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DESCRI PTI ON MUSCLI N RECEPTOR AND USE THEREOF Techni ca
Field [0001] 5The present invention relates to a
receptor of skeletal nuscle specific secretory protein
(musclin) and a screening nethod for a

prophyl actic/therapeuti gelcsgphr@ona di sease invol ved

by musclin, using the recegtor, and the |ike.

Background Ar tMPSCHIN0 SELEPTOR AND; JISE, THEREOF
ﬂeb%ﬁ?%XieFL§ﬂ9ted di seases such as di abetes,

hyperl'i pem a, hypertension, and ischem c heart disease
[oepagsent the bi ggest cause of medical fi nanci al
diffigylt r%élenacd‘i%_éﬁ{%'i&?%lfdt%%, tbngl petidigotapgnskeletal
Moder n" 'people are likely 15 to suffer,overeatin% and,
rusddreXpeci 85 weratpey UPTOtahie dE¥SEhERYARE 8 streening
accunul ated j [ t-a t ' i
TP oe S5 c8 BB L0 T acent Joare (1 has
iheervedobn hhatl ar usdsgbtbaciesr@t2y, prdt etifs 1dé€ret ed

frgmfat tissue (generically referred to as
ERARBE Ok PRE ?

: . s) are involved in metabolic regul ation

IZ]nfﬁlln resi stance, and attenpts have been nade to
apply the o.the treatmnm [ 4f e i
dlsea§%%cggi?da %ﬁﬁﬁﬁgkrgﬁi?gé%ﬁg§%%$ﬁglggg%ggﬁggaﬁﬁteS'
% ﬂll!i\p%k g \?mwﬁﬁﬁgﬁter%omnanéaS$ch@f§@' 1hgprief} Lo et

e |like, ich in turn cause bad,i kSOr i o ;
R T v L
‘f‘ﬁ%‘féfp%ﬁqmg@; emcluyieyl Tpeana, Moylpent eersilen a&Rdlikely

e |ike. ese organs, are thou o |
Bg soef %red"’y?ir&aéh@ A1h&FREE é?g{?{ saén'd %g agﬁgé%%ﬁpelxecf =°
3000 SORhicshigated Metmhokiesnegus atqwralTher efgiieh in
I't 15 estimated that endocrine factors that exhibit
thensamesect683tYas those of adi pocytokines are

Ebgﬁ#fed and secreted fromnuscles, the liver, the
na i ntestine, bl i . _
In recent year(s)?diiy Sasselbsée%nghévpr? ‘J;ﬂaiﬁ:eva§§o[19019fgactlve

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 occurs 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
skel etal rmuscles [named "nusclin”] using the signa
sequence trap (SST) nmethod, and reported that the

expr eggi o fla e genﬁséﬂawoﬁ th%n?éﬂ?@bilya‘d wcaaagda by

differentiation i nduction of nmuscle cells
meeasedpmf:celrreaxme@a@céoﬁwlffa%iﬁg Ja‘hd“ciruegef é%ﬁ?ﬁtfl
l%é) [ﬁa?'mgch avaled ihay o@@f&'ﬁ; dinabet §8a MogkehfancendrépatssT)

n'1's expression-induced in response to
nhymmdunauﬁ|r&ﬂnnxadnahﬁégt@QuﬁﬁPH§@gaPnu@?dﬁgﬁéﬁ@e (1) is

I%é%ﬁ%%ﬁ? 1Onc§3¥ thes ghﬂf?&.%rﬁﬁ%ltlwsghﬁu@@ldrﬁ oEpatiesle

Y1 3n non- afent document 1; in_patent
SqeTent) 1is nisoidaseds andf e riorneesad PBATFHT @PHere

re t | abl
rnlgz ?%(gl ?yallsa e Lbal & el Blhggﬂéél]q%detl%, and

d osteocrin or bone peptid
@y ensedispesi dtmaldsyonnihdmeed ¢y ggabaree tte

phenotygﬁi %%%%5 0 teogh?g%g %JggfﬂyptﬁﬁéUQE@tg£§daaén

sclin” cannot
%ﬁl‘r@élst he aréiemi Ine:lsedxé ool s s(pattenit dpa@pentyilt gng non-
specific rece

tor in targ | d
PRSN rﬁiOFé‘E‘@Bl? f ig tpr?&&é’ﬁt 8%%&§%Agmlf| @gﬁbﬁyﬁaﬂ Perhred
ﬁgg%fl*y@ﬂ%gvfhtfUtnﬁruaeﬁattﬁranﬁ awhelahl@r%hﬂﬁ'@n§r6Feln
In an e recept t d
RGN At BESRI Ut o C e e T by B BarBeE e e
?ggf%éaﬁtgb%ﬁw@e{amyhm Ud’thSo}‘mnghaa:@ettés phemetyaes of
ypertensi on
Hpheselasias (B0 CaAt clor e 2l e t?e&%&?éaﬂnér‘f@ 2)
3s§eo}or of nusclln (or a protein identical thereto,

crin tent d
ol oot sIOGUTEN! b WEROORRE Chubls 1
?ﬁggggggtwp&lc lém% belfidNisdicpava, ikl a etamajat, c@dlir nal

0
I%ema'g@@%go'(é%@muggﬁééeaﬁ“p%ac‘5%2#50%%3’0 Bhicamy

bug BiLohoei &alorCheri shtyracolons238 fieclin
IamﬁEMheonéigéior,oizé dgggggpégath%Ckgggég of the
agonlsts/antagonlsts, and hence the development of
prophylactic/therapeutic drugs for diabetes, insulin
resistance, hypertension, hyperlipemia and the like. However,
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. 19391-19395
(2004)
non-patent document 2+ Thomas, G. et al., Journal of
Biological Chemistry, vol, 278 (No. 50), pp. 50563-50571
(2003)
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Problems to Be Sol ved by the Invention [0006]
Accordingly, it is an object of the present invention
to identify a receptor of nusclin and elucidate the
interactions 5 of nusclin and the receptor, and to
P&rgggﬁ?\g {;\? SE&I egniag ggs{ﬁ iAgipysclin and the

éptor “for an agoni st and/or antagonist of the
[{oﬁg;sptor fthat is, a phaLmaceutical candi date conpound

:Aggcngél J‘Iy\rlig 19548 Qﬁo@gﬁye!c%cbfcéﬁg%n?&%ﬂt' GndEHEion to

for d uI|n resi stance, |o erten
si on,
:hge@ﬁﬁlfypenra:a;rmbn loé MixkelimnvEnds eéflCS@%/ng ng'a peteractions

q{{)?rgllsggs{l h%nc;ackte ple cep:crgg PLEP G F&BV?&&%%cﬂe@ﬁhﬁg system

musclin proteln contalns a
UEGiomuBOIDL oaJsttHeo ret:apt@af fidre ans agapt $rand/or

pept |Od€ﬁ(5 NP fam tr| aL %\ﬁl\ﬁf aPL ﬁéﬂnggg\l@l,ca%nd

[ ke exam ned
(Egr[m@ﬂltbl t;ympcﬁuﬁd\e:rracept efﬁe@fmeh@Spéptl des (3 kinds

of NPR1, NPR2, and NPR3 n e .
Emliaﬁgﬂcﬁr}%%ﬁﬁ?%lﬁtdéjagge o?l ca l?y to t eéL{lgg:gt@SrlStance'
Wﬁ@rﬂeaﬂsi@npaﬂuh@éirmemazanmpth@ 1iMRR- 3, Npr-C, NPR-C

herei n, denoted as "NP whi ch is reportedl
Meamst \REd SPAVARP heds E?j 5The present invent o?/s

?I 56 goshct ed fu[jt ger : nvestigati ons based on these

ngs, and devel oped the present .i nventign
25ACC&%‘9 REEy et B HESETr %Je?ﬁl oﬁceprogvfthg faf@%
g6LL1 gl T ehenhi abhemimnd! Qégﬁrehaﬂn@homduegubatmt of the

CONprising a protein co r|3|n t he
sabstaratisl PePthde s ik “Pr&ya H Js%fq a@c

g%?l%ﬁé:(ﬂ CRPYCHEE RhOW l&YldSEQB|Ilw kmlaepathl@ al

ereof or a salt thereof e] Qe t
(deadabbb:cty( wf] theabevelt e Odi HREHRS telicf § sle{ ? e NERL,
}0%? hr(ia'd P GaNRhSHA NGRS nekel ehal antusitlundcehbs, musclin

r?hn (BRNP),

islet cells, bone cells a Iae el,l
@giekdb?sgég@atcadlyaﬁé Qh%r@cr?ﬁtﬁé Hg]t"gbiﬁ‘]lf €a' fpr3,
ecte r Or}%r%tl qeh a “NPR3” hich
gOI |E§m l .“%’. ta 0|§I sm aﬁgUgS p?%?@ Y o

net abpbisedly involved in ANP clearance. f%e present inventors
conducted further investigations pased on these findings, and
developed the present invention.
[0008]

Accordingly, the present invention provides:
[1] a cell differentiation and/or metabolism regulator
comprising 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,
[2] the agent described in [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,
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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,

(BYPERL RSN ooTEL2BOAI £ SonsbGar Lk age idi seases and
yperlipema, [4] a cell differentiation and/gr th
prevehol esthaesgueat opf chrRy imsitig SASPRRT 2T 1EET G0 hER™ the
gfr%EBdgén&ﬂi%gegg_ GBERILy) NG a8 e s A1 b gliasbsal | y

[

e“sane amn sequence as the amno acid,
tedguence, AhowriopcSECrs 5 NDyPesiters hai1 iNataheptfde 20
thereof, . [5] t t ihedobnii4] above, wherein
btoﬁlg/ggﬁl#as&ese %@?gggf?gﬁwt eeggr guplconsi sting of
[sRelketal 1 nistierensibsioh aand/ald setphpbista19®laf8he
cells, .cartil age .cell R QE UL §SprSh MRRKBINs 1

G et BBot i S eslcsgf:'ség?glga?{]r om ?%é %5%;; oup Pillsing
TRNSaski 0y oibstugan afdyablod i same lampnd AetABHIUERCENES the
protein metabolism .[6 e escLi d4% i[:4] tid
aHo\Pe BC iﬁﬂq?%n?eofh%?qlév{égt?%%% ggt ?re{)]it:b%?pl or Tare

Heseases sel ected fromthe group consisting of
obesity, diabetes

. mpair al se ;
Bk dhico&8FBF o ‘?%‘?flﬂ?&eﬁ’eﬁg? o%l%&%ét gégf%gﬁéé@@%u e |
bonelicar rirbagendi geasesoantishiperdf périlatal Mugele cells,
di agnostic agent for cell dif ent atii
B GiaISi { 18LS Arih or® 'ng’f’élﬁoi:?gf%’bnrggrr%ﬁlg??e%ells and
ﬁéﬁﬂ%&dﬁt@%,aaﬂﬂc&ﬁéﬁéﬁhﬂtﬁethatabm&jaieésasplg@%§¢1from the
conprising the sanme or substantially ., . QT
GOPED SERNIASESOT L 8 AR B SR dTeE SRS by B
gpo{\glg Hea®oPaEhi al pol ynucl eotide thereof, [8] the
gent described in [7] above, wherein.the.ce IS
§él e@n%c&qefﬂénfi?ﬁ@rb??f%pu’c&ﬁji abPhYy oqnsq?lellgt g%)rrmscl e
éngénti /1GekkSent Sbet1 @l hbrebapseasdd seleated| fxmn the
e

S and 30 hepatocytes, and wherein, the net '
gsospl et Hingnrf hedei vup @&ﬁ??%??hgl%algg%agw&%n
met abol i sm_ Li_pi. 2bold smyaeetphotei n metkdbdiesm
[tﬁ?e{#ééga’geangtt égg?i?%ed in | above, which is for
toagriosisi fgel dosepsre SRR 14BFBEEed from t he

BT D 8 et T oS o s e
neicabel inetdzimﬂei/maémpm@im%?emrgﬁang‘y%er}qq hxes g?ld that
1% 30k I AL 0 el bt pmansy i
GO bRiing & drtdduedygeagai fg amino acid sequence shown by
SEQ ID NO:2 or a partial polynucleotide thereof,

[8] the agent described in [7] 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

obesity, diabetes, impaired glucose tolerance,
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5 a protein conprising the same or substantially the
sane am no acid sequence as the am no acid sequence
shown by SEQ ID NGO 2 or a partial peptide thereof or a
salt thereof, [11] the agent described in [10] above,

ahereln-{he, ol | niSesebaotad heeabbiec Wiy | 5¢d
\gf@' sEeFet%leo muscl gége[ ls, /o fat cell sfﬁi sl gtaggihs? "
diemeses| ard vmerilingeieel | s and hepat ocytes, and

wher gi g1 tabaki sy lecf o
T e e
agsgbel nehatabis lafnprmﬁlmlqm@oa@éﬁﬁia%sﬂ iAedOPAY [ 287 1nst
ve, . S..far gi | §,.2 [ ;
S3PEealf LY, Lho0R B2l ety el saks Giine
aﬂli??be_belse?d:m rée ghicosecid|saaeees shown by SEQ ID NO:2
arteriosclerosi.s, . h Si a j
Odc_oﬁepggﬁ%fﬁa%%ptdidsee)aégggégﬁd‘glﬁ%pééﬁittpg?nég?of'[ 13] a cell
diff enentiatt ofesandbed et Bbl ishevieegubatein Jge cell is
conpri si an_.ant i body ' i i Qi
R T e e s Tt e o
ﬁ&ttd@%l&nlme;amiébki&qubnne stbvh [PprSEtee® $1E Rda
éggﬂﬁéaﬁgggffégg ﬁﬁgﬁéig{tgé %ééég lfé%?&goéeleéﬁgg f&@ﬁ the

OVE, erein the cell is 25

Cell]%ptc%?lszi%@ﬂh?hﬁf gmla_;lam mohsbetismy dfipsKkehetaitolisscpad
s, fat cells, islet cells, bone cells, cartil age
REMI S AP LABBAL Teyt es, and wherein the metabol i sm igs

Ffif“ﬂﬁ%jabéﬁﬁ1&@§b£ﬂbﬁd3iﬁom$0$tabqy&ﬁ whdghris for diagnosis
et abol i sm

o6 T 15] e HgSRESRSEiEea R TLa hgavsD sareh ted °f
b9ks DI £V IIbABLL | egiyiRedobLicose Moy e dinseas es
drb%g@qgglqrﬁﬁéﬁr:g&%é%ﬂ;ﬁgig%gf%%g%%égiéa%%%Ey¥artilage
BAEHICIR pgbarihaeriensior, et ot

ggan ali ¢l @rq{fifafﬁaﬁiaamfb @ﬁgggﬁ%gﬁlﬁégﬁ%{%gt&
B e B B B A o E ot encodes a proLeifs
canpubstant idid vs &he %@m%Lﬂﬂﬁﬁ§hPFéEI§e§¥§5§528 agﬁéﬂ%ﬁaﬁb
P Ro SI G Aoy By Ay aseauansar by SR
thereof or a salt thereof,

[14] the agent described in [13] 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,

[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,

[16] a cell differentiation and/or metabolism regulator

5



[17] the agent described in [16] above, wherein the
cell is selected fromthe group consisting of skeleta
nmuscle cells, fat cells, islet cells, bone cells,
cartilage cells and hepatocytes, and wherein the

c B?PQH 'Qb rﬁx(ﬁ@&@cgggd feprliBend 0a WP seopehsei ng of
sugar a [ 1pid nmetabolismand protein

cospagotitany te18] nphbebyaftiddEseki %%%OC}%? P18F°5BLVe,
cgﬁggysiéggﬁf %%ﬁ%e?E'Q@$§&ﬁﬁﬁE§m§ Ohe lsfife @GO a01d

eases ected fromthe roug conS|st|n% )
s@kxesntg aglitire e noi ApE rI|AUGRGE08ROUS R Ranbeli0: 2 oF @

erio cI i's, hypertension, netabolic
d &iéfca %3@ d| seases and hyperlipem a, a

[&Gr]eehen@gema:t fiees cfrdbed swb@t@n@éotfﬁatw%%?ﬁlﬁi t@ecéﬂl is
di ffgrg %' a 't%n %r}:%/ Qﬁéﬂﬁlr{gs@fr eQul O Ynaeh kOBells,

st ng“ap o el n conprising the sane or 20
ﬁtbs:teamts» aié}yert ft@JSamebam neeldsi,d casglibaEe rdithénd

am no aC| d se ho 2 r¢+@h the
RraRteaE L eher®d i ereofhg&nl\@S %%%géﬁg?ho
10 &Qﬁ@’lcbﬁdlsﬂlrﬁd.gjf &lmq\ae mah@w@lwntrhélpﬁétléﬂﬁb‘)llsm and
conpri sin same or substantially the sane am no
@l%%gaﬁ% @as the amino acid sequence shown by

Fﬁ@ ltReNQyEnerad dteriprcd ial b@]otambsret,h@he@h b? fde salt
her eof |s prOV|ded in._the forn1 I h
RFSERRESTY hES3 HpRR T ["2*111]l PR MRED AR bplbstea 1)
ﬁp@}@?,ccﬂé&ghgﬁcﬁ COfSHeIing , usim}geweqor dimpeATrednpFieissy a

u

cl'eic acid that encodes the 50 sal ially
15 t%bﬁ@ﬁﬂﬁ?raﬁFHSré%?%ﬂ%ﬁﬁﬁignc ggr?%e an1ngégg?$fqg

S Ry e L Doy g
mai et IFEePingi RETRPR Cmd SPPS AT |e§§%]ﬁgtssacr$§ !

ushe ﬁ%nétfé&oaﬁbmom@mrhmwen&eoshom
g%gﬁbéfdl%l{%%g or 2035 partia e th reg& or a

| .pe
samprishm@ofsmg a[ PPPteHe ‘Wé‘ipﬁég ’g‘és% § & n [ 19]

20 %g?g ¥!§¥§z'%h%h§aﬁ§|émiﬁbfaalaCbeduémcﬁnadwahgrempno acid

skel etal nuscle cells
@ek;hsncda)osmmmeIHYS SE@afF Pi FQide °CeP Ea’éﬁhaa%e%e t&?""t "égg%“ o
%P%SE@e glp e met abolismis sel ected fron1the 5
nsi's |ng of sugar netabollsn1 i pi d .metabho
ard | pebe enet et atesicrdhed 1 2619 )t RROWSL h%‘ge%ee]s%?tu Erg{gm
above,, wher h a8 vPOREESSRS no acid
WB%H&F&E%I C}}% a‘:?t{e otr guﬁél@éjiﬁ%q yp amino

herapeutic activity on 1 or
25 dicapases selﬂmwmnp@ﬁeswecﬁﬁgﬁt?)ﬁg?%? ID NO:2 or

obhesi t abet.es d I l&ohﬁéﬂ@@ﬁ vided in
Mt PP %géf‘ r%%?tld%fgg?%égs%nﬁ@ne%t%abol iC He pro

bane/feakt bk agecell ks eases panduesHeitia Féira,
[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 1D NO:2 or a partial
polynucleotide thereof, or 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

35 partial peptide thereof or a salt thereof,
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[24] a screening nmethod for a substance that alters
the bindability of (i) a protein conprising the sane
or 15 substantially the same am no aci d sequence as
the am no acid sequence shown by SEQ ID NO 2 or a

ant ‘tﬁle ﬁ@ﬂﬁdcﬂ%&&@ﬁ‘:&%@ﬁ o pgalabotBer@edre@ndnel cp1l is

musclin or a partial peptide thereof or a salt

se@cEsf, TEompisiRguRsFAES boting off skpletrl rPéJtSﬁ&& cells,
f.‘éaé%fe'lﬁgd ié‘le[t?”del%ovsonéé\h%leléﬂ thet Prag@ide12@ and

onpri si ng the sanme or substantlally t he same am _no

hfmactos*«eféaénc@cbé\'h%@lgnich% BRiaP I dglieht eSSHSHEDF TeEG e
dRAOLn0E LIV RAC WBlarPRBLLSE 16T 20b1 @TndibcRakh and

' I'S provi i'n the formof a cell that
gmm;@e@eth}eo@a?rm [26] the method described in

{) ] t%lgo}ﬁgth%e&eeg&i%lé@aﬁpuﬁ@]k%b%@e' Nyw&&Hd £ Qhe sukg;’i:ance

cogen syn esis in cells is used as an |ndex
pmmhogrmﬂacﬁe@/.thepramuianb\a@tlméye% } R more

ﬁiﬁéﬁﬁ%@cgefé£% O%F%%edpggﬁﬁQ£5d§¥ékgﬂga@§/6ge81ty,

i SMTegula act hé net hod
diﬁaﬁﬁ‘tlelsgd;.mpaiﬁéc} ga]hmo@e Mbezeancet,h@réérw‘@@l@msmr
sel ect e romt gru of scl e
1&%@?% nPé“Pn(:erfl(f%aeb 1% O%(Q‘?%%jbﬂ%e dlﬁgggg%:gér??rage
ﬁ@é:ﬁlz@@dd flhepat (ﬁcyt es, and wherein the netabolismis
sel ecte romthe gro cons f a
h%% ]akfolsic§ﬁlenw%|1&et%§%%o i smg%%{%lrc%t glﬁﬁgn%tl% 0 |tshr(ra]
Bea a5 1i29) thelmeé hatbtedaccobedi sind 2R aboyeor
wher ei n th ﬁstance osse

ﬁF%ﬁﬂﬁﬂgiﬁ; %r%ﬁﬂﬁn? nﬁc? bﬁt qyeqceo?sn%h% amino acid

dLseases s%@bﬁCb?dSthOID tNoe 2gpoup p:a)r‘tSJaé.t prgtbfie thereof or
obeS| ty, diabetes, | ppai redlgl ucose t.al

ar§%¥ﬁcﬁﬁﬂH§P53|§n h r TSS ¥ﬁﬁzﬁ?ﬁtg%§nggptlde thereof

PQEQ&%[% 't'h{%%?@% ﬁ@@lﬁ;eﬁlsm@ Esh%gga;dﬂrpem a, and the

I ke ect o e nt i .

