummesagniheambtcm MOﬁglp@ihttf(esasolPB of
Q.1D N@@%ﬁ&’“ TCAC AGGAGTTTGG AAC 23 20
|115"ﬁ6 AT CA GYGAACTGGAGA GCC 23 SEQ ID NO. 5
TFRAGPABEAC AGGAGTTTGG AACAGCAAGC TTGCAGTCTC CACCCACAGC
GAG 60 zs AAGTCAGCCA CTGAGCTTTC GGCTAAGCTC
CTTG ATGATCTGGT GTCCTTAGAG 120 AATGACGTAT
TERGARAGCAACCAAMMAGAGA AGEETECRET GreSHEEGBGTE: TOGBGHIGAC
180 AGGCTCTCAG GTGGGTCTGT AGAGCATAGA GGGAAACAAA
10 FRRRERAGT REATENTTCA 240 AAAAAGCGGT TTGGTATTCC
CATGGARCEERAT 4 ST A A mdACEE0H CliGE @kﬁl‘s‘EC@A@AEB@D muscle cDNA

GGCTGA 306 .30 [ 0133 le 2
TP S [’rg%?? M ’ﬁ%&%l‘f n P lgt ePﬁi‘A%%'Mﬂ’ SEQ
(E-Qd:3 Na Ehet Béﬁs@mdﬁ'@ pRtnee, rﬁfuisoduth saedebxwé:am

Tahowh iRl GRG TN P 195 CREGEBARS SO ThE SaeTy oy yield

15 thsé’cﬁtTen]e%b aWVusshi B Aras B dew@ClDEn Gl pedpebyas the
CR- based site-directed nHtageneS|s, t he
vé’é@%‘?lfwerﬂq}é@ $8BRetR %t vieen the His-tag

SEQ ID NO:3
TTAGCATCAC AGGAGTTTGG AAC 23

20 SEQ ID NO:4
TCAGCCTCTG GAACTGGAGA GCC 23

SEQ ID NO:5
TTAGCATCAC AGGAGTTTGG AACAGCAAGC TTGCAGTCTC CACCCACAGC CAGAGAAGAG 60
25 AAGTCAGCCA CTGAGCTTTC GGCTAAGCTC CTGCGTCTTG ATGATCTGGT GTCCTTAGAG 120
AATGACGTAT TTGAGACCAA GAAAAAGAGA AGCTTCTCTG GCTTTGGGTC TCCCCTTGAC 180
AGACTCTCAG CTGGGTCTGT AGAGCATAGA GGGAAACAAA GGAAAGCAGT AGATCATTCA 240
AABAAGCGGT TTGGTATTCC CATGGATCGG ATTGGTAGAA ACCGGCTCTC CAGTTCCAGA 300
GGCTGA 306
30

[0133] '
Example 2 Preparation of His-tag Tyr Cys mouse musclin (HYC-

mMusclin) protein
A gene (SEQ ID NO:7) that encodes mature mMusclin

35 deprived of the signal seguence of mMusclin (SEQ ID NO:6) was

i1l



sequence and the mMuscli n-encodi ng sequence was

nodi fied, 5 whereby the plasm d vector pET15M mMusclin
having the ORF shown by SEQ ID NO 8 was obtai ned. The
pl asm d vector obtained was introduced into conpetent
cells of BL21(DE3 Novagene) and the ||

FuecaPRed eldpie &5 0’|3r(5vl7\’/a§NP d 5% §HSKIP?®1%[H€ fhe BRG~1°P-

hGc158 épaé%&l(‘dimélc%bﬁ bbheathesd, TWy Bya-pdbisd|dite-directed
protein i'n the cell bodies, and f he groteln ﬁ%
e His-tag

PUtRERBESHY, pilte MeCkOFofeTsYeR) SPRRBCEL BELRRT

léte' A0,k SeHAGsER1hDebd b TW wAAGREIEDed,
ACACAC TTCATCCTGG CTATGATTGI GATGCTGTGG 60 15

5 @@@r@hmemmﬂwcvecte’r@@%‘r@@ﬁb“m@ﬁmg the ORF

Ei@ﬁ@ﬁ%gﬁ%?é&ﬁ@@ﬁﬁ@Gﬁ AACAEAREE TTGCAGICTC CACCCACAGC
0 AAGICAGCCA CTGAGCTTTC, K GGCTAAGCT

CTGCGTTFS® AT MeGE o T O T R0 mggomq@@@ﬁm competent

] R RCTE AL O GO R A CATAC CCAMAGARA. o

GRMAAGEAGT WEATONKTEEA Moshm«mwé@vrﬂwm% to
CATCGA me GT1 bodies,
o SIS (USRI R0, G potes
A GRECEE-T 3T GREG PN riEtet Ao u B L cATEPTACEig a chelate
T. TGGAA GCTTGCAGT CTCCACCCAC AGCCAGAGAA
1#%&&&@%% GCT TTCGGCTAAG CTCCTGCGTC
TSEGATIGARGT6GGTGTCCTTA 180 GAGAATGACG TATTTGAGAC

SERAECH e AU St

15 AGEAGRTOARCANTCITCAOGMASL GGTTTGGTAT TCCCATGGAT
CCGATTGGTA GAAACCGGCT CTCCAGITCC 360 AGAGGECTGA 369
[0134] 35 Exanple 3 Preparation of full-length
nMtscio moand C-termnal 112 mMusclin (nCA) protein By

CBrRHIeAn Ao LR RpeoRe oY NP Cagtomeng g0

M o e e
2o (MSVAGINEYTTBYAPRM ChbAGHoh e RCTE o BE g, Temiaehe o

E&&%?ﬂ(ﬁéim@cﬁ‘dmﬂ@mmm NCCCNDEAAA GGAAAGCAGT AGATCATTCA 240
AAARAGCGGT TTGGTATTCC CATGGATCGG ATTGGTAGAA ACCGGCTCTC CAGTTCCAGA 300

GGC 303

25 SEQ ID NO:8
ATGGGCAGCA GCCATCATCA TCATCATCAC AGCAGCGGOC TGGTGCCGTA CGGCTGCCAT 60
ATGTTAGCAT CACAGGAGTT TGGAACAGCA AGCTTGCAGT CTCCACCCAC AGCCAGAGAA 120
GAGAAGTCAG CCACTGAGCT TTCGGCTAAG CTCCTGCGTC TTGATGATCT GGTGTCCITA 180
GAGAATGACG TATTTGAGAC CAAGAAAAAG AGAAGCTTCT CTGGCTTTGG GTCTCCCCTT 240
30 GACAGACTCT CAGCTGGGTC TGTAGAGCAT AGAGGGAAAC AAAGGAAAGC AGTAGATCAT 300
TCAAAAAAGC GGTTTGGTAT TCCCATGGAT CGGATTGGTA GAAACCGGCT CTCCAGTTCC 360

AGAGGCTGA 369

[0134]
35 Example 3 Preparation of full-length mMusclin and C-terminal
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pl asm d vector that encodes thioredoxin (Trx)-fused
mvusclin full-length protein was prepared. Likew se,
by anmplification wusing SEQ ID NO 11 and SEQ I D NG 10,
an Escherichia coli 20 expression type plasmd vector

t hat encodes thioredoxin-fused nCA protein was
mMusaled. (BHD IIPANEI9 GGTATTGAGG GICGCTTAGC ATCACAGEAG