NRPRE themcratdnd d85ar i %33% ADRET 1 PGy lﬁs?ﬁgsﬁpﬁ%m

@BH?FP&A% Rhel bahs @QS%ﬂﬁﬁn&Qasmyeﬁmeeaamiﬁo acid
maceu

i cal candi date conpound that is e
tSIaeuﬁl’!@?)iﬁﬁ dies PR Bat ReH U&Pgsaé%%w%é%)’o?%?t Eé t%q’r
3RROLRL id) eRoRhcgethetédd erenhibashon rersugattl ppodided in
protern nmetabolismin skeletal nuscles and the Iike.

Bast fhbueof o c€adr fhaf BYRUITE FRGeRTTON

[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 metabolism, and

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

7
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/'5 [0010] The musclin receptor protein used in the
present invention is a protein conprising the sanme or
substantially the same am no acid sequence as the
awino aci d sequence shown by SEQ ID NO 2. The protein

f £ Qlpddta 2BcbR i It iicopenside
SoRRiEs gl pi it naeeRL LS Dot P

is a protein |dent|cm
dmeahesreequntcﬁd NPRS, tKAth:l?Pqps CP@EEF?%‘H Wi eb6PYEYd i n

4i§§§%|ear {EéiréEhgpﬁégés s £ SN RINRENdgF e k8 JTESGEL B,

£8f protein resent invention i s sonetimes
Hﬁ:‘e&ﬂteadmm agetakerR3t, bQ@G(WPPaMPRQlW% a29pr ot ei n

t.ed and |f|e omcells [for exanple, |iver
H%ﬂ%f lp?Bf%hoc({ ge%ée cells, glial cells, p cells
A fepANGFease InnunUn@nrOMIcells nmesangi al ceIIs,

Langer hans' cells, epidermc ceIIs, epithelial cells,
t 30 cells, endothelial cells, snnoth nuscl e .
cel | s pebhbsebipmt Surnfithrosyaesa W}‘?Péso JH S50y e8Y using

WAL BRPPLF ool 40 RSP AT 1% ReotFonht 15,

neut r op
§E§¥Mgﬂéu%ac@98téwuﬂudﬁe compoayd eglat n@ggﬁﬁ@g@kxg(*§ the

synovi al cells, chandr tes o I
pEeRIBHI 3 £ LT B PR i éﬁ Seé’ %g‘n = ﬁ
Lphersdiitdias oeetd sl dzrff@@enes@mm rq:g: pueen{émlcte/m@tem
stemcells, cancer cells, or from any
aﬁ esentqﬁ?

mﬁt@i&@]sl%épes{‘ﬁ%%%a]c é‘quézlé;rF’e or exanpl e,

91; Nod¥ &3 esgwﬁxsg (dutg theolihaetioron bul b, amygdal oi d
ucl eus, basal ganglia, hippocanpus, 5 thal anus,
mypbvhalanus cerebral cortex, nedulla oblongata

erebe+génqgsdgghn@gcgﬁgdk ﬁfbmemhy5$ed ist dimechresent
pancr eas, dney, liver, gonad, £Q¥r0|q§cggghbgkggggglly
Homenhien oig aa@ﬂ@ﬁ&F“g?%ﬁﬂf1§§?gn

% 2t r%’.ﬂn zfrﬁrLo”%'uQr gafsed & G&s thar gmmmta&sitd sequsned | shown
tes

| ood vessels, heart t.h e
WW@dI‘W@ﬂ gl &hel, pwﬁlﬁhéﬁa%%%athgrf&é’?g?&g 3 the
a}t | SyePYRY ep | RCORLA, £AHEIMSANRONBNE | olm?t)s aadi pose
SUES ? rown adi pose tissue mhh %] RS rtedly
tpz:ibitlé:e)x i géaet ‘ozl nw;#,bﬁege%ﬁﬂ;t%é‘%?ke]“ B> et s
eré.%)égn‘?{l %ﬁ%%an%ce’THege%oréﬁblbéﬁ@msﬂeep the musclin

orses, cats, dogs, nonk times
QfédayinzepratmhniuiIﬂhhepréﬁ%P¥iﬂ?anﬁéonTh% %h@ﬁ(% inomay

sg be & chen1 jw synt hesi zed protein or a protein
éﬁlCSPI@ synt hesi zed using a cell-free

t fgowsljati on system or a reconbi nant protein produced

froma tr nsfornant HQ&% 805§61£Ek51d&@pb@kgfféd(trom cells
havi ng \ERe Baget®

[for example, liver cells, splenocytes, nerve cells, glial
cells, P cells of pancreas, pone marrow cells, mesangial cells,
Langerhans’ cells, epidermic cells, epithelial cells, goblet
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, eosinophils, monocytes),
megakaryocytes, synovial cells, chondrocytes, bone cells,

osteoblasts, ostecoclasts, mammary gland cells, interstitial

8



20 sequence encodi ng the above-descri bed am no acid
sequence. [0012] As substantially the sane
am no acid sequence as the am no acid sequence shown
by SEQ ID NO 2, an am no aci d sequence having a

TR 0¥ Qénaebsgo bplRd Bl apLs: REGiSr abls 2512000899

fore ut 90% or nore, and
q@afltsl,cahar tye pkﬁeér,abtyfa@mmnig%Weﬁo‘f@ret heme cells

S N d
T Bk o hE T G AR DR DEgsart Lo 195 o X he

@laimtamgi ) aammﬂeri@laicm@cﬁegsdub@,sqlo ggolia, hippocampus,
5 \'g]v rlap At Haﬁéﬁg oam%%l d_Lesi fdues d i khenofti mRlopi8ngata,

WO “Am’no_acl d sequences are alignéd
disidh@1a uil| hepiridlc c@lrglor hmmkhrmxm istonaeh r QIAGERES /

technical field rabl h
HAY qABeEars U e PEA0h $1Es Hagtsr ! horfe SHeon,

Mcggaﬁar §lien oplwnqal gabtgmnretrﬁs)tlnaA giganaar(eafi-no

aci d" nmeans an a aC|d aV| 5

oA dereRtiar ey drees RN LS R TR B ey peagt
10 Chpssd fls%d_eéﬁﬂeéuﬁrﬁk&uﬁm:ﬁgr gmmd,sumlaseaubrmq@,

am no aci ds (Phe, r)
prostatsou tepreés, \/é‘fa)lpy'p ﬁFéﬁﬁ?ho acﬁué’é %8 i qfts’
%%5;5(98@@1@%11@@' ds. éhyzaroh&lhgadlrbsée thicistiec whib® stinpse
, _ami no acids havin D
ﬂ'h$§ue>anc$k@|¥ieﬁéla16‘?%%l%\ﬁ“ﬁg sjr'rJa]f S|fgé'¥rgﬁé?% @e
Qrﬂp BT huffihs, Milde, GaRde raBBL toneshecubstitet |q&tﬂdye,

a'simlar amno acid is ex ected to Qd
15 bhaﬁg@, |¢ﬁttshed9l§§no‘t“?/fﬁ%eyo‘3ff E?ﬂzﬁ‘ apd Q%onggg%g?a frp the

gn]igo a6G]d p3ubstA Lty Qo BRe&| Ehemiednpl egnfedized protein
onservative amno dcid substitution are knovvn%i neihe

bel evaneteiot iiochpni ¢l by SBHESLFPRSFIIY Fart
g:rg%(seg%giorg hs%/sf %“er 8l us erd se®inkak pi(@ttﬁhlre prBdWl:ed efrom a

r'ence 1306- 1310 (1990)
s:equenﬁoemmmlrwgyphéaéiw caiuse ed sl ea%@rpéad’ Gg‘?nﬁase
the hompl g t A g0yd i BRuNGBI nBLASE sequence.

0 EREPFBHE © n%cler #Igg %]l&g‘t]echnol c:)Lgy | nfor mati on Basic
L@oalzjAl i gnnent Search Tool) under the follow ng

condi ti onESjgéﬁ%eﬁfﬁ?&yEﬁQ s&ﬁ’ep a%lln‘éwﬁgld sequence as the

mat i x=BL ering- Al'gorithns to 4
detieioraredt Sequams @@ywofbjans}‘ggn%N ¢Pd SRiEie act

ncl ude, for,20 e | o | pretheabl
g‘-legﬁfﬁnFﬁ a&’&?u% %lg%rﬁ% n%(?le;?b E?]o%@pem?) ably

25 PAossht Fok. oUSﬁoreQO mB87BrE8aTa gDt ARS AR TINEPE

I ncor por. BLA X ro d
(W%%&lfaﬁ@)pf%# E%# '?Fu@ Gt ucl§:eglr% Ag(:sgtg@el?easmmo ned

2513382 340@n (3PEHQ JLD Nhezal gor iuskeh Hesekhedromglogy”

Ne d| 25 et 444 iR Qi
[m:@sglntg’gr PFHSr??gl‘?Ihcér)pg{?aF 'Q‘Jm a%%Gi i %%gr%hr&m]r%n% o

t hes e s ebt wat eo%ﬁl@gﬂ]ng tainenal @@rd tiomideseribethq pptinal

ers and MIler, CABIOS 11-17 8
30 g/ggmmem e RCOY BArHEE Aot ARG prograny s usind @

%(%ﬁéﬁh% Q) govhtiGh krfowpalin @hethel@@msequm@al field
nment 30 softvvare package h or

déswf%@hm pagr 369 1) %PS% %P\fg‘iga glﬁ%ag]a n e

USAr »8Ricead 4424488 (d98HtH Tdfe takgeedqidrmess for the optimal

i ncorporated in the FASTA pro ram,lnthe tyare
patkagedntand {hesimidar RPN 9 ar{neaa}ns agcé&:lgrgcg @£ having

35 similar physiochemical properties; as examples, amino acids
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preferably. 35More preferably, substantially the sane
amno acid sequence as the amno acid sequgnce shown
by SEQID NG 2 is an amno acid sequence having an
|d$2t|ty of ag})ut SO% or nore, preferably about 70% or
. e r.abl b 09 r ' i

8 RN P LD O HOT frartitdc aping acics
(aa?ﬂetr)o_t[‘ap; drgequeddehshbanmincSEOiRp N2, Jeou1dfeTnéal)

otein.conprisin ub ti : ape; & acj
F&&&ﬁeﬁ@énﬁgg?iﬁgs a(%l?l’b %%1?8, s%qél})é:n%gggﬁoigv\%%n (% ol %ﬁg'
}{‘iﬁﬁ)Z b&imef?ﬁjahi )kz)egciﬁer (ekanAsp) raapioe e@‘h’lc{%ﬁﬁf’ﬁ%n@

e same or su ant i V.. ts ] ] [ i
NYEF &8 ]4P ¢ Eﬁee of ?&‘5 ?fé n?JI’% naenlidl f}lg)m_%%gg 3%%@3 %e %glg 1 side
&hawn (oy ySEQ.4 D N@,2 ThapdMétavi ngrs besantiendds t he

sane quality of activity.as_a protein.c i.S
SO laf R ety Y BRI
%ru%gl(%é)llﬁ]gf Agilteg@m{ﬂ aheobhsnbsypmtdfalprptefe Sate /

) ivity,, ligand, (i.€e..,, musclind: bi.ndi
i Vs, A0 (b ACE b HETTVI {JoahE T he T IRe® OF
S8 RILI gRese adiubstuastiahtyort kees amewnuid itthe: relevant
means th_at the activitie f the protei Ng.2Le 2Q
SR ARl VEPYS( 910, ISSAIERSI b1 T pF oot Of The
g?g%f@&ﬁeoq'seal, | ¥3r eguimpakensotbe esclalot heriente, £47:

erable, therefore, that activities such as
13¢anBI di®R§) dctivity and signal transnission

acti vigy: Re 84l ¥ahetcd hordlbgot here e cgn, baboritcud.aged
to'about 2 tinmes), but quantitative fa (S Eg,{a :
LN e themo 1OBYt FiR ke et oP; efeer St NEToprlet) B tona
weight s of diheBrAbE Sy TARbrRetdohf®ifind Lodal Alignment
measur enent of an activity such as |igand-bin

Betbub Jodk) singa) Lo SHERGSRENCAREHATY CARDRELCY=L07
ﬁgéf o Med. ,S%Qr@xﬂﬁiéﬁ%ﬁémommsr:m@#o#mr. eXBgqt Echrs to

surenen an 30 activity such as |i - bi. ndi
al@ltlfe‘ﬂnilye drhesir@n@ﬂogyaﬁénﬁ%ﬁ%&éﬁoaé?iléi?l a”deﬁér’*gw@e' for
perfornme sin . .
Fﬁ@mﬁiﬁsﬂ?ghéﬁ% 3 et hod. knaw) Rek segof Dfhrexiespkébed in

ot pamati ot il Rl T SO
390N 88 JERRRd 1 Bel QWb rJBHRRAS i £ifle WHIAIST and XBLAST
programs (version 2.0) (Altschul et al., Nucleic Acids Res.,
25: 3389-3402 (1997))1, the algérithm described in Needleman
et al., J. Mol. Biol., 48: 444-453 (1970) [the algorithm is
incorporated in the GAP program in the GCG software packagel,
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
software package], the algorithm described in Pearson et al.,
Proc. Natl. Acad. Sci. USA, 85: 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.
More preferably, substantially the same amino acid
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35 uptake in cells/glycogen synthesis/degradation in
cells, sugar release fromcells, fat uptake in cells,

fat release fromcells, fat degradation in cells, fat
synthesis in cells, proteinous/non-proteinous hornone

REALL O r Ol Atii-QN o <RGOS EMNNS/ BABWR! 9§ AMIPUS NO:2 is an
oLnone action regul ation, appetite 5 regul ation,

amdtnor agtdi $$aYenasyegt penan clhfﬁﬁﬁé@i AL bR W 0GhPr more,

p?%ﬁ%gggl%naﬁa% hayd deshbidi dgoridn p@EQ%?abW%cﬁltC@b% or

ifterentiation/proliferation, osteobl ast
ntizfef, e podt patt bn iRl bepderanlorbons PPReoBd ot i hdekRe

A% B81a sbditicd QMIBL smo 1 wBxamPles of the PR3

€ prese I nvention so include proteins
poy®li sing (1) an amno acid sequence having one or

two or, nore am.no i (pr u i :
nor e EPSfB%%g?ﬁﬁzﬁéﬁﬁfl%lﬁg %ﬁéﬁéﬁﬂfig?ﬁglEg%rishénglno.ac1d
gsgfercabhy the savieralacitl seq@dnearishowacPisFEQeiRMNOd2 18
fromt am.ng aci d .seque . SEQ |
Qﬁ?égﬁéﬁiyacFars%ﬁ%@%%%q%aggﬁaggﬁgﬂg?%gigg%rE%%&%%ghﬁﬁg
Qb fsrtneef er ahé ysaimo unibot acldyequeneepref Brabl y

about 1 to 5Q, and still nor e b u .
B0ttt 80P, i1 U PGS U REY 08 b ana
@&{r%sg Agdeedntoat he @ mamacidaseguerfc@cshviky b3s SEQrotein
ID NO 2, (3) an ami no acid sequenge havi n i
SRr S G ABTER T LrEraR s UG P a70 e oF
prefenably about 1 to 10, and still nore preferably

several (1 to 5 amno acids) inserted in the am no
&0PHikequence shown by SEQ ID NO 2, (4) 25 an amino

aci d SEAUEREA cRaYENGuSNEYiallly Ohe nuxme gueddtrcosactivity,
(preferably about 1 to 50, nore, preferabl b

L0928 iot9 11| TEFELP} P HIHA0, “CEVETH (511%8%5?9%%;’?1%&“”
QEEgﬁt?%ﬁ it dt €6 Wi Ein B elenaibned aci'dsbehahhinld wbe

aci d sequence shown by

SEQ I D NQ, 2, or an ]

seind gealidiite TeaRpr FBRhgEO agt&é{ﬁ’d?ﬁ%t?%ﬁgﬁehé’ﬁfgg]??g%na ©
t L kes en AMida caaing seqpieneededogically)
|qrt'}§é#é§lv%131 e(teéghérpgg%sti({%t ed g descri t%%d albovege, that
e ipadent drp sfacbhethaser thtors ElE?éﬁ”F Sor THELEIOrey
subst i ion. i oty ;syhij digd @tiattprandsilgpag as
£ 15’%%?%% e tlilgéggﬁgh} eltag: ned. 3531 O%éf# about
FhrenhRR8s bén taat igridyehe cAVERLGE 8 BRER HBY End:-
uman NP rotei n (GepBank,4608$%198 RUSLErs MNeh as the
3bgg§§)?g§hfé% égﬁ?ﬁeggﬁiﬁ% aci d éequence ;;Dwﬁgﬁﬁg'th
SERehD NO Phese acthiontieguand HeredPLEAUARDL TS | =he

for _exanple,, rat,.4muse and bovine 5 honol ogues

&Eﬁﬁﬁ?gﬁe a%xb%bﬁﬂggg under accession nunbers NP
0370002 NPaS3PFtehtamd MR FF656LY respefi VPP IHIRHGY
an G BY 91 BP0l Rk - 8DON s 1 @Qﬁuﬁe%@ﬁfo&ﬁ\ed
HHH§H1N§R§¥ 7e %%gﬁﬁﬁk §%Sangﬁt%e Iikg). [ 001

using a method known per se; for example, a meastrement of an
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 to methods used in the screening methods for

agonists and antagonists described below, methods with sugar

uptake in cells/glycogen synthesis/degradation in cells, sugar
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10l n the present specification, proteins and peptides
are denoted with the N-term nus (am no term nus)
described as the left end and the C-term nus (carboxyl
term nus) as the right end, in accordance with the
290000 PRy Uerdescrhbi g peptindes: 1 dherdNPR1ebskherom
present Invention, including a protein 15 caonprising
dqelésanfab drdnpdsEdeEnee SHovin BytSEDTRPNG 12 c&i@s

; OMibrle GOELt 18n Casuaytiahe
F%§%§6$§¥Sg%xgﬁﬁggggﬁ%%igg) or an ester (-Cf%%%

)

_ at the_,
pCoteinbnssnetharesieinous horgene,S641ARr BFFILFRIOR 1 RRPSTITE
ester.is e i £ s @13k, OERY fif body weight,
r@%&%F%gnhéﬁéngiﬁﬁqg?%%% propyl, Zoﬂ?%%pr Qpyl y
ahangleyl iansacdienidesy 1EB18s cie IR3&Ry | MEPetH e ilor

! e, .cycl opentyl clohex¥l aadsthe like; C6.-12
‘§¢3¥E§PBﬁ%gfo?ﬁﬁﬂg¥gﬁ6%g?£€hgﬁ?I, a-ﬁaphthyl and the
di feerepheayiorlpr ldlfleyb t oo ups | tHeo 1kRanp| &1 IKiery| and the
gienethyl and the like; C7-14 aral kyl groups such as

-apht hyl - C1_2-al kyl groups such as a- 25
reqagihyl met hyl ; pival oyl oxynmet hYl groups; and the

l'ike. When .t he NPR3 .0 enl vERVESH 103

has aE@QP86§§Iogggﬁ%%FgﬁRggrégé §¥%§§a?.g DOSI tion ,
ohdialad pastthes Gompmising, (Lheawanbiowy kcglospdrFhdaving
am dated or esterified, and_s Qi Al 100,
P%%IQRN&YOiﬁrtW%r%r%W%ﬂqw%&Fgﬁhggﬁﬁégégﬁiyg%b?ﬁgention.
ASr&XxMaH0900) sbsuest afo BSedana $till cwse, pragerably

above-descri bed esters at, th -t ermi n ,
LIRS S0 5 A a0 VR Al e
Ef@é{@%ﬁé&@%o@ggt@dgﬁ Nchase (ﬁheﬁei amitrive a@inee GRS

of ‘the amino acid residue at the, N-ter

broiRE I ATt hVE BF RO I Gr BpO35 (T ar aranpr Bt £

géofi ,ﬁ&yé ;Q:re(f'éﬁigb§90%bcl§iﬁc @116) abfaamlelsv\%giﬂdup@rtggphef@gably
ornmyl group and ace roup),; se r ei ,

B R

t%r QquUr e Ren £ eavagens nolid/ @equenpyr sighut anyi aedd NO:2,

ose erein a substituent (for exanple, - - SH
aRi nengamup A E2ERENEF dRY, qghgapeggrEﬁﬁLé%;morg amino

uanidipo. aroup Angblie1l tkeboprndhe miaferabaynanbutart to 10,
0 Idinthe nolecule is protected wth an  ds

apir epitLateory eederaglyr st {For LeXanpl P A5

roup uch -0, AL KagOoyd nHRUPShowa hb@asSE@MIy NO: 2,  (4)
gfgﬁﬁ%gﬁdl%ceeiﬁ&aggu%, and The 1ike), con'%?ated cids
pirokeiine sath ssyusae HRELRGIIRY OfotéijBBpJF BifEne @
having sugar_chai ns (Rodpd Hher §1,araa81yhgobitke. to 10, and
[65T§%rig%%r??gﬁlgé§?igg'&? NP%% (hereigaften
Saiani mesesprpfarakdhbseveaskd(h<o the aparei aF1Hpt i de
of the present..nventiagn: ' e @NynRephi 86 L@ @guence
tﬂﬁ”ﬁﬂ&@%g egﬁ??ﬁggﬂ%agﬁﬁang%ﬁno]’ , .
shown by SEQ ID NO:2, or (5) an amino acid sequence comprising

a combination thereof, and the like.