TTT
COCTCTEAR CRIRRECR G S R 11 G ATTOAGS
@5@@@@@5@ msmnnem‘mc@@ 4empiptehes Hrhdiey primers
ctor ob | r t e t ells
o oRay TR DAk SR o iR SR
5 emmtemmmnmmmmfcmebps%h-kmgt%mep@pé éwaffm'@)t gy the
nulate Ly
SHTdlaLe I SraiRel Ly PLAIE Rl EbXs HgoiEshion type

|es he protein was
n&waémradvbytpnrtﬁatxﬂmc@desuShI@FQﬁqﬂmﬂ dfextofyged mMusclin

I t The fu
s]{l'bljlleé'teggtp Bt dvaesdg ggg?cﬁggh%kt@rﬁ% a'ﬂl?%niﬁfﬁflcation
dw:aﬁmmomnpnodmtanmﬂapmmn@ 1o an ﬂswapl@nwﬁoli
“’gé%ﬁﬁg%ﬂ#%%gﬁggggéihf%§§ D ate ggﬁéﬁgggfEﬁécfghox1nwfused

@ prvtdint hesbprsbhangedlr x- HIS nwusclln protein or
Trx ﬁ>s NCA protein was eluted with 25 mM HEPES, 1000
NAd NEBH 7.8), whereby purified full-length

"%&#ﬁﬁ BC VTCETEMEE RRUABAGEAS TITCCAREAG ¥Bi on  protei n was
obtalned. 35 [0135] 113 Exanple 4 Preparation of

bi otin-1abel ed mvusclin The full-length mVusclin
lsoggﬁiﬂﬁqﬂhquxanple 3, 2.5 ng/m x 250 pl, was m xed

with 45 | of 10 nnol/pl SU|f§%%$E%}ﬁ§ﬁ@|Otln under ice

CARNGHAHCH VIAGM(GHEA EFE&H$ T clins

i ncorporating about 5 nolecules of biotin/1l nolecule

of mvusclin (BK-mVusclin) was prepared.
HEEQ TY® -N§ssl-Imuscl i n prepared by Exanple 2, 1 ng/ m x

T%Tfﬁcg%éﬁé’# esCicictsdeteReca0of EDTA using

20
The plasmid vector obtained was introduced into competent

cells of BL21(DE3) (Novagene) and the like, and protein
expression was induced by shaking culture and IPTG to
accumulate Trx-His-mMusclin protein or Trx-His-mCA protein ip

25 the cell bodies, and the protein was purified by purificatidn
using a chelate column utilizing His-tag.

The fusion protein obtained was subjected to limited
degradation with Xa, the degradation product was applied to a
HiTrap SP-HP column, previously equilibrated with a buffer

30 solution comprising 25 mM HEPES and 100 mM NaCl {pH 7.8), and
the binding Trx-His-mMusclin protein or Trx-His-mCA protein
was eluted with 25 mM HEPES, 1000 mM NaCl (pH 7.8), whereby
purified full-length mMusclin or mCA separate from the fusion
protein was obtained.

35 [0135]
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and m xed with a final concentration of 0.4 mM of
Mal ei m de 10 PEO2 Biotin at roomtenperature
over ni ght, whereby | abeled mVusclin incorporating
about 1 nol ecule of biotin/l nolecule introduced Cys
resi due specifically (BC mMusclin) vvas"&;éepa(ed.
[ D486}l ExdaRpkpabaRrapafabietiof 1argres MbgFELR| ng
FreeSt yl,8291, g€ R3oBXPLARIFIANEUEREE 3, 2.5 mg/ml
(thrsﬁﬁl%N%g‘-l%%ﬁﬁﬁig'g@S%gg Jone# PL1154 AO7) was ?
pxirzdmsag fwaenmxédeneh @53ppgof Lownmerl/pl. Bupte-(HSgC-
of, the hNor 3 r ' S JHansfeehBf1ed mMusclin
té%%%ﬁ%ﬁ{ frpg?QIS%§&§8%¥§%gggg@?big%_ceIIs by %. ueett

5 cChnvergdmending seolod mBecudes bhtlkiotinHé meleguipe et
col | ect.ed d sy e 0. 1. 0% BSA at 5x106
CBPEG AT @ﬁTWﬁnggr igﬁ£bF&gggﬁ§%éll | yzat e was
i ncubatieids-iytrkCas fiad c ldon perpaaed ory dixappdepds ni mepfml x 500
BK- mMuscl i n. or .BC- Sclin 4C.f ' p #pisfce),
TRL R GIASEA R, Th I PEAEE Sastorh iy fridce)
PEndl ahited wiShr epf ava i apncand rahgotw edf 9 Homid of oMakginide

Musclin were 25 anal yzed. Al so, in i on
10 pBRS b AE i enaoph cLameir Bt S PR L ilpey dgpeted
?ﬁAéaﬁgJ:}_{hNainﬁ&rparrgtﬁﬁg Ta&jc:j\iﬁys,l-?anMGcﬁ/délm,of GriotOnpM mpecule
_trla triuretig eptl e t. .
( ARFFRFuGeH rG3F &%S&dﬁspFPasiﬁ%%Wm@@F%ﬁ%’ 3 prepared
G&ﬁgQG]Leu21 G y22], Rat), or LANP (Atrial Natriuretic
Peptide 104 30 126, Des- 10 sl21]., .. i
PRRRFRLE UL (RAREEAFABR) o AR Chy FORGRTHS (FseREy o008 cells
150 ”d: tngA Qﬂtﬁugi@%'é«%e%/%léﬁlt&%hﬁt&%r te(htg@xanjacmzéﬁlzm,amm_oowos
resu , | was enonstrate ecause - 0 -
| Gherel FALIEA AV TDOERG BETRIRRER £ o8rCT I Rount i (1ow) o
tb'i?oh r??]i&@, Q%U%hbn%qgﬁy@%ﬂ&gﬁohhﬁe@mj Sgasa{tﬁfaabsacted |
ecau . e I Nndl N nearly P re In e )
PaSBRAGERIY TBT ok LPUALERERYLRLI SRR Y Rcior ggntional
Ek%kﬁ%ﬁ}ca§'ﬂ@ﬂﬁ$ﬂ15@er§h@h@iéHMH%wa&e 8PETédtienl famd suspended
SCIl |

n, and that because the binding nearl

20diisaPBeail Ot iBEA & Jréferred 167 M1 ﬁM%Nﬁé,Peﬁ ‘}1éﬁaeach cell
LANGaeR WAL ChLahe @aovsgthi gangdss 10f-chben PR3 ol cFc 0l. 8, ng/ml
t he D g was & n

ndi n ependent on NPR3. Industri al
Apydl BEabiMlptyin [ BCFmMusclin at 4°C for 30 minutes; after 1

time of washing, the lyzate was stained with PE~labeled
Streptavidin, and the cells bound to each Musclin were
25 analyzed. Also, incubation was performed in the presence of
100 pg/ml full-length mMusclin, mCA, or His-Tyr-Cys-mMusclin,
or 10 uM BNP {Atrial Natriuretic Peptide, Rat, Mouse), CANP
(Atrial Natriuretic Peptide 4-23-NHZ Des-[Glnl8 Serl8 GlyZ20
Leu2l Gly22], Rat), or LANP (Atrial Natriuretic Peptide 104~
30 126 Des-[Cysl05 Cysl21], Rat) (Phoenix Pharmaceuticals, Inc.),
whereby changes in the binding of labeled mMusclin were
examined.
As a result, it was demonstrated that because BK-~- or BC-
labeled mMusclin bound dependently on the amount of the hNpr3