When an amino acid segquence 1s inserted, deleted or
substituted as described above, the position of the insertion,
deletion or substitution is not subject to limitation, as long
as the protein activities are retained.

[o0l1l6]
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15

20

/'5 acid sequence of NPR3, and having substantially the
sane quality of activity to that of NPR3. As used
herein, "substantially the sane quality of activity"

has the sanme neani ng as descri bed above. A neasurenent

of "s tf?ﬁﬂ | h %é??c quRleht YoRf i Gddetich b1 gathdehuman
per f o?ﬁ% [ né ?ﬁfle¥2%n§r§ rmnnere asoNPJRS.(§ Speci fi cal ll‘Y'
NPRANpkesei tGrmBpakt pate P AemBETE HEP it ), which has
invention, ingl i SRar thako a3 R achémologue
@gqagﬁré% ?%lr{h%%%ggﬁgr?@wg%fr egi on involved in the |
thiengoiginf amusdeln measad [ fgamkaapdea Fabi dPYUstaPRdegovine
in the signal. 25 transd j o3t 8d-bYs e numbers
q%é?ﬁ&??oﬁ?g}fsﬁcetrﬁg S?n’ ﬁ%ﬁg%%gguencg shown nby SEQ
ND0oN@020, NP 0327Hde apdr NP al 7@, despectheepr dd@ying an

invention_is preferably a p i Lngzat a0NPR3,
Hentde, Obr %l?cg\ftakﬁ%f’lﬁﬁoglf grr(g%eofjreaa% Wﬁo?% 'prﬁe(fﬁgfjgngl y
200 iRRI ) aghdicctacildke) 30 [0019] On the other hand,
ﬁeEti des conprising a partial am no acid sequence of

'] but not having substantially the same quality of

acti vity tas PpPRSentd Gpeerdipheiomnerodeing anparartdides are
am no aci d _sequence cqnprising a.reqi. An '
derot3ml Milkdi RS obf"%e%g@ﬁ ?ﬁ?‘“g’d‘% tﬁi@“@‘%ﬁ%ﬁ‘%%ﬁﬁf d agf che
%ggg Uhd Byl vBE thredtigusi gnatbsxyinsduotnos) neditbdtedight

y the interaction, in the amno aci : .
byCEED IASNERBRCR Tt RETIEY &% Sof LT Hppa e
gﬁ‘étﬁ}?’éB t@@ﬁptth@epn@%%ﬁe j@{v@mmbniblrmmﬂtfddilrm'g. 2Howevern N

ecause these peptides, are capa 0 oGkin n
Somp ahsidur tthen 2BeRe iFiA £ Cﬁyg%?"ﬁ"diboﬁ/g%%g ?}B?gfgi n,'_may
BQ% g cPPaU%QEHbéWF%kOJZd%:]e (ilbgoat , ta arethost liteheaétf»’@ﬁw‘)r an
I'S$'to be suppressed. so, the partial.pept .
afnitibe (fE@ERNE OF ARRIASTEH 1a5OPR) r%‘i/g%&n?/ bpPniREP b%%%eof
group {- QOO car bexyl atre €s000-)s aerpiidéed by Ci-e
(C(J\I}—é? or é‘ﬁéggtﬂéf)@(-coom zt t he Cﬁ-)ter m'”nusé 1
whayofrovss used kerepte: RS methylest Y i's TeXERBliti ed
hy the sane e | aspd hose ;nent,i epetbatityl wesppet for
tlgoﬂﬁﬂgyj?lV%en e gggt?%% pept i dgaofﬂth , rges(?nt . roups
igxepl EpnchesoerdalbogyFlgrexipt PR GPecg%E%Xy sizefrut 9 '
a position other than - Lerdy t hre casthaxyl-C,» alkyl
gﬁf%uﬁxﬁﬂygﬁ'e ‘?I}Fﬁrﬁét’eg %Eﬁ%ﬁm}éﬁa‘ﬂd&%ﬁeand sﬁc part i al

Hpdes Far ecmdrgd o, nbeoded, | Phanethyar BRI Theptied &

the present invention. In _this €£ase,. e 4 Such _
e BEEVBY THE Sang BAARTLE GE Chots. Tent aned

i 4 1 ; EE@ ry%%.
25 Widghurgspeehyl p pihelesiloryRotayl (ROUBSE eRRT ntRS

30

35

rﬁLgﬂf&gﬁkethérﬁ¥é§“J§ %hepsgéééﬁ¥‘yhdéﬁ%iﬁﬁeﬁﬁﬁta carboxyl
group (o£ 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
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
includes those wherein the amino group of the amino acid

residue at the N-terminus is protected with a protecting group

(for example, Ci-¢ acyl groups such as Ci-¢ alkanoyl groups such
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| i ke the above-described NPR3, also includes those
wherein the am no group of the am no acid residue at
the NNterminus is protected with a protecting group,
those wherein the glutam ne 25 residue at the

Jg'%%EH}PU rdi RHegbEt g naligd;; these whefdinntae glutamyl
substituent on the side chain of an amno acid in.the
groiupc atethe Yricradned, whichafradp BFOBF?%‘%Cengﬁ@Pé‘CFilﬁﬁvage

19{ Q4Ro, CORI A%RERLEE8S; Sufscawnvhain & euballhiedent (for
gl ycopépti des havi ng sugar chains bound theret,o,

exteoileke-OB0 fHD2BRIAS GRRURAl ISR ZRPRIITI R m&gﬁgm@'
ﬁz%%“d%ot g% fandP¥Si 0k Rgj CaHl lohereeapt @l m 93 ks Whifo
cids or bases can be mentioned, with preference given
ag?.ophlynsmbb?rgmb@#lyﬁ decppebetieehaidhagaurpPeiate
es o i u | : . .
SRR Rarbatlin 2% Raheh G5 sas il Syaeeacol
#0ichoyhy drobponsuctaeisd fosuy} Wiairaend) 3c8hyt Jifupn and the

or.gani ¢ _aci ds ar I ceti Ci i£ acid,

Eb o oRPESHETHE S e e R R aEe (SOLIE,
@Dychpricastasi bawnigl sugatr Fbades doursl itherete, aalthe tike.
acl d, benzoic acid, 5 nethanesul fonic acid,

B &nesul fonic acid), and the |ike. [0022] NPR3 or a

sal t ltm@age@&a_mgp%mbw edubes3f (emaisiseor senakies GRmply
manmal s descri ped above a 0 f j ; f on’
PR TEY TRk el T ied PRREEQT e, P RBRE Lryention”)
A& tpd Chdyh%?@ﬁdéalﬁb\kﬁmgomﬁaabdv@ydmm@@di pangial amino

tissue or cells of manmal_, . | I |
by R owBioucs EntrRIugal O BNt T Ogg Lhe e T
ggﬁgggﬁggpgxﬁﬁymtght?pﬂeﬁ;kﬁ‘np$3ipMEaueeﬂhbetﬁﬂﬂ,
-containing fractian (i WY Ak
ewby bae: on FOR FERDAGd By BERGILy gradl Ght 1

&?g%%%%L§EHAé¥&r§B@dt£ﬁb¢é]<eh,mé@shﬁﬂﬂﬁnacbfngsuMQtantially

n to achromat ography, such. as_rever a
¢hEpﬂ§m©gm§ﬁﬁ¢y Péna@g%ﬁﬁﬁéeC%%%BﬁaP%ﬁr%ﬁﬁ%% qgrﬁﬁe same
ALhbaL! Yo ofermt ography, and the [ike. [0023] 20NPR3
Oor a partial peptide thereof or a sal

Shereiﬁaﬁ@%ﬁiﬁxmmmiﬁéém@%ﬁ%ﬁﬁi§Ppr?5ﬁ%$rg%%ggdgsOf the
S OERLE f R ee o aied perare e wole
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] v

On the other hand, peptides comprising a partial amino
acid sequence of NPR3, but not having substantially the same
guality of activity as NPR3, for example, one having a partial

amino acid sequence comprising a region involved in the

pbinding of a musclin, but not comprising a region involved in
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The net hod of peptide synthesis may, for exanple, b
. ) ) e
any 25 of solid phase synthesis and Iiquid pggse
synthesis. The desired protein can be produced by
condensing a partial peptide or am no acids that can

&%”%Hﬁh%{&et NRR3 ;S peqt&sa@dtd yhenbenii & aig ipay, t EANthe

en t product has a protectin ro
m%mcm@em@@owgom&sw i anthbrgieediniy Ao

é&‘“ﬂ%gﬂﬁﬁg&ahncaghg i:8vedrbyades hogse &ﬁ@ﬁ%n@e&nﬁémtlon”.

or ‘exanple, the net’hods described in (1) t
Meowr, beralbe Botkaes PRyt bfels MR corgbie of ph&mkagg signal

nt hesi s, |

leishis Q&,ef 1813cC : 9 3
% chroedet Lugbgp%bkhe%&g{%n ’:% WA%(%%:%&% %?l)ggséan
mevusemlkwmgea)e (sa;gmaébucam:z@rrﬁwneﬁcsrwn Fepta ye

Cosei - Kiso to Ji kken (Basics and experinents of
DB §iynt hesis), Maruzen Co. (1975) 5 (4) Haruaki
t(@qzmja and Shunpei Sakaki bara: Sei kagaku Ji kken Koza

(Bi ocheni cal Exer| n
(Chenitarey &P %lunﬁls}yef’vldga‘gpaéf}é; )rte(§5) Pieaiten nay
Yabé Nh et achnbd»;qalkudnompnd) R@@Iha,t%c(a;qbgwh@tpet@coo , an

Devel opnent. of Phar mace ut| 4
eSO by 1Y e Sk Otc%pdogg] t}"I%ec pf%n%% thersot
Apepéddajertchns Rbiaitted e(saarbes pexéninldd igddby sehatsage

=128 3, Ko et oo o, BUCCLelon i Sprgs men e
??EE?%I L%bgﬁﬁt%ogfztﬁélga?e:mt g:ntr?nmmmwataogaml group

T 9L D! SOLYSLEL b 2B CPIDL BREAGS L
EE?ESle(é¥Hﬂﬁ de) Bbtahnecdly othesaboviied, and such partial
peptides are also included in the partial peptide of the
present invention. 1In this case, the ester is exemplified by
the same examples as those mentioned with respect to the ester
at the C-terminus.

Furthermore, the partial peptide of the present invention,
1ike the above-described NPR3, also includes those wherein 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

15



described nethod is the free form the free formcan

be 20 converted into an appropriate salt by a known

nmet hod or a nethod based thereon; conversely, when the
protein (peptide) is obtained in the formof a salt,

A8 Sﬂ%&r&ﬁ¥bﬂ¥% cenver §ededmio athe) fré&ﬂHSJMHtarorganlc
anof het salt a known nethod or a method base

actidsed o zescqnmg] aPBtiy RHSS FOYRHC NERS s ﬁé&’fé’égnlc acid,
f&ﬂgEE@r¥c£d”"H§T§1%|5¥1§V5%dd¥¥dicr8§i@§ daftapriet etnd,

synt hesi s be used. As exanpl es of such resins,
ccnlmpoaemylmalesi @Clﬁyd%@(%ﬂrﬁetaﬁyﬁr reepspic acid,

5 4% ) ¥g6¥ S%Ed} ?@ﬁé§H¥¥JE£E E8SHY, Ad $Be like.
enzy enz
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oxy co o resin, 4-nethylbenzhydryl am ne
poe2izy, PAMresin, 4- hydrox3nnethy|nethylphenyl

aceta Y Y deuEEsi 1y 11
4- (2 ﬁkﬂgdlngi#§§§;hgﬁ§Fﬁ€d%%£¥E§?ky up eno;¢‘525|ﬁ o

1éhs(s21e,s4ofdmamhetmm$@mybe@n@?ﬂﬁﬂ @de?h??}*b‘?% yrpégm
%‘}ﬁ &I’égtghlaléeﬁcgvpn &, meat | cgb%%lf%bﬂgy?’ﬁ\]ﬁ%c%raar esiws,

aving a-am no groups and side- chain
frneidforah be oupspeprest byt bomegempdnepai hi st @ cells of a
cond nsed on.the .resin,i t SAGUGREEon,

GERPYiRE ’rrl}ﬁ ele'll Qeéff tgiﬁrl%% ~WhEBa then S gHEEon

n-(pe according to various
é@ﬁﬁkﬂiﬁg&hgcﬁndeﬁﬁpﬁnnmtanbthbd@lqhuﬁmﬁegetos@geq“pq;ﬁge the

@R} SEREBR CHE T BUY SRACERE yars S0 BT of bbt i g

rIOUS protectlng
HEAL A e abe TBN ells Shunilftiadebysdsrs ittlye graghent

i ntranol ecyl ar disul fid ond fo c n

pert BHHER iR a aﬂ?gﬁP i ufea 50 %Jgig% ?% g?gef%éﬁglon ke

€ﬁ§6ﬁ§¥bdya§hglguépegglﬁbdbr@e pnas&nah;dmaépeﬁﬂth()lon _
0026 For the above c 0

bRk et FTEATAESRETH - Vil POGS AR LI By o aagty et fhe
pEeLei n synthesis may be used, MAth preference gi ven

fo carbodiimdes. Useful carbodllnldes i ncl ude DCC,
MOPMR3Hi i sopropyl carbodiimde, N 15

et hyl @&Ri Iimpkbyk &M nQprieRy kheasbbdizl ri @elanuhwfe:f
or actlvatlon with Hggaﬁyrea?ents g eck
ahﬁnela@ftﬁi %ﬂm§ﬁgmﬁﬁt?ﬁ%?4 2B F o ThRChi tor
eXAmpLE) HOBY 1'3%123) rSRYcde saddedi o restd ycnmnt method of
sin, } e added to the resin after being

@E@Wﬁdas$ynﬁ@¥ﬁvated in the formof a symetric 20
aci d 39H¥d$éék%d %@Bbe§§£&g,s§ﬂth@§EBtmg§Iefor example, be any

of solid phase synthesis and liquid phase synthesis. The

j

desired protein can be produced by condensing a partial
peptide or amino 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)

(2) Schroeder and Luebke: The Peptide, Academic Press, New

16



- [0027] Sol vents used in the activation of

10

15

20

25

30 t BPRF %

protected am no acids or condensation with the resin
can be selected as appropriate from anong sol vents
known to be usable for protein 25 condensation
\Tr\lcgggt (19@gy For exanple, acid am des such as

Ndi meth | formam de, N, N-di rret%acetam de,

{\iiﬁetwuﬁyﬁ?’émﬂéﬁ)rﬁé? Hal: 0§EREI I FRFG-5EAT BT ts‘hg’ﬁkggn

{@é%yéseeﬁdcgkaéfﬂ@er%d o¢hbesef e synaheshs) 5 el easco.
uor oet hanol ; sul foxi des such as

di9Ethyl sul f oxi de; ami nes such as pyridine; 30 ethers

gyfrh§¥ﬁ§%ﬁog§gﬁg§qgm¥%Ehﬂ ¥gr§EkHK¥baraltSéiEﬁgéﬂﬂﬂJLa&en

cetonitril pr opi oni e; esters such as pet k¥1|
Ko atfd oghdméthy | Expetigeat) aibp e R R e

%Qfﬁ% ol vg@tg s%T[]fei}:t e v,1 kBsCcafopg used. Reaction

erarere i as appropriate fromthe range
KapvwammldleYaserhwledar Zokot 8YAKESLHINIKAGRABAEL b FE uel to

S nor, rral I e p riat e ot thesis,
S?ﬁ’] ORI Ab St ¥b§%&?§%ﬁ%§%§8$hg\r]§€t |l\?at ggfjgm noi‘}gt:l d
derbnatd \@dhottennormal Iy used in an excess of 1.5 to 4
tines, If a test using the ninhydrin reaction reveals
iLPQ2¢#}i ci ent condensation, the condensation can be
conpl emeaal drohyinepeat gt kbusondersad ¢alr BacPyHHLied and
wi t hout litting off t e S. heas
ééﬁé%ﬁ%‘%t TRG & JREVE n%%%ﬁ?’gnﬁaggg%tg%gr rllé{)%éatl ng
thempeas tdORheuneenod edf gnimidiasttien carpyenc exyragiepr.

with acetjc anhydride or acef d hy,
BOPEE LRt ARIUBP oL RETMIG BrBIRS Tor The FuaatSragny
Q%%%?§téi¥&zéﬂ¥ymldceﬁblmmmnhmethbeecéavui¢@eoﬂlkhecan be
starfing materials, splitting off the protecting
gie@[ﬁﬁ@ne%ct ivation of the functional groups involved

i n theyheRCIHOBrorRdnt hﬁeﬂ:ti@a)c&btbenscélkactté@ apove-

appropriate from among known_ groups_o s
Besryibsdopre hned &rsott&?t fhge g#cg %?‘Sr%féﬁe am no g? ggps

Aol 8hatkid rn%tp%&bgkﬁawcéam;eb& aBonot er(tharly o =
pent yl oxycar bonyl , i so

e onertosoow ol S g3 he forein (pepride)
adsar&aq'%taxéeéyfﬁfmyﬂor#@ft 5i §4 101 adeetylt @it ophyerted
ni tr ophenyl sul phenYl , otho
dirpﬂtertyxleplﬁgsphf-m HiToWnOtRRBCS&Hd thE FPRE™ TN b Sxy
glgotqpo %ﬁs@ﬁ gﬁ%@&{ ed by, for exanple, alkyl
Terification or exanple, esterification with a
| foez8], branched or cyclic al kyl such as nethyl,
ethyl, .propy L;hegy% Yan %@R@eé L3l s Pursinaeyctapentalal Ly
cycl ohexyl cyc eptyl, cyclooctyl, or 2-adanm gtyIA)S
aaaémbmtcesnﬁscmx @rqtiedn exRRpEEls ey PP use
est erifi catl b 1 fieeahi, OAydroxymethyl
EI21]0 benz? %]ééfrﬂ{%)l ?gltéll%ﬁﬁéﬁﬁ%hl or obenz%l o
eSéeim f |mtz*m@a;:ybem¢nydrreﬁmesﬁéﬁwm%tét&iloﬁ)‘fslﬁheﬁacy|
esteri tio Y%y ca Aadadat keihe resin,
3%1‘12‘{‘ ycar &[z %Q%r az?glg?t?%ﬁlméﬁl t%i ?
hyﬂmagégkﬂl @nhqadoghmetny&methylphenyl 'acetamidomethyl resin,

polyacrylamide resin, 4~ (2’ ,4" -~dimethoxyphenyl-
hydroxymethyl) phenoxy resin, 4-(27,4'-dimethoxyphenyl-¥Fmoc-

aminoethyl)phenoxy resin and the like can be mentioned. Using

35 such a resins, amino acids having o-amino groups and side-
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The hydroxyl group of serine can be protected by, for
exanple, esterification or etherification. Exanples of
gr oups suitable for this esterification include

| ower al kanoyl groups 35 such as acetyl group, aroyl

%iﬁ?l%p%uﬁ%'fo%fl %}%@ﬁ:ﬁé'spgé@é‘zﬁed %rsoggﬁﬁ%%ia\&d afréogbndensed
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bofl ¢~ aci enzyl oxycar bo group and
et hiwey casbon¥i aprooudanaadvitie thek seansnex sipltds gpsired

roups suitab for therjfi. i ;
N S o i
nesthdae Enoentpened:. BExangiesnof of heherotaditiong Fheuprotein

fo he enol i c_hydraoxyl gr 1y [ [ :

e R P R e o S AL i
ﬁﬂﬁcﬁtédt&@g groups arexaerpbesdofitlldameotietyi nthagr-oap for
the imdazole npiety 10 of histidine_inck - ;
IR 908 Grotaitk: RPBero Rk FeahE) 8 fg Performed 1in
banzy19x vaetibyd , sdurgioRoeo Jite tHdeanded hprdtdde