35 gene introduced intc the cells, and also because the binding

114



10 B

15

According to the present invention, a 10

prophyl actic/therapeutic agent and di agnosti c agent

for a disease associated with an abnornmality of cel

differentiation or sugar/lipid/ protein nmetabolismin

skel etal,,muscles and the like, an 0 r -
e R A supreaT e agPeBbbE kg Lenath

tiMisdldnef herf | ve His-tHye-pysaiiyisadiisy, t that hiandingf ishe

B Rt O S BT b p oSl nescny

CRppshRgdaipr heigrepenpei 6F N tive AS@FECBNP, and LANP,

substantially the 5 sane _ap no j d sequence,_.as .t:.he,. ‘
AR %Pdkgéwe%w@a?om gbe %%% TS RBRS b e Bar Fligg was
ReYdridenithenewfr®r a salt thereof. 2. The agent of

claim1, wherein the cell is selected fromthe group

coriisdiriing BPPLkEARHI Y uscl e cell's, fat cells, islet
1fhopfyl s, bone cells, cartilage cells and hepatocytes,

and wherein the nmetabolismis,selected fromthe group

consi sHCRGTIBRI stRyAPHEFESEPT sH VST Pi%% Bt abol i sm and

A1t abehésdbeutdic Hhentgamd difaghicaticlagsit cfod =

for ‘prevention/treatment of 15 1 or nore d ie SES tiation
EL- t?:’L erentiatio

s@ seased appemiehed giiddp a0 RSP RH bt ofolE

d, AL LS /11 PRAY b Bok di M GREGLLOL SR A & keletal muscles and the
arteriosclerosi's, hypertension, netabolic

bbike c@nd Ragecl df et AESeRABIN PR RheRgcesfigal fgandidate
Celhodidd ehart i gt L PR ANA/ON nMehabotd P IRGl/ 8k@&tment of the
conﬁ?|5|ng a nuclelc acid that encodes a protein

cobpedss mgn beepsawkdest- substantially the same ami no

aci d sequence as the am no acid sequence shown by SEQ

ID NO 2 or a partial peptide thereof. 25 5. The agent

of claim4, wherein the cell is selected fromthe

group consisting of skeletal nuscle cells, fat cells,

islet cells, bone cells, cartilage cells and

hepat ocytes, and wherein the netabolismis selected
fromthe group consisting 30 of sugar netabolism

l.ipid metabolismand protein netabolism 6. The agent

of claim4, which is for prevention/treatnent of 1 or
nore di seases selected fromthe group consisting of
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obesity, diabetes, inpaired glucose tolerance, 35
arteriosclerosis, hypertension, netabolic
bone/cartilage 116 di seases and hyperlipema. 7. A
di agnostic agent for cell differentiation
abnormalities and/or netab&%{c abnormalities
conprising a nucleic acid t encodes a protein
conprising the same or substantially the sane am no

i d sequence_as the ani ng Ld seguence_shown. b SEQ
D MOeEIdr A SRR e ATy ADGY 85t TR Ha o f SUBL AT
ag@ipridfing ai préteiaidiprikhiegcehe daneselrestipdtdmioially the
the 10 group.consisting of ﬁkeletal nuscle cells, .fat b
AT TTI00f o1 HoPPEIeTin @5 EF S (491 SSBUFTES PP bY
hepat e WeRS, o2nd pabheral Ppepigdeetitdddsmr a selectiegleot.
fromthe group consisting of sugar netabolism lipid
nmet abol i sm and protein netabolism 15 9. The agent of

ChaitAe agimcCBrl 8140% Mi 30eesis Ofie ledll BN ecldiseAsPDm the
sel ected fromthe group consistiQ% of obe%i%yb 1is. islet
de R censigbangeat gFhrlete Lt BRardncesLls, tat’tells, isie

akd B d Oy @8h sy, HYREItaRRSkenls @idhpstocytes, and
bone/ cartil age di seases and hgperll em a. 20 10
14

AL
dvhepeist itheagehebpbistdly sglerEpent Tt itdif group consisting
appogal | Hde%%boilﬂgx{@glfﬁt@?@thsoﬁb&@famii idric@8in metabolism.

conprising an antibody against a protein conprising
the sane or substantially the same amno acid

Sq“ﬁ% t . Ciyfh iSRAYENEST SHAWR Y oBFQrédtment of
N%.'Z gagge?lta%ga?tﬂlbgﬁ %er;ﬁlgzgl ?ﬁe?igf or a sglf, ment @
t hepeoforel Histhseagentedied [farm the FFRURIGINSAETERY | OT

[ | ect £ t Lot kel et al

n§3§$% {bﬁﬁfkeggk'cgﬁ?%gﬂgféﬁgpsgglFggé%%%e cel s,

cartéthyes losldsd santyheptansdyne s mehalo B isdiedcaTEhEage

tabol ism.i I om the group consisting of
ggéi?aﬁg?535?P§§F%?%§?%4%@tabolisn1and protein
met abolism 12. The agent of claim 10, which is for
di,agnosi s, of. 1 or re. . di S frQummthg
ghoch Cohs AT egeBr abet (JIE pREpEELEh (IR
gbufpsesimd e ancaeiar betd odeitercospdes dlgrotein comprising

Ei‘,gg }s?xﬁéﬁ%@aﬁ%@?&éfl? otq'xee/ At La98 dééﬁf‘%%%;uaﬂée as the

amino acid sequence shown by SEQ ID NO:2 or a partial peptide

thereof.

5. The agent of claim 4, wherein the cell is selected from the
group consisting of skeletal muscle cells, fat cells, islet
cells, bone cells, cartilage cells and hepatocytes, and
wherein the metabolism is selected from the group consisting

of sugar metabolism, lipid metabolism and protein metabolism.