0029] As exanpl es. of the nethod used to renove (split
9otided PE BRoFRES ﬁ@%%gg, catal ytic reduction in a

hydy gen gas streamin the presence of a catal yst such
as Pd-bl ack or_ Pd-carbon; acid treatnent yzvith

anhy driss thedrBgEsT 399551P8E, CRRIHE RIS Shi REQR§gred amino

15144 vor-0melBanesi ot reaenos tor flreaedaceyithemisdmay

or a mxed solution thereof, treatnment .zo with. a base

ke chsesy dﬁ%‘oﬁ?@fﬁ?%ﬁ%l%ﬁf?ﬁe?ot‘F?%%ﬁ{ﬁlg‘rh ne;

LSS ! $REPEEAZINS: 1 SeluaL i espuighiLcsotibaniiirie, N-
Iquid ammoni a, and the |ike_ can be nentjoned. Jh i ke. For

ethgt ¥ @‘@WFW?WWW@%F%E@HW&A& 883 BY© the™®-

ve-descri.hed acid tdLalRNt psta@fdmldminpent bdsedclong
gggés?gln%gr%?ﬁlr gﬁgfgabpﬁ%-mcp% to 40C HjQ% thg &:g)d ma
wil et aeracenddaitipani vt il o | (GATsEXFENger FOFEn B2 Ay
ni sl henal | 0801 50118, BRtAagNESQdded to the resin
%Sr%agg%s%]l@%%&l%icﬁy sullﬁgdle, 1, 4- %ﬁt anedi thi ol or .
2r2eet babegitiwvebubdy ed¢iictates. 1PhEDS TRTT 9% PopKERTL

QLOUPHEFELOR, | HEaRr OLECL) N Gicte betethe | dazol e

istidine s renoved by 30 thi ophenol
tppeatyrent ; the fornyl group used as the protecting

group for the indol L8t Vo 0f ;e YRt OPheFot e tie@mamedo acids
by al kgf’iv’?rﬂesatur?éa%t ?\?\An?ﬁgd%l(fﬁ'tveattsl})sdi um hydr oxi de ,
s WohaBnsaiiat eviatmbhearesin wan beesehqCHRY |25 dppyopriate

(i aboves descr e gl L5 o8 ik zLbepRiasance o

condensation reactions. For example, acid amides such as N,N-
dimethylformamide, N, N-dimethylacetamide, and N-
methylpyrrolidone; halogenated hydrocarbons such as methylene
chloride and chloroform; alcohols such as trifluoroethanol;
sulfoxides such as dimethylsulfoxide; amines such as pyridine;
ethers such as dioxane 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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35 butanedithiol or the like. [0030] Exanples of
activated carboxyl groups in the starting materi al

i ncl ude correspondi ng aci d anhydri des, azi des,
activated esters (esters with alcohols (for exanple, 5

%ﬁ\f gﬁ%: %{r? %h%@labogtéhéﬁ"tcr itghgé)cr&ph.?ﬂgl activated amino

enol”,” cyanonet hyl al cohol,
auddadai{vaphendls, DREONBL 1 K-usaftAaxpBuBEFRiYST 1.5 to 4

tﬁ&%%qr9%¥%P%Q%ki .gﬁgtéﬁgﬁhh%hy§¥§ﬂpfégbﬂ¥bnaQE%H@I§d

am No groups 1n t arting material include

icEufes phadt neppltosphorie Hirg dwndengat borz1gan peafeTRLETd
met hod of obtal ni ' RS REORSHD splitting off

b(ngﬁPfeagi?gf%*%e g)?&%ﬁﬁg?e%rgera%cgﬁggxy! gr_oupSpofl.tﬁgg _o ,

Ry havytet haajraupsno BLitthd sohdessapieit d@ egtpynsufficient
am dat.i on, _and .t.he ti | N aM g, OLeHR

e A5 hERP S ot gggcﬁgﬂdesu?lrggggﬁgng_t oo o =

gdereahl ated avpriteien icpephydie)dehari pgebnkimidpeole.
{)rotecti ng group for the NNtermnal a-am no group in
Wa?adepti de chain renoved and a protein (peptide)

havi ngreakytibe fHdieotienyigy oupuer folmethbe t funftignal
car boxyl group renoved ar repar.ed ;
A A e

m xed
Solyenh As sgesetihedbmbeve. pPetaitingfyrohps, activation of -
condensation_reaction arg tge.sa arseatcl%cigfi desgried i xe
Bl VRINGAHEER Lt BECIR DUPLISBr oF et I (5ot ect éd pept | de
obt alned Rytbheasonsensatiaes Esopuamdricednorhl gtdwps or
protecting groups are renoved by the above-descri bed
keoWodrnaadsgi ve the desired 25 crude protein (crude

pept i 48) nolhRisS o8l HEe P RlRitAnfCchuceppefid dbp aminbeyroups of
purifi edang)y vari ous_known nmeans gf pur i fti.cati on, and

the swaoritda getpshahayile U%ophi PPSed 5 §ive an ani de

f ' I ot gbo ARBRixydaybopl esA-er of the

g?% ?%%%erﬁ%?lgg %gn be obt gi@nedoby, for 32 eX%QPﬂx?n 1
mepdemeﬂgZ}tl_WeiY&aéh%b&ylC]g"rzuuﬁrﬁfz’tﬁ%al?:aeﬂtﬁl Y EFm Al

gm.' gi’ugfééjcé”éahh ?ﬁ@ﬁéié | aldianal, bonpEepatenydsuaphanyl,
&ird-ester, and en follow ng the sanE procedures as
hphenfbrhedmh ialothéonbs cFidsed8ntd8 6t5Ehe protein

i( gsg;lt gg%ﬁé%kgcg)x g%lrtgﬁghgal@%é ilotRepthdey pfrdhexpmpientalkyl
esterification (for example, esterification with a linear,
branched or cyclic alkyl such as methyl, ethyl, 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, aroyl groups such as benzoyl group,
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t hereof can al so be produced by cleaving NPR3 or a

salt thereof with an appropriate peptidase. [0033]

Furt hernore, an NPR3 species can al so be produced by 5

culturing a transformant conprising a nucleic acid .

encodi a hel Repti dechhgs e@dnzy@ratycarbonyl

ggé’blgfga??%g%a%g Sﬂnr icgslf)%g f he NPR3 gpeci es fromthe £

grhubu pRd bt e snEd rEPhe ) neEe e 286 §hentbf ngARPREYEISY ©
artial tid 0 1 0652 1 ONA 9En RNA gruphBY be
BRE/ Ezﬁgf%ﬁilerrgrog%%gegﬁuc eicacidis 10 preferably a

HAahftisopy tarey nuslosipe Aokt ylaygeerdand| €% thidivd €6 o

Si ! | e stranded. When the nucleic acid is double

5 RYYagEH; it may be a doubl e-stranded DNA, a ,

doubl gxshpaasest RN proacONNRNAIWHEPE. thhahaed 1

nuclei ¢ acid is_sinale_stt it may %1@ %eA$€robenzyl,

}%Xdr’%i’ﬁ%'i( graup %%}glgtsrlgﬁd;gg?&gen Bl/Zt5'anti°'sense strand

ki~ teR@Nacpdeutsir amd) the like. As the DNA encoding

NPR3 or a partial _peptide there L Ge DNMSGaz01 et
genonif&d eFi%faﬁ'kpeeﬁrogﬁﬁ%@g%eﬁcvuﬁ%??glrcnﬁgny cells . o
10 bF ori @xapkei nsph@n oy, ed,-maehoey¢bl3, $- glial cells, p
cells of pancreas, bone row cel | Blm SIS, Trt,
ppineiHydoraAgreset &Y pi%g]gl‘ P %mg%]ﬁ%?, e%?tm elﬁliﬂgl i
gﬁ,{),{:sancgqlgleegiggl_ s, endothelial cells, snmooth nuscle
cells, fibroblasts, fibrocytes, nyocytes, adipocytes,
[RP29e cells (e.g., macrophages, T cells, B cells,
nat ur al s kiJah@h eGebk Syndmasithoal ised neutrenpiviel ¢split off) the
basophi |l s, eosinophils, nonocytes 25 B c S
15 pynbeting @rosp, c ABh W 4&2 Sgﬁéhclerflas, olét%gégl %fs,tream
st ege! ;?'Pésselnc%a@ﬁfaéycﬁ‘&ﬂ%w%hlcﬁ, abepatigaytke o ropd-carbon;
fra

interstiti cells, or correspondi nig gl%:ulr Yol cells,
sicérh tebdianerdamdsh aBRYITOUH #YPREIPT k { or any

Ll 3RYUGS \M‘@Jﬁcslé_%'id(,:e{:l:as_fﬁﬁcﬂccﬁfeﬂ:ﬁaﬁésﬁiémnj@(amldepr |
BF&i’R7 “Brain region$ (e.g., 30 olfactory bul bee. ¢ reatment
amigdabobaceiicl @eid, basaf Bars S8R BPoCAHPUS,
t hal am Y, 1 Lebrehyoant gy, tedtdydamine,

20 M%&Saég?g Q%kgg%sf‘%ﬁsoﬁﬁﬁpl ol

cere , Spinal cord, hypophysis, . ..
i igead iinp aoc regs rakigney Tefigieon @’%Bd,gogﬂ% oty Hauid

gal | - bl adder,,. .bone xarr aftenainedl. anthe ddaxtibungf
FEF Gt 88¢; HAT rh%rggggr?gg\(ﬂ%?g. , 55 | ar ge j ntesti

ne,. .
sepl it tiintest i i) ,pivitect ipesgePer MedlF, abpyG s,cflbed acid

spl een, submandi bul.ar gl ; i I BLe@Hs of about -20°C
proRt EEEE tlés?‘?’élf‘éjfo]\ya y,r%gggg(gﬁ#a@ﬁcteg?l?s, bone. >

25 1 9b N®C; agh pase ddissuesatment , At ondPh ok Saiosy gcavenger
whi te adipose i Saig),, sk ; 948! astandrédel | igeada-cresol,
o?u%nﬁ‘%l%l(sro&re’spéfé%f e?ﬂﬁcaén%ns, attle, nan,e%/sﬂ iy
hgissehyI1siilAede s heppbueateditbget eatly 2 glirARgI PRl 1S

rats, mce, rabbits,..hans 5K8) as SWH Rtdtecting
DRAECETd ¢-he TP %frfnﬁgrr%gh%?%?dg&gekgm Qasf)NA and
c%gng&ditm@ NRRGa 961 @ nparetiyabf pepst idtinendfe sEIEHF PY
al'so

e directly anplified. b 0 [ rotectin

30 REBEPPIRNT 0 tﬂ"’r#@?ﬁﬁf t e tdf S %né[ Ea%%?%%/ ?‘gsfeeclg&gs QPEC& g‘

gggeg "%oﬁrtdlegavlabs% Hd;ﬂél%c rdfﬁtcasptmzar( hesr giefiaredroy grikall

abbrevi ated as_"RT- ne ") agy Lute

r sspatrerie Hidfpratase @g@ﬁb‘%ﬁ‘ %‘Y%%Rl‘%ggc?%ﬂg’ﬁd t\%1 3% al

RNA oh i SRNA dHeaatiiken pseparieds bynt bk ealabirralarsii Pefedcid

cell or tissue. Alter native%y, erggrf_:\rhgd &nd 115 _cDNA

efeedtMENNPRB tde RTFSPRFRICheptd 06 fhereof can al so be
ssChonedobtom genamenBNAikebrary and cDNA |ibrary

prepared by inserting fragnents of genom c DNA

fraction and total RNA or nRNAzbraction prepared from

t he above-nentioned cell or tissue into a suitable

vector by col ony or plaque hybridization 20 nethod,

FOR nethod and the Iike. The vector used for the

library may be any of bacteriophage, plasmd, cosmd,

phagem d
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and the like. (0034] As exanples of the DNA encodi ng
NPR3, a DNA encoding a 25 protein conprising the base
sequence shown by SEQ ID NO 1, a DNA conprising a base
sequence that hybridizes with the base sequence shown
[ Q I D NO 1 under high stringent conditions, and

g substantially the aforenentioned sane uaI it
of acExwmyesasvalaRSl(fet@d CHFINFYAgIBRER Vi ¥ Stargmg

4nﬁ%%§59an%é%q?g 2 LE Bﬁﬁlﬁé'égldaﬁthﬁiﬂﬁéﬁldahhaes,

I'Tke c n be nentioned. As exanpl es of
ddvd vBNadcepladite (sfsthybr vty ialgabeder (RPH e fgent

;%%fdl %ons ytd the b§5€rﬁéﬁﬂ5¥3ﬁ%e569“ﬂ2bN—éﬁﬂQﬂerhenol

BRREonpri¢i'Ag a base sequence having a
dwmgyybfa%mtioutpa%%etrwi@dpr BPBBabiy about 60%

&%ﬂ%&%ﬁ%ﬁggﬁéfae Iﬁ?ﬁ%@kggﬁﬁﬁﬁﬂlml 4’OHO§PYP; Examples of

f'efe out  80% or nore, and nost
refenabl ym&b@ujr@ﬁ% cln nbeestaniltﬂgeml@‘agél%%q‘u@%’éi

shomn b li k
é%/‘défl tﬂleo%'%o d.ihe.!i ke can be used. The

. sequence in the present 5
qflcatlon can be calculated usi ng the honol ogy

cal cul ation aI orit L T t

Bi ot edfhéP85Y W‘?g% asiﬁc%r&u% Ia%? ?én%ﬁ%&ﬂr&rgﬁm

E{%}Ql@é}d lfegeéxgrt@lg oldh@vvungacmudylt |gm>$1p( ef p‘e]c@ SFRNPOXY -
aIIovvln g f%;erln glé‘f@é QkeEdon, and the

’ﬁ?@hﬁt@h%é‘% g+ gi p: orlthmvut whi ch

%g ngf%@;dﬁa&% blhe%h@rmhﬁg;y g@bﬁphe?dbaw %@uene‘éen@% to a

cal cul ati on orithm th
dapheedcian uéﬁﬁée%‘gtne e 2pP&P ?a%l &3&%&%? gﬁtgﬁié%s]ggngy
g Ay ot
[ a nme
prans, it et S adh g VPR B ang Sy the

Eggt8g$£§ §@gﬁg@?ﬁg&%uﬁhnalehﬂbékymrg}oHprbgmoved are
i ke

avapbablie arle rtéltey twg pEREEINhE pﬁ?ﬁ??ﬁ? bat 5 méogg%h%%d il

pe;FgLg??gﬁﬁﬁg%ﬁggggg?géﬁﬁﬁﬂﬁ$ﬂ0dﬁﬁﬁﬁﬁgihﬁdtha Ch@densatlon
che e t
pesfor nedape effer sisiog aRJEROH GRSF™ é?rrelf‘ %‘éa 4 ONaER0x Pehe

Cé%%) : : : gn:pr&s‘el%a(@}lo%écgédti@ﬂﬂcﬁh| ybshihedent the
condensation is purified, all the protecting groups are
removed by the above-described method to give the desired
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

example, condensing the a~carboxyl group of the carbogy-
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
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conditions of a sodiumsalt concentration of about 19
mMMito 25 about 40 nmM preferably about 19 nmMto about
20 MM and a tenperature of about 50C to about 70C,
preferably about 60C to about 65C, and the |like can be

n t beuhdted tie CAaseing Merpdirum salt
t@%%%ggt rgg?la})ln%ogf%%agout 1% rrdi\g/lﬁand alt(grrper ature of

w@prBtﬁmsarpra@PéP?éHat%WFén@ﬂﬁet hat encodes NPR3 is
rogf3 rably a DNA conprising a base sequence that
ncodes the human NPR3 protein (GenBank acceSS| on
nunbeFuriiv 000G RN WARE hshes isifo®ANbY L hdHaggduced by

v, ﬁgﬁﬁeghem ?\F,Qtlg)omllsu@r a8nlen®] Ogita ¢t Baeeaing

or exanple, Trat, nouse and bovine
NERBDloaguepa 851 Al gieptédedt hereinBank HRBRF2HEe&8Fon

Epgﬁ%@éﬁqNgb %%%ggﬁ e@¥EQO§;%§tﬁﬁchWkQZéjéﬁ%alned The

g an identify of about 87% about
Ra%edic akodt eBIGirign NEBARAT NPREUGDRA, PRESHER tihpgIepf may be

an the gbkth%r%&gg%k 21 BR F&%AQﬂﬁﬁQEQQ the %@E&b@h acid is

ent |nvent|on may be any one,

;Lﬁhgax@sauyt aCONPI | 8ésot h’ehet)asmlsﬁeq!uéﬁé@ e G ﬁ@uﬁle

pepti de co Lising thesms hst e 1 SaBubl
R
SEAURNGE SJﬂOWBy biye SEQquJBlN@sQraer’tﬁd [DNA, e AcBeirge13ie anged

gﬁétglag t| de of thdg @ﬁ]sen% 5 \(l?g%%?lnaegw al %QI‘-Q%
ngérv&éafr&rmbpeb@twv@-mssmbnd teld.s/ tcloslguétr%fDNAC’r an

l'ibraries derived fromthe a%%&gtzga?!i ri bed
getisgRseSigandndt sm M€ ‘vector used for
the |ijsame mRY BEcamhiNEracter aophagel pershde, thgreot,
cosm d, phagem d and the |.ike. The £
genampcarwaﬁ, FEpPIde W%‘erlel&rfaééﬁ%%e%%%f’gg gga,@%ny
ifgt Lyo,lroye}za%?%@ nggma)‘t@@ ,Uskpge ace IMRNAGiiatt cokls, B
rom the above- descr

e ar :izd cel | s/egt ues
[09@33] oROSpEieRiSe aPPYe BRF ERANFe8 of T TH B%A &he i ng
BﬁigeéﬁéﬁgJ AERY, d@p@&efﬁ&tFﬂéii%ntepﬁﬁhﬁﬂmaﬂwce@lfraQOblet
rising a partial base se o%mheleQgglasts
mqaencen@ch@wwll@} SEOL$ D FYOLD having a '
n t.shy nQQlfnuhegdae]slsrl rmggnt,

%3%& ?gﬁg \?ME‘%%] Qﬁﬁégﬁ}g%}éﬁe base ech mast
mmpbygSEQ'l‘ BIGNI@SI Bafigll £ SHI TG 2 g]c? \?l’ng
sut]1 ant| aLI % }ﬁ gjes afbgrsggﬁmé or@%ls@galggalmdm@ftes) '

’ty as g., binding activ to .nusc

Srle!madarwaysm; ,ssqymva@th optys 'arfa“%ﬁiéoflh’ﬁ%? Cul ﬁgqls'

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

large intestine, small intestine), blood vessels, heart,
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As exanples of the MA capable of hybridizing under
hi gh 30 stringent conditions with the base sequence
shown by SEQ ID NO 1, a DNA conprising a base sequence
havi ng a honol ogy of about 60% or nore, preferably

CERRUL 700 0L, UL LS, PLETALA YoaboierA obotr ¢

out 85% or to the base
gegtienee, tasid s, heverke Iv,bﬁpd@é:auséﬁer% [feoEg] Joints,

DNA _encodi n NPR3 isa dert:
SCPEnSSEEELIS D TaPhgh e pRERLL e ealocar
t3ysatibel | skéNAr musrlhavamy t?fiepdaﬂ(ed)noﬁfmqnﬁ@lgaé@or

equence, encodi n e NP al
SEOPLGr TOPy RAEIa SR TS TERE o TR oo ePar B
ddysBn cappy opuiraie pe)gp; esston nw&@t,on:ahbitﬁ,a Haalséesd BMA the

fragnent or synthet eng di a,.po

Jotka he SKPRB® bt Ot e %?/brlq{ Z%{ll ]8% I[c}%\rlh&&n%ﬁ "iilifnic
1%21&@%%@3Nﬂ0§§%ﬁhﬂﬁ% NGRSf@f £xamlie]l paptids Hdg¢reof can

scribed in ecy ni d '
P e rRet LRI iﬁ B%n%%cymelrﬁfgagé%%gbéé Q{tggg)ary
%k?e:}éi%,ftéhet&‘yw ihczali gted ars begpembohodt) acbRévagse
o the nethod described in the inst gogcti on, I usal“

Eﬁqqﬁgﬁégtpéefﬁ%R|ﬂﬁg@ﬁyaffeéggihm a rev1aﬁ%eq%asgm—PCR

SOUEPoe 20H EQEh%?W%é3&@sp@cﬁﬂﬂyewémyiabysa getdoicc DSA
nown per se such as the ODA-