6. The agent of claim 4, which is for prevention/treatment of
1 or more diseases selected from the group consisting of

obesity, diabetes, impaired glucose tclerance,

35 arteriosclerosis, hypertension, metabolic bone/cartilage
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13. Acell differentiation and/or netabolismregul ator
5 conprising an anti body agai nst a protein conprising
the sane or substantially the sane anmi no acid
sequence as the am no acid sequence shown by SEQ ID

NQ 2 or a rtial peptide thereof or a salt thereof.
]Qfgﬁfsefhégggg¥ﬁe¥ﬁl Pm 13, wherein the cell is
selected from the group consisting of skeletal nuscle

cells, fat cells, islet cells,,bone cells, cartilage,_ .
B I URERABHAT AR o o bt b R PR g tdes
sl EWrechet BBOL { DEarH MR 16 @NE L SEbifigk i sAihgSHgAtcleic acid that
nmet abolism |ipid netabolismand protein Be%abo]ifin h
BoPsieSTRe PAGEPHD FIORTASAT 3G TIR (¢ Fypstantially the

P AMERLi 0B/ LEEAt SBRlenc@f ab ©he NEtEhdliszedSeegEehestiRbwn by
fromthe group consisting of obesity, diabetes,

| $552 I 04 RuB B R tEdan PO L YRPEEFS &hgEpret- |
hypert ensi on, netabolic bone/cartilage 20 diseases

and hyperlipema. 16. A cell differentiation and/o
et B iagRrEenlil et Toompereingthe mrdileis fefgcted from the

C ;J'Se'oﬁagi@t?@&eoﬁ%@%sl £OEPl ety £he 8elUs) Gidlet
ati dthat encodes a protein 25 conprising the same or

seaklsantioakl gelhe, seantidsiggocadl el andbqepatacytes heand

] aci.¢ s ; SEL | +2, e0 Adi¥tin
R s T T A RN
i of selgzct e¢thbokismo Livddgmetipbebhst Anchyretesraneaholism.
nmuscle cells, fat cells, islet cells, bone cells,
cartilage cells and hepatocytes, and wherein the
net diied isyenits o§etbaired’ f miwichhés gfoupliaamesiei a§ 1 AT more

bal i i pi ' . ' .
AT e Tabty Hh LT R0 ERMBERIOLE Bpesity,
pd Balssttd son/impeat adngluck®: chléranceprartdirdegsegrosis,
| ect.ed f. th i_sti . '
R e iR a P e e S S gl aftREseE and

ah{est 0igdnarEesi s, hypertension, metabolic

bone/cartil age diseases and hyperlipema. 5 19. A
screeni ng nethod for a substance that exhibits cell .
dibf ex emtdaiosencaagént fot atedlli dif fegen Hiadripnagbnormalities

and/or metabolic abnormalities comprising an antibody against
a protein comprising the same or substantially the same amino
acid sequence as the amino acid sequence shown by SEQ ID NO:2

or a partial peptide thereof or a salt thereof.

11. The agent of claim 10, wherein the cell is selected from
the group consisting of skeletal muscle cells, fat cells,
islet cells, bone cells, cartilage cells and hepatocytes, and
wherein the metabolism is selected from the group consisting

of sugar metabolism, lipid metabolism and protein metakolism.

12. The agent of claim 10, which is for diagnosis ¢f 1 or more

diseases selected from the group consisting of obesity,

35 diabetes, impaired glucese tolerance, arteriosclerosis,
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conprising using a protein conprising the sanme or
substantially the sane am no acid sequence as the
am no acid 20 sequence shown by SEQ ID NO 2 or a
partial peptide thereof or a salt thereof. 20. The
thod of ,claim e or.otei.n conpri sing t he
?‘;’r&?rglen%%t éﬁ‘ﬁ%qlﬁ' %gngé 15% Q&F‘aaée uencge as
tHypeld ipeinhe. aci d sequence shown by SEQ ID NO 2 or the
partial peptide thereof or the salt thereof is
provided in the formof a cell that produces the
SEBe A 2811 Thef fetdmnd adfioal ahdy &0, meftabione smcoagul atiam

usi n a roteln 0 co I, Sl a n C|e|C acCl that
s Eoid gL PEonS it oS0 ABet BRE T T PES SaRer St e tae, game

S URINER a8 8 1 ANEy A GaRel dmxﬁ@%@@%e%;h@hﬁe bys SH@ laBino
NO 2 or a partial polynucleotijde thereof

Atiich SEFUSHEE n¥ROYH B0 ERN IR MNPTE 9@ PREL L8 hePeRyide

st bal hysidhe SmoFyi no acid sequence as the
am no 25 acid sequence shown by SEQ ID NO 2 or a

partial peptide thereof or a salt thereof. 22. The

heg0hgehai 8 1&aMhanei phbbeisalle ice13elgcserkedyeamsron
e group conS|st|ng of skeletal nuscle cells, fat

e Grogy reneistilg £I HhReetel IMUSTE Cefldge £3F1HTd
hepaloCuh 88, BOMe Mhere %a&lma@é ahalliss AnbShephesdaks, and

fromthe group consi sting sugar_netabolism Ilipid
mehetsdin $ieandt ot Lvet %\%bwfsﬁﬁ from theIFRUMGPNSESLING

CL A %’m@%?ﬁﬁif&ﬁh%JiHQﬁh@ESSOPQ§§Q§§§§r§5e1n metabolism.

prophylactic erapeutic activity on or nore
1s di seases 119 selected fromthe group consisting of

0 fs'fﬁ/ %'ﬂ?egfsc aid/P r%ﬂlghufgsfbﬂ‘ﬂﬁ%&@ﬂﬁ@on/treatment

eri 0sGler osr's, hyperténsion, —metabolic
b@flei cra:rmdragdldesmeisﬂawewﬁé?mlfﬂtﬁnﬁo@ gansjsting of

SGheell N0 EE00ds | olnidy SUILANEELL el aties e

rotei conprising t he sane or
SHbBéfﬂﬁsuﬂdrpstbe hfwﬁrtﬂnamgnacmat@hqﬂmgq@@nggcpﬁgllage

amino_ acid ence shown by SEQ ID NO 2 or a partia
20pg%f??ﬁfﬁI?@Peggngfl%leﬁiz thereof, and (ii) nusclin

or a partial peptide thereof .o or a salt thereof,
PLASLA AR 1y 25, T e o ] 36t 2scor
Sﬁbﬁééﬁﬁlﬁﬁ|aynhb&eSaHECfﬂndmmpadsﬁngeQLbﬁHEEaggusnge
coﬁplementary to a nucleic acid that encodes a protein
25 comprising the same or substantially the same amino acid
sequence as the amino acid sequence shown by SEQ ID NO:2 or a

portion thereof.

17. The agent of claim 16, wherein the cell is selected from
30 the group consisting of skeletal muscle cells, fat cells,

islet cells, bone cells, cartilage cells and hepatocytes, and

wherein the metabolism is selected from the group consisting

of sugar metabolism, lipid metabolism and protein metabolism.

35 18. The agent of claim 16, which is for prevention/treatment
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am no aci d sequence shown by SEQ ID NG 2 or the
partial 15 peptide thereof or the salt thereof is
provided in the formof a cell that produces the
same. 26. The nethod of claim 25, wherein sugar uptake

[ ells or | ycogen synthesis in I [

i 55 PrERRE RENSroL o e W lsting or
&w:lt@sgalgzpedﬁaﬁéﬁﬁst,s impel redi d fetomet italeoanced/ or

nmet abol i sm regul at or ction. 28. The. h f Ghai

o T R s N e e
eareksbingndfhyleallaamiauscl e cells, fat cells, islet
cells, bone cells, cartilage cells and hepat ocyt es,

and wherein the metabolismis selected fromthe group
qu B&Sbbﬁ@i:nigft_? m@bgmbabal substanicei dhaetadolbism aedl
protein nmetapbolism, 30 29.. The netho f_claijm
WHELEFANE ht Kb e 08 Bs*é%%%@esg“ Heglaory! &lich)
g&g@%%%@ﬁ&l@%ﬁﬂf&g@?ﬂkbﬁnﬁ@&ﬁp&isﬁn@ntheosamwr@r

es, selecte romthe gro consi sting_.of : :
SORETEPL i Al Khctss Same B PR A CERIPGReP ANyl anino acid
10 %&kﬁbh@écgﬁéﬁﬁ'éy gipent gOsE b a Rirdkalli peptide thereof or
bone/ cartil age di seases and hyperlipem a, and the 35
|3 kel t1 20 BEGQUENCE LI STING <110> Takeda
Phar maceuti cal Conpany Limted OSAKA UN VERSI TY <120>

MUSOLI N RECEPTOR AND USE THEREOF <130> 09994 <160 1
R0 S Rane bt weiakadi 39 Wheroin £he)PrategnPotERising the

EE%IZ?%%SE EQriﬁ‘%il $he<4dle gl ()8 sdgdendd)as the

(1 .O) <Hgg> atgﬁgog tot ot ot%qgtg otgaact tta

15 tawilroo@coige sguacras So¥ng gy agg ID NO:2 or the partial
peptide thereof or the salt thereof is provided in the form of

a cell that produces the same.

21. The method of claim 20, further comprising using a protein
20 comprising a nucleic acid that encodes the same or
substantially the same amino acid sequence as the amino acid
sequence shown by SEQ ID NO:2 or a partial polynucleotide
thereof, or an antibody against a protein comprising the same
or substantially the same aminoc acid sequence as the amino
25 acid sequence shown by SEQ ID NO:2 or a partial peptide

therecf or a salt thereof.

22. The method of claim 19, wherein the cell is selected from
the group consisting of skeletal muscle cells, fat cells,

30 islet cells, bone cells, cartilage cells and hepatocytes, and
wherein the metabolism is selected from the group consisting

of sugar metabolism, lipid metabolism and protein metabolism.

23. The method of claim 192, wherein the substance possesses

35 prophylactic/therapeutic activity on 1 or more diseases
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10

15

20

25

30

Met Pro Ser Lau Lou Val Leu Thr Phe Ser Pro Cys Val
Lau Leu Ay 1 5 10 15 tgg gag ttg otg goo ggc ggc sac
ggt ggc ggt ggc gtt ggc ggc ggc 96 Trp Ala Lou Lou
Ala dy Ay Thr Ay dy Ay Ay Val dy dy dy 20 25

30
T ool B Bhfy M ¥ MINRLEPG $RR
gng:a@det;muédﬁge Cﬁtaletaitaacboua%eﬂﬁsomroagsedaypmg:eaagonf
S 16 Roflefidad Gofefets ik MbeBitorith s
Asp Azp Sgg 5toc65 60tt;)o t:g :tt2t48a eta ace egg gtg
0
e hrckpgeths Had 5ok FiddHperfion 8 st %0
?rﬁ%éaiaggya@ﬁcgiz )ggag@ogggnaagnmmﬂ; t@ggsalgg @lgg at.
er
G AR S d cirnst GIARG 25 TSR SRCE TG, 201

Cad quinded8holRObgagr@al No02gap 4 lapepbid £
e A P G val Al Bagda lapepod - gapzeot or

@ P APGE AP 105 105 1E85CHY 9% & HRETRY BPELLE trereot

age Hlt19agn8a8c PALSRYY 184690091 RpGaeq 384 Lou Phe
Ser Lou Val Asp Arg Val Ala Ala Ala Arg Gy Ala Lys

Pro . 115 120 125 gao Ot etc ctg ggg coa gtg tgo gag

tod GOR 9Ren8aJ0E Al Hind 2490wASEe iM\Sthd- @olkeénLobm th
Pro Val Cys @ uOT r Ala AIQaWAI a 1F’ro Valw:zl a I1130 1?5%111@[ -

1SRy SUPSEEOT AL Ghet SaTBARTHNY A6 2EGUEGS 1R the

g«%\l %430 s%ggerqf@& st BQUsEbarPavo i DritRe PRrtNil
t Lau y Ala Lou 145 150 155 160

apexgtgxﬁet trhecagfcon 'éhfg %jlért ttB?r@%% %%@W@deéol%t&%afg’m of
ago, %218 H_h%'ta ﬁ{)a%\r Gra H's Lys Asp Ser Gu Tyr
g1

Ser 170 175 gtg gag GOO goo too
goo aag atg ggc gag atg atg etc goo ctg tto 578 Val

Ag oo ABnIir ofl & Lye et L Gbof ol Mak8Uidl Gels or

ago co0 €00 COO tgg age ago got
gobyotaprytsanttbes Agolmaze lgso igagseR4as an ind

27. The method of claim 24, wherein the substance exhibits

cell differentiation and/or metabolism regulatory action.

28. The method of claim 27, wherein the cell 1is selected from
the group consisting of skeletal muscle cells, fat cells,

islet cells, bone cells, cartilage cells and hepatocytes, and .
wherein the metabolism is selected from the group consisting

of sugar metabolism, lipid metabolism and protein metabolism.

29. The method of claim 27, wherein the substance possesses
prophylactic/therapeutic activity on 1 or more diseases
selected from the group consisting of obesity, diabetes,
impaired glucose tolerance, arteriosclercsis, hypertension,

metabolic bone/cartilage diseases and hyperlipemia, and the

35 like.
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Arg Hs Hs Hs Trp Ser Arg Ala Ala Lou Val Tyr Ser
Asp Asp Lys (1) 195 200 205 otg gag Ogg see tgc too
ttc ace etc gag ggg gte coo gag gtc tto 672 Lou Gu
Arg Asn Cys Tyr Phe Thr Lou u Gy Val Hs Gu Val
Phe 210 215 220 cag gag gag ggt ttg cac aog too ate
to0 agt tto gao gag ace sea 720 Gn Qu Gu Ay Lou
His Thr Ser |i gnkse B8l Phe Asp A u Thr Lys 226 230
<1235T240 gao t_tg g@at cit |g{mgaa gao-ate gtg ego oat ate
&R BB g HeT SYE7 68 ™ Asp Lou Asp Lou Gu Asp Ile
Val Arg Asn Ile Gn Ala Ser Qu Arg 245 250 255 gtg
<16‘{>ng§@'-3" BECRTR AW SadE¥o agt gao ace etc Ogg age etc
aabgombsg 816 Val Val Ile Met Cys Ala Ser Ser AN Thr
<1E(;e”0\rg Ser lie Met Lou 260 265 270 gtg gog coo agg
gt ggc atg aceagt gge gao too goo ttc tte sac 864
<@l PeadrdinMiesicdri Hs Ay Met Thr Ser Ay Asp Tyr Ala
e sPhe Asn 275 280 285 att gag etc ttc aac ago tot
<2Ro182& gga gat g go tea tgg eag aga 912 Ile Gu Lou
32 eﬂ By Ser Ser Tyr Gy Asp Ay Ser Trp Lys Arg
90 295 300 gga goo sea coo gao ttt goo got sag coo
R0 too tog too etc cog 960 Gy Asp Lys H s Asp Phe
<eucill a Lys G n Ala Tyr Ser Ser Lou G n 306 310 315
QY0 Mad¥2Yt c act eta ctg agg aca gtg aaa pot gag ttt
@@®giaag ttt too 1008 Thr Val Tthrggou Lou@Arg Thr Val
atg ez Yo oteC@ty gt@lves Lo bpds COPHEe e Fhnge330 385 atg gag
%%gb" Sﬁég"” !W&B“ﬁ?“e&ggpragg %ﬁge”gé”g‘“ tc sat atg gag
tgat 1059 Met Gu Vatl Lg/s Ser S%r G\/alc d u%Lys Gn dy
AR ASTORL HOUE T HDIDAY RO Hblfot Sec atg 1t