Bt ehamERaEo ot Wi RURRER FeRTioe” Brontred Hrr T RRge
%g@&@%nt‘i%hgg e KNOWN tlﬁs%uef oralexanpt eve Mut a;emos\wpeDNA and
press Km (Takara Shuzo Ltd ( Tak;
SPiE cer@edingt PR3 ot 3 RETERRY. P%t’%%%)ereﬁ G qa o e
dg{ré%c?dﬁfc{nP?e é' s 1SRk SndecNa 19WBALY, ppéiﬁ&:ed by
s derived from %east § sy

mﬁbﬂjmxngrﬁm@gmea§$|o@x¥¥§§§po 8“8 otal RNA or
gg@gtﬁggg%%ﬁf BE%@%€%A)frd%%Q%%S§b8@e¥&éhﬂﬂoﬂ&d(Eegl ,or tissue

pRc/ RSV, pcDNAI o) .
bacb es | mphmjpé@ srachoasbm e B%%‘Eiel\s’i%l’iéd%%*i ors
gF‘Bgs %ﬁ% YIGUSnd Stk »11RENPVEnAGNRY b aaea&r&fommms

as retrovirus, vaccinia VIrus, and
adb@eyyrmsy mndnyhef| ket exipobadaseplasmid, cosmigy phagemid

pr onmo be any pronoter that matches well with 10
ﬁg lh%%d for gene expression. For exanpl e,

vm@g.;qhe host is an animal cell, the SRa pronoter, th
SV40 pronot er he LTﬁepﬁ P :

e
(Cytonéﬁa?’é"i‘}m]lfss) r 5Dt er trﬁrgdlflég/ Ng%%/s aseller?orergCOdmg 2

\ﬁﬂdi%hnpbﬁzﬁpf:&mnq heemqumn@@eyhms@ |SEQ & §o:1, @

virus) LT
DNA é%mprﬁélng a base sequence that hybridizes with the base

sequence shown by SEQ ID NO:1 under high stringent conditions,
and 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
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

about 50% or more, preferably about 60% or more, more
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15 HSV-TK (herpes sinplex virus thym di [

: ym di ne ki nase
pronoter and the |ike can be used. In parti cul ar? t he
CW pronoter, the SRa pronoter and the like are

pr ef er abl e. When the host is a bacterium of

Ne9epys Bsaherihisa, t
ptpr or(;'oter,§ t he rejcoi Ig?oﬁ%?%r ,ﬁaﬁ?gk&gla bey pidiferanly about

8§Q5p opr oAb erand e sT7 PEPERBRRYY gmthgO% P%Ern?mr}%t,%b the

[&f erablfee Vah t g b '

L%asm I Iegs, ?%e SPOltE)%r Egrr%t y? ?{q?hle&%gce)gl_l@%ﬁf; édraa ? egused.
Eggtp Fhenbomelegi athéhei Resare Prerer é’gﬁel?e FERFERt he
It gpetticely MR Rt ot chie e e enietion
Frgefmcabl SCBWBIAIheNassonel GRNGHSECE BePTeCchipd o9y

0 her.ingrg ter. it Re; '
B arinen. B8 R ot AL B B e o o e
g@lloclm‘ia:lgl 3&03@?1_31@13& n@x&:ecénh@mcﬁo,; aldprie? PR gnal

. . A-additi Si . ' k ’
Pulietiatr B obr b YRR s R A SR Sl 2 e
iﬁ%&ﬂgmmﬁtgngmm 1d loeteirnineldihe giwrgiopy phethe base

ve- descri exanpl es, . :

Fﬁ%u‘%r&eecttih&ngﬁﬁ?ﬁ%&? (iarswlec uglg%/gl?o 0 atlgﬁﬁlegﬁg?ﬂgi?ogdg’%é
(bt eimaf terinsoret i nesqerreevaat bl prefgiypply used in the

net hotrexate (MIX) resistance), the anmpicilli

: , npicillin
PE%F ST ‘gene (hereinafter sometines abbreviated as
368833 the neonycin resistance gene s (hereinafter

Che. | Res CaRPLIBHLTRIG TR PSArC AT ot “whon Chi e P
bR g sk et et S
desksibedtin dojesyglar Ciénﬁ&ﬂez%% L0¢. £8l €&t @Bmbrook et
al., Cold Spring Harbor Lab. Press, 1989) and the like. When a
commercially available library is used, the hybridization can
be performed according to the method described in the
instruction manual attached. The hybridization can be
performed preferably under highly stringent conditions.

As examples of the highly stringent conditions,
conditions of a sodium salt concentration of about 19 mM to
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.

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

registered at GenBank under accession numbers NM_012868,
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possible to select the desired gene on a
thym di ne-free nedium 10Al so, a base sequence

encodi ng a signal sequence (signal codon) th
_ at mat ches
with the host may be added as necessary to the 5 end

i t he i ; i behei
SRy Lp O MR A SR A e R S
aBouteRahpl aouth 865t he #omtt 69% back@rauMEse CHEP genus

Esche ichi , h i gnal sequence, a A si
r?@&ﬁg{ﬁ_%‘ée éﬁd at@ez%?fgkgﬁé%’n' be used; when th(e)[rﬁos?I iggala
jo@aeeri um of the genus Bacillus, an a-anyl ase signal

sequepgce, subtil.isi [ ;g€ |
Can bartsal R R The St TeRer e an e S onal.
1g%uemeg,map 18UGRh s bgRal as clprenee ahdCemRrigete D Bafe
%ﬁ%ﬁ%ﬁg’ 8\/\%(2 . thea h%sgziag isrmjg ceb!l gar@ dsul in

1 s&Y ‘ aﬁ’_ R-iAterteron si gnal sequence, an
ANgaedY a Dy eond esasieganlins egpiehceARECE hes |3 IROTEARNpRE the

used. [0043 t ; e
HE 5V 8- a%%ﬁf?%&h%’ nséﬁrées f%érzrl\]\@eg? o?ﬁ%o%?&it g%%@mg the
sde sAYAeBe0d ngr NPRS paesanpattiealt ipppradeatdereopny of

and culturing the transforpant. obt aj ;

SRS DEAA b@%?%@é@% gﬁgg%%\?ﬁjl ZHS og ’ ?ﬁgl ods?ffrlj)éneghe

hasterda 9 phhecgensia IEsaber £l al itiactiesi denfvatheron the
genus Bacillus, yeasts, insect . 30 o | | S hRESCt &

ad et dassiribednact WJislﬁé‘eCaﬁn%es%%ﬁﬁtoﬁeg. © The jector

Eé&g‘p‘%&s NeYA tlbﬂ_grgg%:tr@w deobinyhef geamis rEophege chplasmid,
scherichia coil KI120DHL [Proceedings of the Igegi@n I

Aosmibty rofagseienaed Bie thdeusA tP .eﬁg?{i. %cad. s?i 2
U%ézjral\/géefgtqgae 160-£63P6HH] a1EsCher ampilif el HigamoRy by the

Frtc el cids Research, 35 Vol. 9, 309 81),

ESeReR | it oisiing AR 1Ny frra&i 18P pWae’%ﬁar %I% %gai/bove_

é/]gls%%ggd ahh (1948hds . Escherichia coil HB101 [Jour nal

ecul ar Biology, Vol. 41, 459 (1969)7,
EooBeli chia coil C600 [CGenetics, Vol. 39, 440 (1954)]

and the |LKe €S ranpk esN®fertdueli ipartial
of thegﬁée(]ﬁlus %g'gylpl Sg g%aanclzxigll%fsus sggti | i | oacte partia

ngﬂgﬁfﬁéi o255nq FOBBENE BaEertiAN/sUBYi Pi Bﬁ%l\éﬁlr%?%i[sgggea

i algé:i@gnbgf%e Eslsé; . CSLEY tndWasdBeqBéntd 984vWn ayd SEQEID
NO:1, or (2) a DNA having a base sequence that hybridizes
under high stringent conditions with a DNA having the base
sequende shown by 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 sequence shown by SEQ ID
NO:1, a DNA comprising a base sequence having a homology 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.

[oo38]
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As exanpl es of the yeasts, Saccharo I Si

, ces cere
AH22, 10 AH22R-, NA87-11A, DKD-50, g%d 208-12VISIae
Schi zosacchar onyces ponbe NCYC1913 and NCY02036
Pichia pastoris KM/1 and the |ike can be used. i0044]

ég #Pgﬁi tlﬁ[\%}cac%l llrc'xg RPr 3 2R ?Q%Qa;@eﬂ)épﬂﬂdéetﬂetéwﬂﬁan be

age“armywor m ( Spodoptera f
ehles; b amﬂzlﬁ)catmm belt@ SR PEHDPR o 1 & 9 Boneheric

Tricho Iu5|a ni t
b P
N¥RBE ST @ bamm@@,ptaem shefead e @ PEMM PRI Yrfdtaon of'the

acrea, and the. like c
R
exlakld shadfesejhert ne dgnthedid B@ﬁ@gia(nm iPYBG By R

Mxi N cell
Wﬁﬂ;% ﬁéégpe§§?$%?%§§§eéx %%%rﬁﬁéggfféﬁgﬁ%nu%@dgéﬁformed

58448 1(ATE6, CRAAT 18} 2th
are de]g{:érl bed i n %/ga)ljnp ; eehé@lc(dgaeﬁcwb%g o Megrrylar

Chaningr 197953t EM %r?édﬂ“%ea%‘gﬁt l’”"en Al eO. Ais

e use
5@5@%1@; f, bheiigspetidbrBegbyx weed, ItéllevéﬁbéW%aﬁéon can

bmﬁs;fonm[%&i??gﬁéy&f%%m A e pdB YL MRl 1316 592

he anima

gggggyc% fatahh sat @kenkey tWer bilmedtys, Chl nese
agster ovary cells (hereinafter abbreviated as CHO
¢ebB8), CHO cells | acking the dhfr gene (hereinafter

aAtb_?f g‘(’)hgée ﬁfias%s SCHGLABE rdf celd SNA nemises leapatelrsed gy s method

R o

Tr% ) Org@t‘& KR cbenperdor nad .ameohad h
ﬁ depe %ng on the Kind ath rgpstest AhRRBAR usafng

Bacmewnaku‘t tihtéf FERUB L Es c%‘éﬁ'arrbhl HRE n%ﬁgr? PAr or g o

cording to,4for \exapple, (thraf@tdds de

_, seritped jamdsthe
%&‘6‘ gl ngs o the Nat i onal Acadeny of Sciences of the
USAe(.Proc. Natl. Acad. Sci. U S A), Vol. 69, 2110

([10907 y CGene Vol . 17, 107 (1982) and the Ilike.

The cloned DNA can be used as is or, if desired, after
digestion with a restriction enzyme oI 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
have TRAA, TGA or TAG as a translation termination codoh at the
37 end thereof. These translation initiation and termination
codons may be added using an appropriate synthetic DNA adapter.
[0041]

An expression vector comprising the DNA encoding NPR3 or
a partial peptide +hereof 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

Escherichia coli (e.g., pBR322, pBR325, pUC12, pUC13);
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Bacteria of the genus Bacillus can be transforned
according to, for exanple, the nethods described in
Mol ecul ar 10 & General GCenetics, Vol. 168, 111 (1979)
and the |ike. Yeasts can be transforned

ccording t.o, far t hod SCHy [
oREeRb e i regl RERRYANRL frud DEAREL IO0R AR5 TELBE0) Tpres,
pPriodeedd gsnicfs theiXadi Hral vasatiefy- of  SdfeedSBiSthe
JUSA (Pro Nat | . Acad iU S A ), kb, .1
l(‘fﬁ?g)c By erprerst ﬁk%.l§%fédesct(§é§l'%sp§%dt iBza?éét gg%g%l cetl
@ resanst osneshiasc deding A, - flor pEXANPPRS/Afe RBEABES

described in Bio/ Technol ogY, .Val .,6, 47-55 . )

RARYALY Neo) aharereaPredean 1 tafsa%”s?%ar?fee’d,&%%?% vERs |
v@AREEsudE oy dargl20ikos t he gyt BotiBV deAd¥i\ed apamal virus
Sai bo Kogaku (Cell Engineering)...ext is I

S KGR P G RPBT GBI RR CF T g derThg oo

Fxpenenenkal cd aleoeek), 263-267 (1995), published by
Shuj unsha, and Virolo

, Vol ., 52, 45 9 0 .
25Cul TReaPF R gH: gwﬂrg%s?BYrﬁﬁﬁmgggﬁ ggg%é%%%ﬁﬁ%HQ%ZL with
ARE Y EcNgst@ fokn@Me eRphedstiependi ng on the kind of

t he host. For exanpl e, when culturin
transﬁ@ﬁnﬁﬁ@mmhbsé”ﬁ%%ﬁh?sh%ﬁ%dﬁié?ﬁﬁﬁ%%?it éeﬁeﬁﬁg SRa

meirghitﬁepévﬁﬁcﬂfﬂdmé‘gierty hEkllqmdl?Rallpmgl_edeforthe MV

CUtIV&tlon.IS rereraply a | I um ; m

%ytmr@fg@rl@wyu%gr&%qwesrubgtl%n% 5 S*g’glﬁi Fggcgrgaf Vﬁg’ls‘q

%@KM&Q“ chheytmanst Qidmaky foede dsuenhenvious CEsR, the
1 tr

ogen sources, and inorganic, substances, As

BRGTTH ediegbes haimalesp i idogr caym ft?cd‘gé‘,asaéx?F?‘Fﬁ?er and
soluple stargh, rose aadei&edsd keneaombeprmgteanedhe SRa
Sgeegé 168" %F F%g&hiﬁﬁogen sources, inorganic or 35
proavier suldsthncbike BT XTeAREBATEM salts, nitrate

sal ts'v{;}?eor{ N SHEEP |4 QAo RERLANSE €RSJehusNEatherichia,
extractl, soybean cake, and potato extract can be

RBBt ¢ P eskonat eex apé ebao prometeRor Hani X FuBICERERE, the M
cal ci um chl.ori.de, ' dihyedrogeppheoshphaling, the like are
ﬁﬁ@ﬁ%g?ﬁhggh &g§d3§§ﬂ%H%%b 11 ke cgn be mentioned. In
padifer@inle 5 yeast extract, vitamins, growh pronoting

fact or a”%ekgqh ke MRy, %q%dotfotﬁ@egéfﬁfﬂ waciIbes, the
pH of %%%n 3ﬁst§ﬁrefera y about 5 to about B. N
SPO1 promoter, the SPO2 promoter, the penP promoter and the
like are preferable.

When the host is a yeast, the PHO5 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.

[0042]

As the expression vector, one optionally comprising an
enhancer, a splicing signal, a poly A-addition signal, a
selection marker, an SV40 replication origin (hereinafter

sometimes abbreviated as SV40 ori) and the like, in addition

to the above-described examples, can be used. As examples of
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The medium for cultivation of a transformant whose
host is a bacteriumof the genus Escherichia is

preferably, for |la exanple, an MD medi um cont ai ni
; _ , tainin
gl ucose and Casanmino acids [MIler, Journal of )

perinents i ec r i 433

r Fﬁ%glgﬁ%%rbr %%(%r’ a?iéé?yc,il W \E(%?LﬁFé%%Z] : a&@gbmégzl S
(ﬁlgg_blasf% i sitjnaer ghbrewicitedmay Bef Bddisdhesrekate (MTX)

Lum as, necessar | ; 0 fi -
TRRUIES) DR B ) s 2 omie i uactien
iangﬁé.lmlssaam?axﬁmufm of ahg’)gehbe EREmEncFE§lpEance gene

erfo at . t .
B Bt e TS S THE ST e "Haf B Sarat o o )
&Vﬁoggbﬁgiﬁé_ mc&gsateylfci@]dacﬂj vapi parotcy ataeesr Haktese
st.is,a bacteriu f 1 ' '

RIS b U PR GUE S0 AZbante 400 A R he™
B0 taBodhrR4gdiaurss theeselddtian maykbe, aky ated 160

agi tated as necessary. . As i ,
SO0 APSERSRLY. o5 RUTRRES A ot RIRAUTALOE mocium,
EEBEQS%%%E'& ?&%%JEqu@&dbuamédﬁﬁng anﬁigaak_ggq@gnqﬂ (signal
S O ' i '

CERTPOEE RREFICRAB GO, PORA ER/GE, 299 oD otessley to
f%?%élendé@i@@ étgﬁd%whfnng@snbabgdingg NER Gasanpaot i geptide

: . et al., Proceedi f_. j
oy o vt VAL D g

0 10153 1984 [ richi
ms%% Leb Jv_heThgh%H%gfs{t%g ﬂ%ﬁrﬁfﬁ I?gf Igl;ukegeraws bescherichia,

st Culiyinar ity HPR L R o
chl'ture may be aerated or agitated as necessary. As.
%ﬁgg}gﬂﬁ& ;‘n phenyédsans @12 lc SPEUPPAY & CRiaaNEE i
ErQESpCe nd SN 1k Rse€in 08l lusel; akhémsEnd hdStade' 8 yeast,
an MFo signal seguence, an SUC2 signal sequence and the like
can be used; when the host is an animal cell, an insulin
signal sequence, an o~interferon signal sequence, an antibody
molecule signal sequence and the like can be used.

[0043]

By transforming the host with the above-described
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
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,

Vol. 9, 309 (1981)], Escherichia coli JA221 [Journal of
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Medium [Gace, T.C.C., Nature, Vol. 195, 788 (1962)]
havi ng additives such as 10% i nacti vated bovi ne serum
added thereto as appropriate, and the |ike can be
used. The pH of the nediumis preferably about 6.2 to
about It|v 0 perfoeredndt coli
Mggﬁﬁ?l%%]‘foooggbou iBrhtjoosagger%w%ﬁs. %fsdgéc Itur6e Ry
Hbeoael adwecthadr odgMoheeul s Bﬁ@ééggar‘{/cl r 4535 (1563

exanpl . es, of the [ ul wil Ngp a 4t4roaq§§9uﬂprgnd the
ERRBSEI AL Godtt aﬁgggi E('g%r{ ceCI%, a mninal essenti al
1Aedi gah (DEN)secont ai ni ng about 5% to about 20% f et al

b us
Dol bokE cF IR Pea Ragr e nBaran ™ ( VN Lor 2ol oy

B\é@ulﬁs 396t {19591 14 RFmAnel,Gmlrreaflunﬁﬁh 9 éuﬂnaﬁa%%llus
he Amerijcan Medi cal 9, oal9

S(I@G?)IF 2(1'992%8[&%@?@5%% Cr%%g%fsygke \;Sogl(:l gt%y fSZ)r %9h8e4)]

Biohkagi cake Mrgi Genasedol . 73 1 (1950)] and the like

can be 15 used. The pH of_the f

about A8 EREbER OB, t %ﬁl YeEtTons g%hglgér)ﬁ%%ss Cgeg%gléﬂrérlr%% AHzZ,
2ABOUAB9C 110, musmos}ld @ORliaut Stbitosabtharopgces pombe

ours. The culture aer at ed t S1ik
kasain o NS o ke il PR AL SFNgRS 1k oan
bsep can be produced in or 20 outside the cells of

transfor mant. [0048] disrupting cells in the sane
mﬂ#ﬂér as descri bed above, perform ng | ow speed

Centr'f'JQ@E'QHséékFEéimsplhﬁtésfﬁmﬂﬂshmdveetélllmﬁﬂﬂanived

and centrifugi ng the supernatant athfa % réangéjllsq Sf

ﬁr@mtphd aia@bagﬁr%@w“tﬂfnbdﬁﬁfjﬂ?ﬁ%r‘% & U&FF rane

ét gg T’?r@éﬁxféoﬁ@rbﬁnthé prlmffdpedzsby demct—y
|ent centr| ugation and the Rge as, Neces %rs% Ah%ggs

uheestm,cmgbeFug@‘H ceheh A9t VRBRST Ypeti e ’

g d f%“ 'fqgmt?' enEst 1S brasiethed ddidts denmve@eﬁrom
g rh e cul

ure supernatant fro [ tur A
@@ﬁhgméma&am,, fanﬁttmﬂddceopaflheeW%‘!n iwal £he ‘éb"euéj e
|ike cap be us The NPRS spemiNgy, cant @stml listhed
PREF Yol g% g’ ti onWher?erEbr aXe ‘flr action or culture

Teper m@ﬁ@ncﬂeztnlwsl Globmi Aerbramdasd i SeraYed"Hrid pﬁ? Fadf™
acgardi 0 thad, k 1S @he StgkedBtdeads . As
SR See ﬁ%tﬁbedslm?( 8% POWE REL sS@he

aseéd on differences in sol ilit 5
HiGhpasssar t tig-siutceand, sof Y etal r dBTRF t okt ﬁe%ﬁ%éj cells

based mainly ffer liecyk mgm egugh., In
adoFraltyBrE | © gl? i PEr a??%%fﬁgéga lf% i Ivt fag}tu:ﬂﬁn and

S}Q%Ooolmacm{jsaan"de(@émel avd rgphdri&si §annRe ‘based
on differences. in g M&h 8%ii M¥vae and the
exchangé Eﬁ?%?%dgg ,lgs§€@gdse%ased on 20 sggr)d;l fiGog5) 1
af fididay, b&uﬁﬁe@S[bm‘a‘dametyathr oFrt o apRy ; (

based on differences in hydrophobicity, such as
r B@4%le phase hi gh performance |iquid chromatograph
met hodg, pasegpss b fitreennésal nceblobl @ONKPY FoF Nt elLs,

such as i soel ect ri cqfocusn ggmsegg $%§) |c|éqlsTI@§§§elnafter

30 MOMERIE IREY B&L BT HeFSE

35

abbreviated as CHO cells), CHO cells lacking the dhfr gene
(hereilnafter 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.
[0046]
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25 appropriate. [0049] When the protein or
peptide thus obtained is in the free form the free
formcan be converted into a salt by a nethod known
per se or a nethod based thereon; when the protein or

20 PeRLLACHd Syl g%s’ai ped 1{%@ ;Eél%Jﬁb@ Qfcgesald tot Bexsat

an be converte free formor another salt by
ree timeth ddp&mding [er tQé bind qfetthedPBaSed t hereon. The