gaaogga tto caesgat goo até@ etc etc too 1104 Tyr

Val Val | p Alsa Ile Lou
A B it 1 WG ol BREedandsl M s ot
age ¥ot ggt tao #go aaa aag Yet 1152 Val Lou Al a Lou

i VA ! kY katSes tkys lses Asp 370
sﬂ%‘wg & e\t &E%j 8 Guaples ‘@g’ By gatSer thys lys Asp

tas ttg ttt toa otc aco ogg gte cgg ¢og foc ate gag tat got otg 240
Tyr Leu Phe Ser Leu ;Br Arg Val Arg Pro ?éa lie Glu Tyr Ala %8“
66

cgc ago gte gag ggc aac gEg act gge agg cgg oit olg oo oog gec 298
Arg Ser Val Giu géy Asn Gly Thr Gly ésg Arg_Leu Leu Pro ggo gly

act cge tic cag gtg ect tac gag gat tca gac tgt geg aac cgt gog 336
Thr Agg Phe ?68 Val Ala Tyr Glu ?35 Ser Asp Cys Gly ?gg Arg Ala

otc ttc age ttg gtg gac cgo ptg ECE gCF £08 CE EEG gCC aag‘cca 384
Leu Phe Ser Leu Yal Asp Arz Val Alz Ala Ala Arg Giy Ala Lys Pro
- 116 120 126
gac ctt ato otg gge coa gty tgo gag tat goa goa gog cca gt goo 432
Asp Leu lle Leu Gly Pro Val Cys Glu Tyr Ala Ala Ala Pro Val Ala
130 135 140
ogg ott goa tog cac tgg gac otg coc atg oty teg got geg gog otg 480
Arg Leu Ala Ser His Trp Asp Leu Pro Met Leu Ser Ala Gly Ala Leu
14b 150 165 169
E?c gct ggo tto cag cac aag gac tot gag tac teg cac otc acg oge 528
a

Gly P His Lys Asp Ser Glu Tyr Ser His Leu Thr Arg
'a Gly Phe ?ég 'S Lys Ash 170 y 175

gtz geg cos goc tac goc aap atg ggo pag atg atg ote goo otg tte 578 -
Va %Ia Pro AIS Tyr Ala Lys Met ?é§ Giu Met Met Leu ?ég Leu Phe
18

cEC 0as 0ac cac tgg age cge get goa olg gic tac age gac gac aag 624
Arg His Bis His Trp Ser Arg Ala Ala Leu Val Tyr Ser Asp Asp Lys .
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gga ggg sea att ate cag cog act tgg sac age aca ttt
goo ggt ate 1200 Ay Ay Lys Ilelle Gn Gn Thr Trp
Asn Arg Thr Phe u Ay lie 385 390 395 400 goo ggg
cag gtg too ate gat goo aac gga gao age tat ggg gat
tto 1248 Ala Gy Gn Val Ser Ile Asp Ala Asn Ay Asp
Arg Tyr Ay Asp Phe 405 410 415 tat gtg att goo atg
act gat gtg gag gag ggo ace zcag gag gtt att 1296 Ser
cVaIg ] eag%ata% ThrtcAsg g};/ag? & Thr Gn Qu
° o ke Aerdee0) T 2he Tholeu GUET gattiil 5?5 gEHhegga aa goo ggt
oid ttt gaa atdp Oyg cog odtv gtc 1344 dy Asp Tyr Phe
ﬁ%ﬁ Laﬁ%gtqty od g A GroFiiC Bttt ML AbDaekT O AN Val 435
G lySlea HiseThr &0t letT gagSeggue eptiutthralyaaa ctg age ate
Fot gas aac®ga att 139%% Lys Tyr PH® Trp Ay Pro Lou
gdcyt$g £a® UtgAfag) gdol o g‘bglﬂgc@atlaté\& g@i%tlghﬁagéSO 485 460 gta
Agden bpateugile Amdée Bhdretion el Ay A€o0 tgt ggc ota
goo gas 1440 Vval @& FHis Thr Asi Ser Ser Pro Cys Lys

sp@ ac 1 12’50'@,80 8t5og goo gtg
ﬁgz"%ﬁ/“a & ?jfgsg ”@gfg ¥ Zkﬁ'f ga got ggc ttg.
1488 Ser- Al a Val Thr 485 Il1e Val Val §6 Al a90 Lou

TEGE AR VSR SO PSSR B HRES ARGIDHD t18™ oo trt trc

agg &@ag aaa too &age eta acc Bt gag. 1536 Lau Met Al a
e r lle GQu
|§&& éééhgﬁggg{:h& éégggigké%@eg%%%ﬁgoogggt aac ott
gf® aaa cat edg® goo tta 15%¥4 Arg Arg Thr Gn Gn GQu
gg@lghb 28 loacARE 1tk fot Yaglof$ eclitse ¥ GooGhdloskeu B&5 520 525
g‘gﬂt;:yedi sofee P‘tecﬁd)J @lpévsaiﬁleﬁl db' pafertley Glgea gta got 1620
rg A u Asp Cer e Arg H s Phe er Val Ala 630

ads 3o ta ot dd@>acPete Adh 't a9 @it <29%> Hono
™ B gﬁi ol ALY ﬁ%?g@e SY 5G Bt val Lau Thr Phe
Ser Pro Cys Val Lou Lou d '

atg gag gte aas agt tea git gag a2a caa gEg o¥c aat atg gag gat 1056
Met Giu Val %ﬁg Ser Ser Val Glu ng Gln Gly Leu Asn ggt Glu Asp

tac gtt aac atg ttt git gaa gga tie cac gat gee ate ote cto tac 1104
Tyr Val égg Met Phe Val Glu Phe His Asp Ala lie Leu Leu Tyr

gto ttg got cta cat g
Val ggg Ala Leu His 6

aa gta ctc aga got get tac age asa aag gat 1152
lu VT% Leu Arg Ala Gly Tyr Ser Lys Lys Asp

pga gee aga att ata cag cag act teg aac aga aca Tt gaa ate 1200
Glg Gly Lys lle lie gég Gin Thr Trp Asn Agg Thr Phe Glu I

goc ggg cag gtg tce ata gat goc amc gga gac oga tat geg gat tte 1248
Ala G?y Gln Va Ser le Asp Ala Asn G%y Asp Arg Tyr Gly Asg Phe

tot gtg att goc ate act gat pte sag ecg gec ecc cag gag gtt att 1296
Ser Val lle ﬁéa Met Thr Asp Val Géu Ala Gly Thr Gln gég Val lie

ggt gat tat it gEa aaa gaa ggt ogt it gaa aty ogg cog aat gto 1344
Iy Asp TyE Phe Gly Lys Glu Eiy Arg Phe Glu Met Agg Pro Asn Val
43