NPR3 %gegef DQQQ%%GQ QMstEE%ﬁéfygﬁ Qreaﬁﬂbéﬂﬁlaggformed
treatée a'suitable prot el n-nodi fyi ng enzyne
al@ﬁfomdeingrtGE fafut axamhéeputllléﬁlmﬁitm@lﬁ dg®caPach ifake an

gglplg%dcgq& nat 4k éger&mﬁﬁngQ@e%@o‘:'&s t®aNULE

Fn Vi tro using acell-free protein
¢Erraﬁsl abkdn Bysd.erBodonpr BsAn)gf radbi ©9 e21 kUl OAA/e - Gene,

%e’atf]k %ga% %mﬁﬂﬁs%}’g Fﬁ&herl chla coli |ysate or
e

correéspondi ng to the DNA
encodigagtthea a@pm@@nnsbedcm canabpatrangfqrasdi de

thereof as the tenpl ate Ler natdqe! Molecul
AGHTBLIC AR aF D G%prtlL ’s%?he& 6‘% Séfﬁg%@!& | Free T
i rensGIH1pGeast teansiat.i a88systen{ ¥4X) hendcompriidieng

RNA pol ynerase, with the. DNA encog

R e
par | SIAaE P Pher BTSSP Re AL ERBIaTe, C0dgh SAamer b

R EAL &é?sld}l%eﬂplihsmghbbe basensgopieTyye é/}o;dgdﬂ@d,tﬁQZ 187
20 NPR3 protein, i. qtein.c | NG t th
61O R Ubot SACERRAE et Suite VAN SO Mo IECaR, ook, SASHREE of the
@ﬁ%n%@&éd $eauencRashew . by . SEQ 1 D WX .2, 75r 1@2%or(li%gA) and
thereof, or a base sequence conplenentary to the base
sbqubhl(ffe or a portion thereof, is neant to include not

only tHe,ahoverdesshd bﬁdse%&snuaheb@ ’camrﬂsfemmedl agetRHBRg to,
or a partial peptide thereof, t al$ };Ia §nc\§osl
Compexaiwis a thiesRaERPCAS rdﬁ?é:rlﬂe uth FC/dE n'(g { sing

{%hggzg sgp%@]c%ngogpgem _ary to the target regl on of
e desire

nucleic acid, i.e nuclei ¢ acid ca
of hybmlm&zll r@let Rat e dessnssaTRgH! eJF%r 564 &‘Pqﬁ g‘g’%&edmg
3 g% c%%tck gB5ei'n afaiRs Kobhru d&fdlrle@namnbermg)
of and, a nucleic acid co g Aa11
léameaseqsleelo% Wéwmn@aabﬁoﬁﬁf?ﬂ%@y gk FHeE’?%tro;Ep gron-
t.he desir a & ybe 2galgdet of 1@5)sepabllshed
%‘Qlﬁ?fer%ﬁ% P?)gor gr}g?neﬁﬁg%e?%g% cid Ag used. herei n,

"hawhng uas hanoiray Wirodogs, " r?&) éehpf (EhEht- ary"

msansnhaw ng a honol ogy or

Cultivation 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 carbon sources,
glucose, dextrin, soluble starch, sucrose and the like can be
mentioned; as examples of the nitrogen sources, inorganic or

organic substances such as ammonium salts, nitrate salts, corn
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conplenentaritY 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] 5A nucleic acid conprising a base
sequence conpl enent ar th SEXSEMUENGR vBBENUEAE, and
Sitﬁgp I\ng%“%’otngﬁ o5F ag%%egﬂ’oﬁ\etg Eeg}ggf (her elyﬁaf ter ,
pakseor eferdead can s thedel aredisensexaRies ©Talle HROTHEC

present inventi,on" an. be i:gnegds: r@rw%' E&Ek 0N
SURELRRSTS/ ocfaqtcrjfém‘bégeogle(gede%%?ligﬁf gjr"}?ryati.on of ap o
ra@nekon@deioro seruendedh &PR3:«<e rend Pagnemict @i -acfy addition,

Such nucl eic acids . are ca LR biling 4 Bed the like
vie@siti B4t FoT or’ ERPragsi %&%%kﬂ ?ﬁ%ﬁhﬁkﬁgﬁsbgene.' Hence, the

B b2eR88eAUES aile aeddunt tihe pHesenthe mesHitmops | greferably
capabl e of hybridizing with the RNA transcri bed from
alealtNPREO gt dird of i nhibiting the 25 synthesis

(processi REYi @ fdnciienvitiensifat snanaferptt ehapeopost

MRNA. [0053] The target region of the.antlsensg,yy, f
ud dactasigmo?t e HEEYEn sFﬁ%@nﬁqlgn 1?3{3%%? suk}jyect o

400 1 Ahi 90 ASadin |engklini 29 giudogegang Casamino acids
Vbridi‘'zation of the antjsense .nuc) ?I% fg}il.\l |dsS iaB1-433,
el iathi BiomiraaloP Tt BEPEF HMA S o O SFhe™ NPR3 pr ot éi n,

% i % PQ?b&P%&o&%&@QWGN@W Yorigr tliodR ] sediemécads such

or exanpl e, about 15 bases ftgr thgium s
shoBp-eistdcaydathel Wi al s agiehe 2 He F Re |ni?| al
transcriptio dugt 4. 9mdche 26 fongesin edfibgently.
H%ﬁ??%anre}g.eocgr%g%eri nggt ﬁne i ssues of th%oes%sgsog pacterium
synt hesiktiard Lant P§eni e1ansfozRaBE | Yorife "E5ti de
conprising ahout 15 Wor3Q1hasesrismpieeher aledyt 15°C to
Bérgf’ﬁeg? gbﬂ%cﬁj rﬁS{’???{rlﬁot ed the?eltgo. speci figally, . pe
LoHuexas €ort AeoBt -Brich dorpi A4 | RIS 5 TRALI-H Y
6- base-pair_r, ' 22 pERL 4 ansl ated region, 50
ﬁ@lrﬁﬁgﬁt?’aeaql?%n%ltda??oﬁ ?%siti a%{i on codon{,h %Croteianbacterium
codi ngcueglet iBRBL pahshad § YNt FPEET of° toddn,

3'-end untrangl afed redqi T L-iadr ireagoegi 60SC to
arfd the. gRAVRAFFI P U585 ggn{l%ellﬁ%%lrgi%c aci d encodin e
t e, NPR3e@r eauEsautpol ypeptdute 24nmbgupe: sglhécf’Egt‘é%e ?‘f"f’é’

target region, but an ion within 35 the NPR3
9@‘%‘%0 | §‘él‘b%t%de|ae%tnggggéa%3ﬁg

e target. For exar;{)slr?e,rmant
it is alssexprnpies ak enchaedite fou tEEPP o OIS
gene be the target region r 5 Furtihgn Meeiuh hBostian,
avrese s thiel 8i L3t d Bélfrkthﬁ%d%]f essgnt i nventi on be o
capabl & ofi i nbibbéédondNAL thasiatintadn A5Ro5Tpi %g%e
wth the NPR3 gene ich.i oubls@y St ygndeq; DN 05 01980) 1,
f of n¥le t¥$5pl @’@Fraﬁawgt r?% (2.)(’83(‘%8. vve%l7 "as inhibitin .
tgﬁnﬁb ald Pl BbALREALEG 10 155 Opbrintine i ar o [BATNPRE Githa ®
ot , elergclete!dailngtsr anscrigtlan BhOfuShent Wd%kiences 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
about 5 to about 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

. ’ &
35 whose host is an insect cell or an insect, Grace’s InsecC

31



5

10

15

20

25

30

10Exanpl es of the antisense nucleic acid include
deoxypol ynucl eoti des conpri si ng 2-deoxy-D-ri bose,
ri bonucl eoti des conprising Dribose, other types of
nucl eotides which are N-glycosides of the purine or

i ne base 0 r a @962)] h
Mﬁ%ﬁw gq’r@(?ﬁ rd Bagkbon %(IfegrIvl}sgee!g%\é1 wgfggcomrer]cl aa;l.yng
ag¥ati v esuuicleei dzoacmlaqmlthedsbgpm fqa;r%pdg%t%q eto
nucl ei ¢ aci ds an tic_seque oLhess th di
oBoRyRET R Aiyr PG e SRS FEnRage. (rovr et (et ot
1khgreol yARIS Lopr 6S2 tmc;ibemtl @ed . h&WLig vatiepn gk normally

al rgnment that allows base S ch t
s thonnd ¥ BUtOP 50 RARPRRE e TR Ty be
cgl%glké 84y %@a%&éﬂ@hﬁé& o8i agl terteidr andBecEONIELY -
oubl e-stranded RNAs, sin I, leﬁoﬁmﬁ)
hybr i 88, %P YRSy 4l §Bebrée‘gh%§°tofrl %g§ %c ggtal ©
"'(h%rdlg ;Jggggl fied ?ng@mueéem m:l;&)umﬂloseswtwlkﬁ@mum (MEM)
ifications, for exa 0 e
s 2dpdpa28o o A Bub 20t HaSet i A ey ] R e,
%4 1 1%§b3%biuiiéﬁjmﬁf @ﬁ@b@?cm eacraﬁtfueal Eygkm’cmmeldﬁgm
ceotl es wth their analo t.ho
IWMENaerNeéfgiL@@Yrm‘fﬁ]fl 8at PORs LhTS N gg’pwd%%}%um digm [The
h\,%csne Wt e ﬁﬁéﬂf&ed akaees z&ésrrca@xampl eyoheti, 519

osp onat es osphotriesters, or.a d 0
cw@@%t@%mﬂﬁ% iﬁ”n@eeéiﬁagtﬂ%s % KE c r%té%%hes

n};a s, ;0 ea%ghlé cedit aizni ng ki sk@ge snf cnheekaln&pl@n be

% o1°0 oat es, phosphor odi t hi oa j aE Eh@ 4& kebut 8.
hb@de Haei p@ sf d@l&:ﬁmdﬁu@r bBPRTIRHRAY Brotei

nucl eases, .nucl eas an%m qu:ltbochbemt 40°C
&Pbﬁh?afp’eoﬁl .l&eé‘oma%y %%’%ﬁ?aﬁd 35 LK), Uerated or
saechBsulas (toorbexanp? iou#snosHe THEE AU The

like hose WI tercal ators (for exanple,
é@ﬁt%Fﬁ% *pstral Sgalrgnd the like); those with chelators i, o

(for exgr@se:rumﬁalabpwaoﬁrodlﬁpﬁvép%%%? carp K RO

oxi dati ve met t KSmankhose w t h al kyl ati ng
ayesise bretH ﬁ rm%#’él ed 5 1| nkages (for

e[wml e, a anomerl c nucleic acids and the like). As

used her ei n, _"nucl egsi nﬁ%aexgttl geangngurlmicddemom the
aci d" P?ﬁ? I&%%ﬁ%%lﬁot ggﬂl y t purlene and p%cg € rmant
hasasrebdbtal sed aherulnodihg e@lm@tféﬁ'r@é‘?éﬁlen sté%ans ©

g By T TRy BUo0 10 purine Ang. .
pyrim %&eexaﬁsl@nmﬂw thet ﬁPl@&y@qq:lasl i§. efheacted from

modi fi ed nucl eoti de di fi lieqli ¢ ysé@ve a
o dn g 6% PRl PR T SR el T 2o PPt

DDt endige thrdeexys @flmmedayr@e e STUMHGLEIOW 7 H{nown

gens, "aliphatic r hEBYe DEs by
coaveed ed iam GPESOPE eﬁ f o(ggssi-15 uc nggs et hers. and

aﬂﬁ9§§sonlcatlon, lysozyme and/or freeze—-thawing and the like,
and performing centrifugation and filtration, to yield a crude
extract of the soluble protein, and the like can be used as
appropriate. The puffer 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 18

35 extracted from a membrane fraction, a method that comprises
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[ 0055] The.antisense nucleic acid is an RNA, a DNA, or

a nodified nucleic acid (RNA, DNA). Specific exanples

of the nodified nucleic acid include, but are not

[ mlted to, sulfur 20 and thi ophosphate derivatives of
nuc C an S t degr t f

G R R e R R e el
pamfbsmm@ Ium{saeedaceldtmffqgﬁélprleé@rRIQCFiRPéﬁtafcéna’é%nr%‘é"’e

ﬁﬁrr ggﬁg %”eécn%r ably, ?Fug% g ol Q}G‘PQQnﬂé}Pc atthat high $eed

he |ntrace ar” st abl
taanptcsemﬁetmﬂ:laelfcaaudn ¢cmha1@r1®aséh@ rﬁéeklelmembrane (the

i.weab I i t he_anti ucl.e
Rror Bathretd Srcasest S Ry ChenBhy orkient |
cilml;rlmug@dme atriaiethexln‘:ké yas ifecasyparpl aik et ldkAs@an be

nuclelc aci such. nodi f
& ahoNBRY, RSP drL pEREL O litaiothe feil)
n@thod3glglgba<§-c5ﬁ1pfﬁ%@% séﬁaaam;ldéaltheS cuﬂ;tuﬁe&?supﬁggxgtavm from
) k
i, B B AT BRLS G 1 Bt oR 1863 g FeRe ™ R

lll}ir% cahogé%sﬁ ; ':I%'ge agt]itsense nucl ei c aC| d may
rise an_altered or
bond, TRRINBRS FREGFFpFPBEET® %lr’g%ggrgﬁi\‘l%f?ns%fgﬁ%n'

&%W%r@&t%&f&&mﬁt%e sape hetappl kbds tobigeimed can be

, and can_be_given in the for
Sutlsttindt 85 BRE L HEhAGTOr BB SR 4t S 786, BoBl 45 5ol suen
ALY R Mb! bt 18RS Hageneuh I e chbes eiEC$w]lubllltYr
arge of the phosphate 5 rou backbone

srych Gy G165 EDRE BIRISS SOERDASE TR IS SCHGE P pRaed
}.rgiﬁﬁ%td ‘&Ef}é’%%@néé&e 19?Hol€@ﬁbéﬁn@e1@hﬂ neuehseas nlicdlaisd.s,

pt ake or exanpl e, phospholi pids, .chol ester
ahﬂrafneltlnaltepneaﬁebefwérﬂa| éﬁ@dpa’ﬁ% $ PGy FE?']Z mge el

P gk apd Q?ffé&ﬁridé& hhel eof
%Ct qﬁ%%tséoﬁ%ﬂj‘fﬁsggglild chl or of or mat eSlEEgI | rie

ahadganobudine alsi kel caeh B PR ERET RIS e P GRSY B e o
58%81 ttf?ﬁﬁgggtosﬁgﬁ o é@fl%ltgnghﬁ&méﬂb@rﬁpﬁyelmethods

can attached via a base '
babéan@ﬂz atilfi Ferenuek ebs | ek 1oER@D1 AR T Bt HHC %gra&u pgyerse phase

gﬂ g gﬁgrOLlnce §§§ %Céﬂfdhd@oﬁgﬁghﬁi hdthodls Basdbd emd
to prevent its degradation by
AU Ekeasese s uah laseéxohum @ tan§URNa&®, - ofT erET1c

nenti oned. Such c R |ng rQup Jcﬁl&ljéquea Bt c8fBimed
Ifoﬁlutséﬁgtoam#&&‘r ogy gr gglp?%%rgl?ectl ng gr oupg Known in
therapkiatécl uding glycols such as pol yethyl ene gl ycol
an 04t9<]etraet hyl ene gl ycol. zo [0057]

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 before or

after the purification, so as to make an optionally chosen

33



10

15

20

25

30

35

Ri bozynes capabl e of specifically cleaving NPR3 nRNA
or the initial transcription product thereof inside
the coding region (conprising the intron noiety in the
case of the initial transcription product) can also be
included in the 25 anti.sen | ei I 9fict hey 1
e BSETA Ry 8t g%nPam & o%%ﬁgy&ra:fpg)rl?%{e gtane RNA® exa_mp °®
obaﬂiﬁ@qoﬁtk)ﬂﬁielmadibfyiﬂg/hmmeasedn}mmsénacgﬂmo%ﬁﬁn'
it has recent een shown tha i 9O i Aoyt
apg§RY § HIRER TSP he %%O%?ﬁ‘él %{‘la%“'? r}%l etf/l ?(lgkevvi se
1ha¥ecadLinen@Gbtlegl eavage activity, this termis used
herein as a 30 concept i udi n DQIAé' : Scd 8%
have E%Eqm@%ﬁeefg-fﬁe ﬁﬁg%isgeg(l:led c “e%%%ggg%?i Vity,
cbhe i PR B&eraslabhlzgméi beayes sage| Belstsel blosplingiard the
RNAs found in infecti ousqqlg\lAs such as viroid and
hikeussi ey AarfPegiéiRndWM Y occur in the hamer head
31 the hairpin type and the |like. The hanmer head
ype 35 exhibits enzyne_activity wth about SES, 4
and i§ué@%®¢@ermﬂb¥53§t?‘%§& TR RRALT é&ﬁ%@\s?ﬁ vHEEe
YrdeD RoTQiRaftarndl s3aguengstom tdumpriikéng rabbit
oAt ng”ﬁgéﬁﬁ 5t PRRES " WRNA or the i ni i % ol
tertdnsErEpte ok sRricduehephed @0t YEGHr i SP ?‘?Jhé’ i°ntron
m)s!ag;té/ o;”tltlgeljicléés,e waknt B8 R tdotlrebbansing pta dme DNA
]ryro uct’) can also be included in the an%Ians%ﬁlr&%I eh&reof
axaliol the presemescakbadi BIRS Waf Pertatt &
| nterferen RNA Lhe; &S phenRoNerRdNspatiw chn also be
?%tﬁ-bedﬁgﬁﬁéggé'swo@%%eéoub% e-s%)r anded RNA i

to cell.s
s@stids zed thengeyreaddtitsae o}:rqﬂ:@@@lp&t&ﬁﬁ( gﬁ%rh{]aa}tylotno system

he .RNA, has. be 0 &I it enst DR Sencoding NPR3
%‘r‘\%terb‘?rs,coﬂpgﬁ%éggn% \@%1 i ﬁgza‘gsi nce this phenonenon
basa reoertlly pppeidesgwereo foag ukhe F9MIREFT an cel |'s as
wel | [Nature, 411(6836): 55 494-498 (2001)], it is
&P9%hg attention as an alternative technique to .. ..
ri bozyaresicleh BNAC tancdededpgnebe 428 38 FeOHFPEE e B 4 HE
basis of the base sequ [ ' R thReNHNA to
BERA PERE dsPng %G%rggm]%gpc:ag{ﬂ?g%%/ﬁ]l able software ..
RLBgEAR {210 thBNAEm®esmiigrerciPngpaneRfEn)2S §5¢hgmino act

anti sense oligonu of i and riho dhkeepresenta base
ISREBRRFB SR %é( %ng%‘?gﬁ’%} 8(%1 gréné{g?jhég{the tearget
eYeRcOT cofif¥Arenttbe taitialbasransarepRe GF Fr BAGEL"
thereof on the basis, of N e l-deenembed
Dmr§é§ueh%é“‘%%ﬁ%?ﬁaf?%?gé;ﬁjfccgy@ﬁ%ﬁeg#%% a sequence
GRI8 RERL 8 YerldiRriehONERE Nar & Pactrirereerit1dp APATPabt YT

aut omat ed DNA/ RNA synt hesi zer ( [ j tens

GorAva iy S e BeRRHHIF CorPERY - AP t%?&g%“bggb Bg%yl\i havi ng

RNA  agt j,yiiyi € altibe cprepas bty by tepet begionery @rpdREentary
strand and an antjsense _strand, res L vely;q usiRg, an

au drieet d6TORA TR Y RN EEF 2 ‘?s,lroeena{’t%gglg% % el iSin%an ,

/9. ARAronLE at &y nnealdnaybuf & e2ind orlthxahpl éssiatedapygieic

0 about 95C for about 1 minufe, and.a
il atcsabbet SBOE 1o HQAET TR T A5A0E T 1T S

hour s, AJl-9agero dauhl eratr ansier] pohywlieleotdide mrgéing a
prepared aby synthesi zi ng conpl enent ar% ol 5909%‘(%1&&’%@%%
shaa@ dsequenoeeh BN Gl a SIOTRLERY, LA s-GHEAP g them an
ligaring themusingylifase sh9@59% be "sense” against the

target nucleic acid. As used herein, “having a homology” or

“ (being) complementary” means having a homology or
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The gene expression inhibitory activity of
antisense nucleic acid of the present ?nvention can be
exani ned using a transformant conprising the nucleic
acid encoding NPR3, an in 20 vivo or in vitro NPR3
c% eSe)s( {§§565§P%f3)é%§€1 764 cﬁnmbEeV' %J@e@raib'lyvbbbﬁ)t NRIR3 or
ransl ati on system The nucleic acid can P
mmmpllmdreopxﬁﬁdnﬁbby ah@m@L%p%n9¥h§§§ekrﬁﬂﬁ1Wﬂ? pgeferably
ls;P <§ ﬁ,ﬁ%e”‘oeltwsmﬁ@ AlsS0sREQUEles, an ant i body
f or a partial peptide thereof or a salt
gﬂmE?oC|oThe anti body may be a nonocl onal antibody or
ot F1 bt O F G R pEE H GaR F D o oy oY
agai nst
1%ﬁﬁ&esbeeee5e@mmuﬁeepcodun@dﬂusﬂﬁ§3tﬁéOF%P@%§b€§PQSQh%n
SR UREBT BELE ol ROk Doy ™ P06 L] [Pt aparar
rgfrcold@l@o‘élcﬁlﬂabf atftid okgkntalnrrepandt | @ﬁno‘Pe d%ﬂeq%grn%t ! an
uci ocl.onal ant
Z%§ Bﬂn'fn‘h‘? R3E° gsjdligés)dé(aosre 3l equansmef{hf;cﬁs%étlon of @
EREAdElor0kequehbee NERI-@nacdimgraiucieis sPie. efashi Rgcleic