aaa tat oot tgg ggc oot tta asa otz aga ata get gaa aac cga att 1392
Lys Tg& Pro Trp Gly Pro Leu Lys Lau Arg llie Asg Glu Asn Arg lle
4

gta gag vat aca aac age tot oce tgc aaa toa tet gee ota gaa gaa | 1440
Zaé Glu His Thr Asn igr Ser Pro Cys Lys Sgg Cys Gly keu Glu Glu

tog goa giE aca g t ot tta cta g 1488

a got
Ser Ala Val Thr G%g lle Val gla lLeu Leu Gly Ala

ggc tt
Gly Leu
495
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151015 Trp Ala Lau Lou Ala dy Gy Thr Ay Sly Ay
Gy Val dy Ay Ay 20 25 30 Gy Ay Ay Ala dy lie
Gy Ay Ay Arg Gn Gu Arg Gu Ala Lou 35 40 45 Pro
Pro Gn Lys lie u Val Lou Val Lou Leu Pro Gn Asp
Asp Ser 50 55 60 Tyr Lou Phe Ser Lou Thr Arg Val Arg
Pro Ala lle Qu Tyr Ala Lau 65 70 75 80 Arg Ser Val
otflats gci gtcA&ntthM ald fiag Ghaytad\6g) ol ghe laetlga¢ OU 18360 Pro Ay 85
Cog detcin Puiir iy femneLIEirY WENIAILITYFo @ U Ap Ser Asp’ CyS
Gy 114 Arg Al a Lou Phe Ser Lou Val Asp Arg Val Al a

A PR A E R RS

130 135 140 Ar g Ser His Trp Asp_Lou Pro Met

Egg %gag 5{3832 ﬂ &t ﬂ;g 2 g%5 150 155 160%%Aa Ala Sy

Ser @349 Tyr Ser His Lau Thr Arg

165 170 175 VaI Ala Pro Ala Tyr Ala Lys Met Sly Qu
<Met2 Met Lou Ala Lou Phe 180 185 190 Arg His His Hi's
<2"r‘ p5 er Arg Ala Ala Lau Val Tyr Ser Asp Asp Lys 195
BpiehsOU G U Arg Asn Cys Tyr Phe Thr Lou Gu Gy

@ g HIS A u Val Phe 210 215 220 (3) Gn du du Ay
6ulH s Thr Ser lie Tyr Ser Phe Asp O u Thr Lys 225
NoD BQ SR:3Eu RebVal Jxm Thil_Rhel S¢ksHne mdauewt ¥y11e Val Arg Asn
"lie Gn Rla Ser Gu Atg 245 250 355 val Vval lie Met
Qés a Ser Ser Asp Thr Ile Ar Serllel\/bt Lau 260

Trb8 Lotk vl o1l T B AVGPY Ve Y BBV Ser Gy Asp
Tyr Ala Phe Phe Asn 275 2B0 285 I|ie du Lou Phe Asn

aIPEly gsﬁﬂla R 1 4 gﬂﬁ Ay AP G ﬁ?ﬁlu KRetys Arg

Pro Pro Gln Lys |le Giu Yal Leu Val Leu Leu Pro GIn Asp Asp Ser
Y 56 60
Tyr Leu Phe Ser Leu Thr Arg Val Arg Pro Ala lle &lu Tyf Ala Leu
&b 0 75 80
Arg Ser Val Glu Gly Asn Gly Thr Gly Arg Arg Leu Leu Pro Pro Gly
85 00 95
Thr Arg Phe Gin Val Afa Tyr @lu AsE Ser Asp Cys Gly Asﬁ Arg Ala
100 10 110
Leu Phe Ser Leu Val Asp Arg Val Ata Ala Ala Arg Gly Ala Lys Pro
116 120 125
Asp Leu e Leu Gly Pro Vai Cys Glu Tyr Ala Ala Ala Pro Val Ala
130 135 140
Arg Leu Ala Ser His Trp Asp Leu Pro Met Ley Ser Ala Gly Ala Leu
145 . 150 156 160
Ala Aié @1y Phe Gin His Lys Asp Ser @lu Tyr Ser His Leu Thr Arg
165 170 175
Val Ala Pro Ala Tﬁr Ala Lys Met Gly Giu Met Met Leu Ala Leu Phe
180 185 190
Arg His His His Trp Ser Arg Ala Ala Leu Vat Tyr Ser Asp Asp Lys
195 200 208

Leu Gtu Arg Asn Cys Tyr Phe Thr Leu Glu Gly Val His Glu Val Phe
210 215 220
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290 295 300 Gy Asp Lys H's Asp Phe Qu Ala Lys Gn
Ala Tyr Ser Ser Lou Gn 305 310 315 320 Thr Val Thr
Leu Lou Arg Thr Val Lys Pro Gu Phe Qu Lys Phe Ser

325 330 335 Met GQu Val Lys Ser Ser Val Ju Lys Gn
Gy Leu Asn Met G u Asp 340 345 350 Tyr Val Asn Met
Phe Val Qu Ay Phe His Asp Ala Ile Lou Lou Tyr 356
360 365 Val Lou Ala Lou Hs Gu Val Lou Arg Ala Ay

Bﬁ/lu Géeﬁﬁy ,f% 23&%? skroPe %’Z%%a::’lzéé’%%?ﬁhg % Ay Lys Ile lle

Y lle 385 390
395 400 Ala dy Gn Val Ser lie Asp Ala WMh Ay Asp

Asﬂeg AspMeu ﬂu)ﬂsﬁﬂ@ vithes 449 1440 Ak 1ser aiPare Val lie Ala Met
p ¥l GQu Ala @y Thr Gn 8u Val lie 420 426

430 Ay Asp Tyr Phe Ay Lys Gu Gy Arg Phe A u Mt
VaA¥ag) | Briet S ld/eek SerdBp T A0: Akd Ser 1|l glbttgur Pro Trp Ay Pro

Lou Ly®% Lou Arg I 1% Asp @ u A Arg |l e 450 455 460

Val Qu H's Thr Asn Ser Ser Pro Cys Lys Ser Cys Gy
Val bja Hg Are s Bl WpgShiaSp0 Gy 7 Wpgle e Ara Val Thr G y lle

Val GI y AI a Eou Lou Ay Ala Ay Lou 485 490 495

R T

G u Ser Asn Leu Gly Lys Hi s Arg Glu Leu 515 520 525
i AHL A S8k skl Br BhginSer Val Ala 530
gé@sg LgAros &%@hﬁ@ gri n =% r

<210> 1> 328 <212> DR <213> Artificial
Thr Val Thr Leu Leu Arg Thr Val Lys Pro Glu Phe Giu Lys Phe Ser
326 330 335
Met Glu Val Lys Ser Ser Val Glu Lys Gin Gly Leu Ash Met Glu Asp
340 345 350
Tyr Val Asn Met Phe Val Glu Gly Phe His Asp Ala |le Leu Leu Tyr
356 360 365 )
Val Let Ala Leu His 6lu Val Leu Arg Ala Gly Tyr Ser Lys Lys Asp
370 375 380
Gly Gly Lys Ile lle Gin @ln Thr Trp Asn Arg Thr Phe Glu G[y e
38% v 380 395 400
Gin Val Ser Ile Asp Ala Asn Gly Asp Arg Tyr Gly Asp Phe
Ala @ly Gln Va 48& P 410 415
Ser Val Ile Ala Met Thr Aep Val Glu Ala Gly Thr GIn Glu Val lie
420 426 430
Gly Asp Tyr Phe Gly Lys Glu Gly Arg Phe Glu Met Arg Pro Asn Val
y AP 4%% Y 440 445
Lys Iyr Pro Trp Gly Pro Leu Lys Leu Arg lle 258 Glu Asn Arg |le
Val Glu His Thr Asn Ser Ser Pro Gys Lys Ser Cys Gly Leu Glu Glu
468 470 475 480

Ser Ala Val Thr Gly I1e Val Val Gly Ala Leu Leu Gly Ala Gly Lau
485 490 495

Lau Met Ala Phe Tyr Phe Phe Arg Lys Lys Tyr Arg lle Thr !le Glu
500 505 510

(4)



<220> <223> Prinmer <400> 3 ttagoatoac aggagtttgg aac
23 <210> 4 <211> 23 <212> DNA <213> Artificial
<220> <223> Primer <400> 4 toagoctotg gaaot ggaga gcc
23 <210> 5 <211> 306 <212> DNA <213> Artificial
<220> <223> POR Product <400> 5 ttagoatcac aggagtttgg
aacagoaago ttgoagtoto oacccaoago cagageagag 60
AraagtTeraglec Gl Ot glagg@(( ish ceugc ty@digpotrp Glotlgegt ot t g at gat ot ggt
gt coft agag 120 °%at gaogt at t°fgagacoaa gaaaaegaga
agcttct ct? gotttggg‘to toocottgao 180 agact ot cag
Afté@g‘gﬁ@td”&g didt géerg‘@bé‘!@acaaa ggaaagcagt agatcattca
2 aaaaagcggt ttggtattoO oat ggatogg attggtagaa
@ coggct ot o oagttcoaga 300 ggctga 306 <210> 6 <211>
S¥ 2<212> DNA <213> Mus nuscul us <220> <221>
QrPsAf eat ure <222> (1).. (87) <223> DNA sequence
<2@ﬁc%fmff?galfor signal peptide of mMusolin. (400> 6
@abgct ggact ggagattggo aagtacacac ttcatoctgg otatgattgt
<Hat Ydegt gg 60 ggctcaggaa aggcattctc tgtggac 87

<400> 3
ttagoatoac aggagtitgg aac 23

Q210> 4

iy 23

<212> ONA

N Artificial

220>
<223> Primer

<400> 4
teagoctoty gaactggaga goc 23

Q10> 5
Q11> 306

212> DNA
&13> Artificial

220
223> PCR Produgt

40> b
ttageatoac aggagtitgg aacagomage ttgcagtetc cacccacage cagagaagag 60

aagtcageca ctgasotttc gectaagote ctgogtotty atgatctget gloottagag 120
agtgacgtat ttgegaccaa gaaagagaga agcttotoig goittggete toccottgac 180
agactotcag ctgggtotgt agegoataga pzgasecasa ggasagoagt agatcaitca 240
asaaageget t{égtattcc cafggatcgg attggtagaa aéoggctotb oagttcoaga 300
gectga 06
g g

87
<212> DNA
<213> Mus muscuius

<2207

{2217 misc_feature

222> (1)..(87) ) i i

<223> DNA saquence encoding for signal peptide of mMusalin.

Aoss 6
atgotogact ggagatizge aagtacacac ttoatoctege otatgzattgt gatgoteter 60

gzotoaggaa aggoattote tgtggac 87

21 7
211> 303
<212> DNA

(8)



<210> 7 <211> 303 <212> DNA (5) <213> Mus nuacul us
<220> <221> m st feature <222> (1).. (303) <223> DNA
sequence encoding for mature mMusclin. <400> 7
ttagcat oac aggagtttgg aacagoaago ttgcagtotc caccoacago
cagagaegag 60 aagtoagcoa ctgagottto ggot aagotc
otgcgtcttg atgatotggt gtoottagag 120 aat gacgt at
GPoaganedas gaaaaagaga agottototg gctttgggtc toccottgac
- 180 agactotcag ctgggtctgt agagoataga gggaaacaaa
<ﬂ@aaagcagt agatcattca 240 aaaaagoggt ttggtattoo
gg e at t ggt agaa acoggot oto cagttccaga 300 ggc
3

e thosient ko7 mafve mizefig> DNA  <213> Artificial
<220> < 23> Reconbi nant DNA encodi ng for Hi s-tagged

m&%&l a'gé&gtttg% é‘a@%@aaé @gcggg&g @&9(,@0&&0&%%&@3% ca fcat catcac

agdagc ta oggot gccat at gt t agoat
ETCEN %j!"ttttﬁ g&gﬁ%ﬁg&@%@é F'tggté*égt st codBc agccagagaa
aala%&tatga@ms @a’a&a@@aaéastgﬂ@@&cttt&@@gmoaaﬁcot 9t gogt c

tcctta 180 tattt gagac
oo A cloteh kg B BB BT L G Gr 8o 0Pt 240
aagmpa&}atd;mﬁttc@ syt setege agegiotet Gaetgf&yg gad¥o aaaggaaago
gadt agatcat 300 toaaaaaagc ggtttggtat toggatggat

oggat t ggt a gaaaccggot otooagttco 360 agaggctga 369
;% g; 9 <211> 40 <212> DNA <213> Artificial <220>.
M2

Pri mer
<212> DNA
<213 Artificial

<2205 '
<223> Recombinant DNA encading for His-tagged mMusclin.

<400> 8 ’ :
atgggoagea geoatoatea tratcateac agdigoggoc tgetgecgta cggotgccat 60

atgttagcat cacaggagtt tggaacagoa agettacagt ctocacccac agocagagaa 120
gagaagtoag ccactgegot ticggetaag ctostgogtc tizatgatet ggtgtectia 180
gapaatgacg tatitzagac cedgeaaaag agasgotict ctzgetttey gtoteccolt 240
gacagactet cagoigpgtc tgtagagoat agagggasac aaaggdaage agiagatcat 300
toaaaaaage gettiggtat toccatzgat cggattggta gaaaccggot ctcoagttce 360
agaggotea 369
21 8

Qi 40

212> DNA

<213> Artificial

<2205

£223> Primer

T A0 9

getattegagg gtogottage atoacaggag tttggaacag 40

<1> 10

2i> 42

212> DNA

<3 Artificial

220>
<223> Primer

400> 10
agaggagagt tagagoctca gootetgpaa ciggagagee gg 42

210> 1

211> 40

212> DNA

<213> Artificial



<400> 9 ggtattgagg gtogcttagc atcacaggag tttggaacag 40
<210> 10 <211> 42 <212> DNA <213> Artificial <220>
<223> Primer <400> 10 agaggagagt tagagcotca
goct ct ggaa ot ggagagoo gg 42 <210> 11 <211> 40 <212>
DNA <213> Artificial (6) <220> <223> Priner <400>
11 ggtattgagg gt ogoagott otctggottt gggtctooco 40 (7)

{220>
€223> Primer

400> 11
gatattgagg gtogcagott ototggottt gegtotosce 40

oy