‘gégégggéh§§£gg¥gt%ﬁyu§¥gaﬁipsd J"f% fTEh@Qon'&kQ&Qﬁ%531on
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|ﬁ%ﬂr§b?¢e§% ggjﬂﬁ Fr}ftal:lm stnermttextsenadzj uvahﬂ@raqildegﬁdt%e
van ma
RoRRENY yBERE STt B Bug t B0 ST N n ot ol
‘E}.‘Qxﬁé’cﬂﬁ&l Ffr\bﬁlelﬂﬁe WSR XM, esndfof Hehidrdihg usks,
T oL 2,,098%, QULBER R 607U o protes
éﬁg e® ﬁ8 96\4?412 préL er enc% pro ein)

%iv$ 40 mce and rats. In preparing cells producin
nnnoc?onal anti body, an 10 indivi dual shomﬁﬁg an 8
e[nDBBi)dy ti ter is selected fromanong mammal s, e.g.

mce, I n
node |s CO A ed %tﬂoﬁ oﬂrﬂﬁeg%ﬂtlbbﬁssmmWr apyﬁ-pchf the

o enrsad o el anPboE a0 hiELR A0, 5P
%Eﬁé%hgng% #?%?1\gtﬁgng¥§|£ﬁgidﬂﬂlbsnsmhmm@ﬂggcaaCLd results
A ot body broduci 1, 5 WL PRImsen BScesn, and
ant| %%%g]sggln%ge ls%bejézlegggggrgéf ,pd1@i s@xaaphence edC NPRG MRNA;
escri bed bel ow wi
aﬂiﬁ sedatpl et haiowetldr maﬁeﬁgf%et%?cﬁ*\?ﬁﬁ%faﬁ‘%h%}e %hole
aS§gEegg%ugg mQNA - the initial transcription product for the
longest can be mentioned. Considering the issues of the ease
of synthesis and antigenicity, an oligonucleotide comprising
about 15 to about 30 bases is preferred, but the length is not
1imited 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, 37 -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

35 the NPR3 gene may also be selected as the target. For example,
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anti body. The fusion can be perforned according to a
known 20 nethod, for exanple, the nethod of Koehl er

and MIstein [Nature, Vol. 256, p. 495 (1975)1. As
exanpl es of the fusogen, polyethylene glycol (PEG,
;pengdal .rPFE t be | Ke Al nReoAERd HORRd oW hd gene be
lgrgge%%%% gﬁ%g%bto PEG As exanples of the nyel oma

thel kergdS-degiP@G1, SP2/0 and 25 the |ike can be

ment i pne ei%otl% preference Giovenct 81 P Md Brethat predunt
nunber “of anti édy-produ0|n cells splenocytesé andb
imyehoien cedy e §apaéi§r®f)lw%‘a-@éi§tln$: §NA FZHSEriRRiPn PY

f.usion ca eh G rdron YusddiftgaRE&Y DNA, to
k?ﬁ%é?@r%% nggtﬁ%ﬁ' ggﬁéééggé%slgfga@concentration of
mbout 10%le S0%¥ndandrspléncfsariedd ehel®eiNi&iBy about
20C t o _40C, . preferabl. B e PIC frerzabaik dr the
Yrenf aﬁ?ﬁﬁt%@?’éﬁﬁ%ﬁfxvggﬁ%&?ggé?%ggs%ggﬁIﬁé used for
iSEraeni Rgaasapnaclanalrodatt body- pr oduci ng hybri donma
for exanple, a nethod that 35 conprises adding a

ildoma cul ture supernatant to a solid phase (e.qg.
m cr opiaig) chavi Nheannahtegen mimdieias agipr mreiyee

directly or alopng with a.carrier SQl ereto,
@W%&Pﬁglﬁﬂua%ﬁ -Cioﬁ%ﬁ%b?%buﬁer?@‘g’ﬁt%i Eg%‘)’}%'an

A drRuse 1 hEpusaghahkitnign Dant bdeely dtheasedPeherf mouse
cells are used for 5 the cell .fusi I » it 1di
e GHarIoPe PEUBR B8 N CORLIE B TReCl ke, oy Dyamidine

PL ot eidy Arrardpdeimats tavtihe aumaciromdlecantt borigkissend for
to the solid pﬁ

ase; a method that. comri.se ' e
hympkﬁyn@qgmeggp@l%%&%élagﬁ? P%c%enscg%ééﬁpﬁgggxg%g}%i%ecﬁlc
?ﬁraﬂﬁéfé%ﬂ“ﬂ%ﬁ%b@@Uééiﬁéﬂﬂﬂdbegythffi&gﬁ?gu?npeaﬁSQﬁ. er

ereto, /o adding a protein_or the |ike.lahe
pot pok bR IR 164Bgt ArRECIAT &ADYRES o{pﬁﬂ%édl%igkjésg%%ﬁéj
%ﬁ&gﬁ&i@qﬁi j%?h&ﬁ&f%@ﬂﬁgﬁyﬂhbedugbgmﬂgémoaﬁhgnm@mtcﬁhat
ase’ and the |ike can be mentjoned. clan
anf.ohsdb@ese @i rBadser ety %@GMFHB' tH ;k%f%grrg%‘ hod " o
@%‘{maﬁgr 1'Fee lgerea. midod fhgsed sbesronst rehided et isgmgle-
y

nor ma e achieved using a nmedium for_ani.ngl
@&kbﬁdsdppmkmmnkg@ﬂ@rﬁhr¢m#x{ﬁy%gxaﬁ%ﬁgiﬁzstra 428! rRNAS, or

iﬁ? U%@éeéi Ds: 4y g {as% Z14h the unikei fAey selyectieptides
¢ e Yng iedi um can be used, as long as it _allows

the hybobdohed t@igaoowplﬁ@’ﬁi@ﬁdrfplt@,osﬁnwgﬁh ?wmmo

medj,ym cont aj ni % 0% ef grabl 1apki% kao@fH%n the art,
F%Fg1lggg%oggfd%%:é”%?%l%éd%ﬁﬁ$(Vﬁko Pure Chenical .. .
lchest wieR, chpel, theset achhvtptedt $DPos VoER) s"ggaﬁ%r“u +on ©
serum a serumfr ' AydrdogenBs cul trurgheir

(BEMCTO PO Ri g%.&@i%’%‘%b*%%@?ﬁ Ltd.) and _ts he. |ike an
benalsehe, Cuhbby atitn indrpephecay §o95 TAGFREPTS P0C to

40C,_ preferably about, 37C.  .Qult] Q84 t 1 {exd (for example,
rﬁ#qﬁﬁQ§¢d§Sd§§§ht88 {hog witH b %ﬁ%k?y ges or

3 weeks, preferab 1 week to, 2
weeksy1 Presphbhivesd i arhomppobel perdtrmEdoRBRAEITIAGhES

th f 5% g :
3Oaﬁ§ﬂ§%§§2%f§§g B?e% %%O%%dcgﬁpgg i Qxigergd@elinkages or

doma culture supernatant can be
det ek neshdanntihe Saimagmnriéprasxample, phosphorothioates,

phosphorodithiocates and the like); those having side chain
groups such as proteins (nucleases, nuclease inhibitors,

toxins, antibodies, signal peptides, poly-L-lysine and the

35 like) or saccharides (for example, monosaccharides and the
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30 the above-described determ nation of antibody titer
in antiserum [0063] (b) Purification of nonocl onal
anti body Separation and purification of the nonocl onal
anti body 35 can be perforned according to a nmethod of

ﬂ}%gynogﬁéééndflh SGPaL dié%bf%“QfBEréﬁéﬁﬁﬂé ORcra8ihd,

hary separati on an urification ¥cl onal
pa;mrlaﬂledyal[x@ tgxe Jsalebvn*ghm Wlélhco%la&roéél BEPLL PRI Le

ﬂﬁ%&i%gffééébégil 21 RE@%iQ'tﬁgde1 oﬁh&&ﬁf@@@@ﬁ%&bsand the

esorption wth i on exchangers g
1DRAE), thbse acient rallﬂcugatlm agpaltsi pr r*ali‘?-?ﬁ] WlstﬁleE‘PfiiL ied

purification conprising_collec y | y
LigikRgesn ( (58 | S Bd ead Lo BETE séuc %égggna%% %21%1 Eggnldlke"
sphisddphasein ProfeileoAidel , PlutdiestGie Amndi 'Tawdrati agid

the |inkage to separate th

JOGATPE BT i S epBIeH Snal” SHe Bady]” 228 pet
ol Jroral m@@ifmidyuemferbbycpxemﬁea nvut @wdeéﬁeé@roduced
produced accor

net hod or
L 1RS48 R RO FoRoP bk o L a s i ated
@ﬁtir@%doﬁyim:d&lr%,e r&?dl 8nb1ﬁll\¥@1‘1thed:l¢r©&mcb@c plrjgmc efhe
formng a conplex o Nt i en
oRHE g amﬁ#a%ﬁis Ry &5%??“ ﬁegttg%% *‘1?%%3%.’%%,1
Hﬁ@l‘ﬁ dawlto'ﬂ t herigonplRx mltahg mmnrﬁer axanhie, one or
above

bed met hod Lonal h
' @on@thqQAQQlcgppgg%|$%y'§> 856%?82a anth Bg¥ogens,
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& & ng an

agal gst & NBRR2, saecme}s Yo eonvhetedmimized
Qﬂiﬁrﬁ%@lyaﬁjgosgpar ating and_puri f the anti body.
Regat tomayl tareueenprex ot %%ﬁoﬁ %én and carrier

Bpg%g n used to inmunize a mammal, the kind of carrier

n and the mxing ratio of carri and pt y

be ankame@tZ§eWﬁat @\’/‘élfelt%év &s au ﬁﬁ\iﬁf % DR% st 4%

antlg dy agaiist %Qg (AN AN g h@gﬁﬁcﬁrflccr esainphk%obﬁ dhe
carrier is e |C|ently produced; for .exa

mﬁhﬁdeﬁhwcmraﬂsésle%mrnéwoérﬁen%fer%ﬁﬁ sulfur
Fq%\ﬁe@ﬁé % %Aag.{ée'de,@mvg‘éi’@& e Inm@@talhemfsamnm mhoShe

nin aratio by vvelght of about %
t:es3Gta0r po edeyivlayiahovE ELOJEBHI‘{?leP 14e A5t 6R can

be .used. Vari en a%&el@tegséa@u@&memﬁooftme
QUFOPHGLEP S HaT taénﬁ%raé%d igg?l er: glutaral deh

de,

Cﬂé&dﬂtl thémtimi aiani te desiunedPrESEERPIN YT Ve O 1OWINT
gSE;ﬂ; t%g%egg? éé”?%éf%ggg EH@ iﬁﬂfgcellular stability of the
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.,
Pharm. Tech. Japan, Vol. 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

modified sugar, base, and pond, and can be supplied in a
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group or the dithiopyridYl group, and the |Iike can be
used. 35The condensation product is adm nistered as
is, or along nmet abol i sm (for exanpl e,

sugar/lipid/ protein nmetabolism in the liver, fat

tissue, | £1.4 : FSspisdand, chans lied
PR Bt i g R o A B o) RaMoe Gpptie
tougehentherdmansddc easi opad ivesohdeE g nfpee|qt an adduct. As

differentiat. 5 r LibGs! SG&H aHd 1 afke,
sﬂé%agcﬁ%%ié%r %ﬁ%)aag%ﬁmﬁft gr%gogles an NP é’gie’?i es
warhbectsetb asw nedgakatoe ofedtaiic ahares &t ithe ghosphate

and/ o t abolis 0 f Ol Al BRNEs that
QW%E}ﬁFnFlﬂ%n%hyasr}@o|ha’8F8%]i‘°§lc% SERTRhEes |4 o i Eand,
drihahrexpret aiterdugdanseivh thd CelddueBlrNPFRPY SPElFSRA®

the body thereof (NPR3 defjcien LE1E S POSsiH1@stOrol
e ss Cf‘ﬂeu%%iﬁwﬂfgfr KP %eﬁ, ?ﬁ‘)é”sﬁg%uﬂé‘?ﬁ@f’ EdggJy and
Ald AMeNMuSEE] Ncd® WwCmennibukd. byasalintas rzaferreg &ar the

NPR3 species to the tient 1o s ARt of
agREEt /0 FRBY e B XS ai@ﬁidﬁi]%}’%ﬁ‘ﬁ%seg%g?hg?&encodeéeén
NPR3 494 e8h16ré Mot epathehtc armd.cakindwihy Hee)DIGANt BS

be expressed, or i ntroducin odes,ang
NFHG Fysee; SRS S BESABPRR LI B I he DRA

LRq ber ety essadi capdidhesenfdaer ber ansptlhaed i Nigh tshdagel | sugar,
to the patient, and the |ljk

. _Accqrdi :
op et e B BRAT RO %7150 62371 b Ssgggg}z(ogg‘gbég\gﬁsgfaﬁf’in?
§§°‘§€é &pd 833 chOXi o @hwraehec3and! & ehdr afetite quucleic
gents for a di sease associ,at eg V“”‘;@’EA@,%% g)égf‘uggti on.
Bridaseoreyesti AtaddsFrartaiPrRE 8y sPunci™on Pnclude, but
%Qg?ﬁéﬁeéééﬁéhﬁdRﬁQse?bEHHfﬂﬂ iehesoméd celShich capping groups
i

erentiation and/or netabolism preferabl ,
Abnbidel iinites st nEBI | T9<brént PALT O LS L Broteoting

et a?gl *E‘&}n nreferably, stgan/ding gieereisuarerabol i sm
9h the Tiver, fat tissue, skeletal nuscles, pancreatic
ipellgadhy bore g lovarti paget aHtR YR IPPReI Yt e

s%ﬁgggl cally, for exanple, obesity, diabetes, inpaired
g[I e tolerance, arteriosclerosis hé ert.ensiggﬁg IRNA or
hyper | Rphuimesm@b@ﬂﬁcogosmefllé’éllgyl g%a‘ajin% Ses

. 9., .0St eopor osj egpah gl aherkb6keisside heusoding
%S'teeilgrlg}a?e%g nszdsrﬁgggéét?oph{. bor?e, Behcet di Sﬁ%ﬁe
anlglonsi(Bgmspiomichd ithies 1nbseropeiatysits, ThSt 8% tHritTs,
rheumatoid arthri.t. | ike)ai1aedpthentlkded in the
[Wﬂaasgﬁawl%tple% gggg%gg)a ONA t hat encode an NP o
speciemse hhelelmafdier ofotbei PEesaref éPVERtt G as ParBRAZY™

LR S BB s s Bne puctete
a, phas maakegi cahdy momeptabbeer sfiraway thatopt hge HVAs having
p@ﬁé@&ﬁiﬁ%%%%én&@”@?%ﬁ&!%%z@ﬁerﬁé%&Jf%} 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 infectious RNAs such as
viroid and virusoid, and are known to occur in the hammerhead

type, the hairpin type and the like. The hammerhead type

35 exhibits enzyme activity with about 40 bases, and 1s capable
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5As pharmacol ogi cal |y acceptable carriers, various
organic or inorganic carrier substances conventionally
used as preparation materials can be used, and bl ended
a2|330|p|ent, | ubricant, binder, disintegrant for

| d_prepar 11.90Sv18 | 48R o] bd 4 £ 1)

o RN v +h80Labhdi z@iNa BYSPendk

g%ﬂ?? #%510 |§|ng %g nt,?ao buffe?, soothiz pa eﬁ?@g
siﬁéréi ek praeparahi omd A@Goens FpKkehe \)Wél’“@r%@é%s%ta?’;ﬁture
g ﬁg{;gp?%%%to qoagglﬁggvgn S 13S 185 REESEEY ldnpeemditary to

X , a colorant, a sweetener and the |ike can

t_ﬁbslaegﬁrerts atl eaRmgbes bt eofo XEMBI- e sBeffauste tBXE| pYRAICT
i.nclude | actose, 15 s ose, ' S bt ol
SPRPERS e HTor 2007 ok o A PR B P
el hik 05@varnomes bifs hbt Ut Bth diyidigoXePPORY | B ulibel NPR3 mRNA

.sodi um car bo thyl cel ].u m '
T i
i agat Qin?ﬁ@-“ﬁﬁ:iammeall ygri v e tea divbicd it BlkeRYNEnd OLPRE, With
20Pw ef er ab’.e exﬁggl%s of t&%&'f”ﬁddﬁ@QE g EﬁLﬂgiable of
afagWés Mgkt §t St TEQNcP Ui Stear at e, ta?c, col | oi da

%éﬁ&gﬁciﬁgﬂrtbﬁndﬂﬂ?ﬁto RNA he Prafser dbirecexiapl e Se t feti.
. ;

i GeABRs: ST NaBlLP SEtenBbRE PSS ifte] 8hbBayme 1s

S Doy WREh¥beg! bl g5 expsedhion cardimry wemhyieEd (ihes BNA

crystalline cellulose,, sucro

e, el FUPRRT iy ok opy E Tl e o TARE LS

OSE,
?%195 QP10 RYLIES hyl50lyrid) @aethpol yoimed pYchok eRARSTERIWith
ne 11 ke. Preferabl e e§anpu§%_%f hescri
HRSA matirfdsd £ACPTARCY R EsEX9BB LT 0se, écqfar?:%]flption
§g§€8&%’”&t Q&t%ﬁhhgﬁnoﬁ%cl@ccwmus Res., 29(13): 2780-2788
oxynmet hYl cel | ul ose;Ccroscarnel | ose sodi um sodi um
¢apbbxynet hyl starch, |ight anhydrous silicic acid,

I ubsti tuted hydroxypropYlcellul ose, and th [

, I :

ﬁS@%gfable exanpl es of the sol vent_jnc| ude %e gbke

35 i nj pethlerstyandad, o R FRyEHAS éSFﬁwgﬁh,m%ﬁ%ohoFF Y toa

g%gg{'afnsee %A’c%okwitﬁ%y%@yd&ﬁ@lqg'rké@fﬂbn SESERS ORNA or the
[ i've oil, cottonseed oil_and the lik -

initial transcription product thereof (comprising €he intron

moieﬁy in the case of the initial transcription product) can
also be included in the antisense nucleic acid of the present
invention. What is called RNA interference (RNAi), the
phenomenon in whicﬁ introducing a short double-stranded RNA
into cells results in the degradation of mMRNAS complementary
to the RNA, has been known to occur in nematodes, insects,
plants and the like; since this phenomenon has recently been

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

494-498 (2001)), it is drawing attention as an alternative
technique 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) .

The antisense oligonucleotide and ribozyme of the present
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Pref erabl e exanpl es of the solubilizers include

pol yet hyl ene gl ycol, propyl ene glycol, D mannitol
trehal ose, 5 benzyl benzoate, ethanol, ’

tri sam nonmet hane, chol esterol, triethanol am ne, sodi um

.carbpnat e, _soqdi j t ' ' i
R R e e S
nRNR snspendimig iagehtanswtigid coupradeahtthaseRtagn the basis

t | triethanal ani e, i ,
SR AP B 0P (SR A AR St st ton, ons
syhlaes tleindenzethoncencol e Ary| FRYFC MRSt Bar at e

and the |jke; hyd hi | VY .
GBSO 2L B g 0 POl TN, R iR AR i bopLied
B ashexyiet tothealy, uBestnametdnrace! Bofotlks 1like). siRNA

hydr oxynet hYl cel.l ul ase,. h h 16,4
R e e e e e R
dgfﬂgnggfglﬁh% e&’reziliwhrsegenaam caEspectovelandising Pike
e _exa es of the isotaqni.zi v '

T Tl e
%f%%%ﬁa@@daﬁﬁ@aﬂi'ﬂ@ebugﬁgfﬁfﬁcﬁlakﬂmn@)lanpb’esabﬁu‘ﬂt BE°C to

Tferi ng agent i nclude buffer such a ,rph sRhate °
aeBitatdd C cErhERaE, 1chtdte &¢. e s ePﬂ bPEpPROuE 30
@ég&%&s 1@bc the $8ehLbi Ngcagaiut BChudes beAz bnatt obmible-
and the like. 25Preferabl e exa Iesdogot f
@t@@éie\ﬁaﬂo\lé;mpﬁ%?%‘“o“éiep&a&o??b%’Frgpoaa]iees, ch Bt ane
P&K%J}’émélt%‘%ﬁ}%lif&mébﬂdal sohehds dehypdeoisptdktermiagely,
sor he ’

bl ¢ acid and l'ike. Preferabl e ex f
anbéadimnibemnnchudel SR ¥iNCe FRERCOT M ¢ 3%%%5? f}eol i L(T

5> erabl e exanpl es of the colorant include aqueous
igl %?L tar pignent (e.g., fqod colors ,succh as gqua :
Col or Rexl guos. e2papEs PN BESdPEEPEY 3t owINGS. ﬁ angsense

) 00d | or B s .
P L0 U . Spteon b o e o

aﬁe:.ag.eﬁeg?irg?'egmqélééu@ ?%@W&FWOFS{‘){TQ%?%Q uqug'?”dyéen in
ive br in vf%f@qﬁPRghﬁéﬁé”&ﬁﬁﬂass&@ﬂ sy StengXxictean in vivo or
in vitro NPR3 protein translation system. The nucleic acid can
be applied to cells by various methods known per Se.
[0060]

The present invention also provides an antibody against
NPR3 or a partial peptide thereof or a salt thereof. The
antibody may be a monoclonal antibody or a polyclonal antibody,
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 antigén according to a method of antibody
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

carrier or a diluent, to a mammal at a site enabling antibody
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etc.) and the like. Preferable exanples of the
sweet eni ng agent include saccharin sodium dipotassium
gl ycyrrhizinate, aspartanme, stevia and the like. 5
[ 0068] Exanpl es of the dosage form of the
ALALERES i1Rnad sPhah IRCHLL 15 . CONPastideiroBoi DEEtEtseOr al
preparatlons such as tablet, capsule (|nclud|ng gpft

Il

aoApBalE, PTAMIGAAPREYI WyOn giheh GABLD bt oy FiF!

Hig'lé‘cé?”ad %n%koﬁr@xﬁwd'tsh%nlcbiﬁgle@élcbdﬁw@arcemhgrm
parati ons such as injection subcut aneous
audmlectstgnem nPpaienols nqapfnééwoﬂer‘ig HEeASEHF af v to 10

1Wegcﬁho{]otélnté'v%&‘?yr bt ppealddisect i Shples et eriimammal
preparation (e. transnasal preparations, transder nal
yeepamabkeys , mambrx@m @0@s ) 9 {HSPOBETBr I g LA PecFATEP

rﬁf %%gltt LYy AR L5 # #H'Pgﬁletf@!?:wlce peldedt todhlie and

a rel ease contr preparation (e.g.,
r=itst.ai ned rel ease m crocapsul e) and the like. These

phar ceut ical. t e USe0
nmet ho ﬁre%arlnﬁ; usgi%nb?ﬁ&%@eﬁ % f)ﬂfeﬁg?u fo%ﬁﬁ??ﬁ%h o1
ﬁﬂiﬂv&@haml siyywidgranexakpbedy n@tﬂﬁ?dssdé%%??‘k%ﬁ finem AEOng

gaEese Phar macopoei uggge&%c}m ke. a§9§&élfll ctﬂgetslgbqggn or

pal i Je dra 1ons are described in detail
pﬁhwnoﬁbeleommwﬁd antachidays rdedi Ehnal nlrftnhiéllzatlon,

ar maceut i cal onpOS|t| n
P THGEU oL ST 10, SO 20 SRt o toseseso
Ihyéspomaar&ms, \lelﬁ;ér@ogamph\enoabmﬁtl cantlﬁo@dyogwbgpmg

or _exa

bym 5nab8i PEPRA S ci %I Z&t Q%%heﬂ%epggﬁgﬂslg%cﬂystlter in
g#gééﬁ%%ef%hfbﬁﬂ pd-pErTRireld apd fde ddake)e, areacting an

I egran car po t
Nﬁ@3|$mﬁglesalgpﬁg%g %%ngg?g Qﬁki%hﬁﬁgFg l&ﬁ%ﬁﬁé?ﬂ%

Fhoéé/«{@ﬁnnﬂl%@l tué Oéi@cldl)t@'l’ OXyDaﬂm@Mmﬁlalg@hbsbound to the

yvi nyl pyrroli done and th

ke
taaltcbo%gn%?u?hl%%%r‘%ftne 8??%?‘?“%%@5%?&%%?%0%8kglﬁam
h@%hb&keﬁo@'@{ahﬁﬁé | Kife et haet b‘feKdzdél‘th&idla@ldt ¥ilahein

orpressing them with coat ored
aonssar viols i, apeotts o dda T G (gRatp1EE of the fusogen,

polyethylene glycol (PEG), Sendai virus and the like can be
mentioned, with preference given to PEG.

As examples of the myeloma cells, NS-1, P3U1l, SP2/0 and
the like can be mentioned, with preference given to P3U1l. The
ratio by number of antibody-producing cells (splenocytes) and
myeloma cells is preferably about 1:1 to 20:1; cell fusion can
pe efficiently performed by adding PEG (preferably PEG1000 to
PEG6000) at a concentration of about 10% to 80%, 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

comprises adding a hybridoma culture supernatant to a solid
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35 purpose of taste masking, enteric dissolution or
sustai ned release, by a nethod known per se. [0069]
As exanples of the coating base, sugar-coating bases,
mgggr-sglubls filmcoating bases, enteric filmcoating

S, susta -rele A4 1 base d i
TG d8no6 BRrTOes A I Thoar Coat Tng. baae, Do oeo™
@ﬁm@ bs aseny witirch rayrber, @sEerPRdcHR®ISTRi SR

h one or two or r L nds,,S; f HMG

%%é%ﬁg BPeSPBftEPEAC)aogﬁgﬁﬁcé?%%%§§é?gaef§?%n, gum 1Q
Atk opul Lnl ant ileaiyndsbasehxitzan moee| Frels are useggfor

exanpl es of .th t er -sol.ubl i ks '
o BTSS0St ¢ ARG e,

f‘% Ry ;tﬁ%nmkfylﬁe:mmrtege, B hyatibXigseRfies the gegoclonal

, roxYet hyl cel | ; i |
SHEHEY F5OB01 001 hyT 008 CORSE byl A ACae G Bt oo see
%g@irrg;pg?lla{;glyﬁﬁtigﬁﬁ&y«h@lcﬁlbmmubymatﬁﬁ( EwdeagPiie qltafsgd@aving
,  Roehm Phar nm, , d i - )

301 SAHEOEIGES CEUCH A8 HREH Bh: PR The PrRe aan dpereter
10 geaﬁh&%dprc&%i@xaapt@@ nifket hebeheeriitH id medbapshiye

ase, cellul ose 20 po

. h . '
B o 20ca0p oL L3 S8R geecting e monociona)
'%%@%Béé{ noRdrethyheekb i dghazeet abe swreciikat ean be
carboxymnet hyl et hyl cel I ul ose, and cel | ul ose acetate

pletnliabaed: acrylate polymers such as netbacrYl ate
copol YIBLo&a dEHd a8k boki é4 rade bease) ectRekfanceirding to 2

GrbH] , et | at | _ :
L+ s e DGy IO IR o PR Ay 1 Boeseron
Wgﬁg%ﬁgﬁ’di@ﬂ'&eé (i imsle: Rae@ym RoehmiRldr palls

ancbrilbachi i cifn BETTIRIPORBHET A /R BT BE Tt ALY oune)

sustained-rele fi i : ey b 4,
Y S L8 08h 22 erhy PEa Tt ae aetyl ate ROl VIRS o .
SRaS@miCﬁﬁ; ami hoabk kidwetthec PYPEEEOHDFG WY * RS TEG Faﬁ?’?’ an

r na Phar 2 g %,
o o P S, SRS e om0 o 2
| Eungidl NEsktnade GETEPLiRBeh e GROR O Ang s
| Ke can pe, ti : )
bgggs)ﬁﬁvmﬁég3§g59?ﬁ§5]%équtgboﬁéﬁﬂaﬁﬁﬁMDEE gentn riyee

medium for hybridoma culture (SFM-101, Nissul Seiyaku Co.,
Ltd.) and the like can be used. Cultivation temperature is
25 normally 20°C to 40°C, preferably about 37°C. Cultivation time
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

3p the above-described determination of antibody titer in

antiserum.

[0063]
(b) Purification of monoclonal antibody

Separation and purification of the monoclonal antibody

35 can be performed according to a method of immunoglobulin
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suitable mxture of two.or nore kinds thereof. Also, a
I'i ght - bl ocki ng agent such as titanium oxide or iron
sesqui oxi de nay be used during coating. 10070] 5An
injection is produced by dissolving, suspending or
sengégéiéﬂ'¥%d3§BE¥?i&£EHdHQ'%Qt§n S+ @MW Bparation and
8Psper5|ng agent (e.g., polysorbate 80, :
ppol §bxyetdrylcdneohyd orfdn @ngdbedyt &2 - il SGgFing-out,
ol yet hyl ene .ql ’ QurreLhyb et IgHeRs @i taodbmym
aEFB%%gt D%%ngﬁégﬁ#ke §£§'preser%atiyégie.§bh
erethybpasakers, kdspropydpanshessopeRyt "HitéohgP, exchangers

chloro nol ,..p [ , j ani ghaEk £
(&98nt ?ﬂ;ﬁ@ ’ dslgglg‘é%g{éﬁ%a?g%nél gg)érif%{tﬂg%ﬁgnni t%fk,g% e
rseibatobn @imprdséngndot keetiinke prandtihentikedy| weig an

aqueous  sol vent (e.q. [ stld t i;al gaLEa
TR RARR T e STER1 B Ehd TRg T e bran ol Ty o
5Qwent A250f bteiveget ald eligisosistithg asheliipgagr] to

sesame oi], cottonseed,gil and corn oil, propylene
SFPPEEteahc t %93999:?99FP0%%i; red, additives such as a
g4ii lizer (e.g., sodiumsalicylate, sodium acetate
and the like), a stabilizer f(e. Q. human serum al bum n
ERrereRe tiPRey T R O?BEtﬁ??iF%ﬂ? nt (e.g., 20 benzyl
al cohahcapd1 yoeotd kehtabydpeofise: prReenhj Beidrdnopscan be
usual l'y frlled in suitabl oul es.. [ 0QQ7 S8 based
P usieh AFSET SR Hefs o BEANRBINT &S 1EE 28051 Eaea pase
it e Ga bepadnd ninghier, edner pdlyciamaionnoidy afo theoprogent
exanpl e, mammal s (for exanple, humans , its,
Sﬁm&nﬁiQﬂMCﬁ@,b@a?%?%ﬁcqgagg,faﬁﬁgwgﬁ%ﬁ§%§§%§a%%q$ﬁe '
l;h,&m Wena (DNALOf 1 ddie sRERSest a i preninonang ys@FAST
the J%scrl ed.p(ophylactic/theéa euti%IQ%%n.n the 2NA
ptotéin priewert zi A eh R L oh ¢ & TE “bei ng
L ORgLE ea?s | 0 2BRv30. SRR Abened psEssinorlvesi orn EilRaEY
28" T etToviras vector, adenovirus_vector, or tibody
adedocaswocicRld@chiral @ RFAGYEE SRt M Htthihi Stered
accordjng t pLional vret hegunThed BMAmef, t ded
6?8§85t ?%J@% |%Eg%§n al'so be administered as it
skpadsting droy@Uefyang it aMPPAEry subst ance to

promote its,u , Vit b igRnecgHeign andathetber
such a e%?ﬂ%ﬁg%gé% gggaeter. [ 007

2 o The _d \
@go&anNER&dgpedMQ@naaﬁi@gmﬁgg@ﬂdﬁﬁé Bhangfg?%fé§?6%¥oteln
Inistration, t r enihaet ah
T RRSL POE R TR PP e T e

in oral adm ni str.ation

thetdese 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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5is normally about 0.1 to 100 ng, preferably about
1.0 to 50 ny, and nore preferably about 1.0 to 20 ng,
per day, in, for exanple, a patient with a sugar/lipid
nmet abolic abnormality (assuming a 60 kg body weight).

L n_parenteral adm nj I @R, 5t Hgsd NGte adgsee VatdES ng
Wﬁiglbeﬁo‘fﬁflgﬁ P%egnsﬁ JJ?‘\IG%?J,O?%/S lgdm' .nli stration, target
2Bt gandy syrqulucis pn mey hidts cidmdaddbhratieR of™ AP he©

|ike, for exanple, | f f ddMieckikearidhe
1H65827S %V%@&ypgggﬁgﬁ%fpgbgotﬁ@g’ prlefer abl g aboyt
F@ednOs 26orn).etanddiovantpraf draphg’ abbrgompleteoddgiypt ™Y
per day, in, for_exanpl. ' idrhed dBout th to
b§u@9¥‘}¥i‘ﬁeofeﬁ{§t aBot 1t a%nggﬁgﬁli%g%(eaﬂgsumeng 2 60 kgree
1hodymuei ghtyotdin evases2 vhere weekssubj ect of

adm ni stratjon is.other : & blood,
corr e%%n%‘ﬂ?@cqtoé“a& ﬁﬁﬁjﬁ?}é%ggz ea%p%%nggliéc%y e gh(t)O
£anthe adpiai steree. 1Tke, dosefafabillieb DAed ofo Remanmal

present invention varies 20 d i on the subj ect
iormund#eAi 8Y r R (ﬂ?ovteéflﬁg?rg?%(gﬁn%Qgﬁﬁgt ons, method of

adni nipgfKaibesn and iteeyl tkeer i in enalsatwh et o deReTmined
the dose’is nornally about 0.1 to f eralbhyor
Tbdute Baget BABERIPS ARG ABPES p?‘ee%cer?j‘%%figg 3 %%?l 1.0 e
grgt:'{m:'qyp%ritgﬁyiniébr\ﬁrm Sxedn tel, ona apdt pent £ igathoa of the

i p

/1% pid metabolic ab NN }
bty babaron i SPEROHY SFRSARLED 5 P okl ot

B o e ILhar s oy
1 . i t' O -
adstnilstd sebenafnen ted IH"%&%lFS}\{{T‘g&aonpl’ma Fhthe form >
SEOﬁEl injection, the dose is normally about 0.01 30 to

preferably about 0.1 to 20 and _mor fore,
pr ef ersbRy %M@tlo()ﬁla%oa1@“1?@’,’:0&?9‘2‘5%&:1&‘ f@?ere ore, an

le at | i L hy @ sugar/ bhpbdesretBiBolirca portion
%ﬁgﬁ)ﬁ%ﬁé?a@&( gsggﬁl%&aé%o kg bod vveight%. Hel GRS ESer
wher-eof hears Ubjtadodsf 2a@hHi st AFROn"PSC bt e(r than a
human, a dos rr espondi & idoayman dosepeeent0 kg
ﬁ%&&?e%f%%&%gn%%eggdm%iéster ed.y |_22[5'0373 st a nucleic
Meaienhibe” ) arerahtarhedyiagasastuaR IRPRSIE pad €¥ (an
ant i bo of th r Nty .| i sofet aped| e fefrred to as
iarﬂi‘idoit?‘\éﬁge?‘ﬁ%&?%t@g’ct(P%ggglgéfn%s}%I in and NPR3 10, yove the
i nactintatenbt hatcliesic Bepduef athe SrasRetsighat-+o"
transduct,ion functi %riokvnvol ved by NPR3, for exanple,
L IGAEAePENETAYT SV ISNA/ or et abol i sm regul at ory
aghoedrt y- I\/balnv\,hi le, a nucleic acid conpri si n% a base
sequence cQ enentary. .t queneeghhator
ehtbdest N SFe%th%f{olno%n?Zg?eo (ki%%cl udi ng Fi bozyme
and si RMA @R AOktbEnse 2@cmetbeily aﬁ?‘m}eﬁse%hﬁeﬁ ent
invention) is capable of |nhiQit] ] RkESSEO8d aifn
N%C%)@l%ﬂ]&é’kilﬁgg?ﬂlteﬁ)la%% Ilr}“llglts i %ﬂ@o}}lrbt%hl?( NP%S ene, ..
t Re.PLOSESHIRA Bl ckhend naeriaption PR NEndPBr2 TR =1°
translation from nRNA., T&?r %]‘C%Ee (1)o@ Ankhidbedyieénces the
5y an P¥ antisense nucleic
agkdsof thensasent shavenis amcaascanvertin 12 exp;essed o
I'fterentiation and/ or netapol i iigh t B84 for
oltioant abfl oA VETEENFE PRRAT %afrttS'L ?8528%%%%%18105?} bed
NP e§p§g%§§n§; & @BAleei?éﬂme mraeslmnscnmemﬁm,ancaﬁp%tant
used as pharnmaceutical, for, exa : Y nd/or (ii)
progley Lacthe/ ¥eBHage Efaéje%tm?r{gr %affgggglé%laztolon and/or
as seot%ib%t%ggmwi( tby thampuer e&@les@immhtmolarﬁﬁq/r?é
e. di seases associated with the overexpression
of NPR3, abnormalities of cell adifferentiation and/or
nmet abol i sm preferably abnornmalities of cell
differentiation and/or netabolism preferably
sugar/lipid/Protein netabolism in the 25 liver, fat
ti ssue, skeletal nuscles, pancreatic island, bone,
cartilage and the |ike, can be nentioned; nore
specifically, exanples include, but are not limted
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30 [0074] An anti body of the present invention
and an anti sense nucleic acid of the present invention
can each be prepared as a phalLi vaceutical preparation
as wth the aforenenti oned NPR3 species and a DNA of
the gsent. i nvention, by Jd&, FretaBbisensen
mﬁﬁépgi%s%c{fd)rcgﬁang%’ b%@%ag%ﬁ%%té ©d as it stands

tWet hidegenmtgun senea sketwiar muacheds RATFAAGE| t51and,
cat heter

.. The dose. of | hadys ehrbhsct ith
boPEs ehit T HAdS iP0T 55 igﬁﬁ%)e'peﬁ ?%ggéon t he sﬁb' oot pv%l ,
R AL St at insducer gétnat gamneynphones et rgptiation

adm ni stration and the.like;, i c forohal a pNa
PR SEF AT SRR 0S8N S ndiP TS Sheut 0% Co 00
it RLebesahly NERMUsphchets ocdD bey usadda st ergaREPELPY
about 1.0 to 20 nyg, r, da [ for exanple, a
st SHEERFERE T LB GPRAPT é%afbr}’sldgsg‘r'n i pi d et abol i sm
(assurfb@ge@a,g@lé(,g fady petgét) .in whohetbasghygiological
parenteral adm nistration, the singl =
ategemdiofgmBact He %HM@PQM l%d%ﬂeﬁ‘u‘%tcﬁé ?%ﬁ*?%‘%ﬁ 2
]?é 4 KPEB 08Fe] Bt ho@ Bbdaduherests dNPBA anficimncy), 1t
i ke

; for exanple, in the form of inj ecti , ,
iorpadsbilentoi nngeaaﬁ;ﬁ,gﬁlﬁa@%\ﬁ%tﬁg?\] P?t?e%ogggi%atlént °
gﬁ&)a—galrb/ a%@gwt Qs Qi @ B3Qckyinpi€ierngblay aboimigiering an

i Loy pref eraply about, 0. 1%h%oa$8uﬂ?fof"NPR3,
WBR3 specifesr texanplRALEeNfatPehEPTF At "SbA0r Nl i Ty of '
%#gg%/g)i p&ii,\ﬂ BLaROLL SM PSS wRRNghat Ghdegielsody NBRYMRDecLes

cases Wwhere the subject of adm nistration_is,other

thatha gainiwmt andosblewyredpéndigte f)bea ﬁ%ﬁgggéeg%e(r?)

ggtgﬁ@?@ﬂ}’ Weirght 580 be-RUY BhSKERBspatiBre idbsea ofubject
i se

€ nuclelc acid of the present inyventi
valilesndepemiiing Shet A skhjRec £%8 e%ﬁ%‘i?'niaé}dr g?‘f"é’%?fter
t arget . organ abknafmmd sttreatliidee . and
ttﬁégfs?il%?%inrg ttﬁ%”%ggsg? r%?é]a?ﬁgdmnn?st ration, the t%85§ame
inecaetmmly, abolPRG. tpeoiqd@nd 2@ Pref BRablSPEl6ht “1-0
to 50 ., and e r YA HEt 1c Cardy 0 thgrapeutic
gee d55t n2s fscr;ér%reéxérérsﬁe,@é?%g i g%?QWI t hc an. ..
ahpolsEbity difssugarssopiatetEtel MR (ESURTY R 60
kg body weight). Inp_t. Rbar ahclude, but are not
%ﬁ%sﬁrﬁ?g%%%aii%cg wslit%ﬁlg gﬁgo&s@g{#es dep(én%lien 0
t e il e6t @fnachm nitstesabifongll &@é@rﬁPﬁéﬁFl%%’d\%ﬁE,
met hod _.of 30 adm ni.strat.i i key1f ef fexsdmliecion
iTetaRe lisMm BESHH $j%eé ngmsg?tn%ﬁtﬁﬁqﬁ, it is ' 14
agyarg Ageeusol hat, the thosdlysswernalini dpsateen gis o+

ool ol of Bl Dotk 50 g, opggescic ol
B e e g megbﬂwmmq’lf?ﬁa&%a{ﬁ’? prprpLes
mpb¢§gtyngdiabeges, Q&pékf%dpglugoggdybfg¥éﬂ@%l- n cases
arteriosclerosis, hypertension, hyperlipemia, metabolic
bone/cartilage diseases (e.g., osteoporosis, osteomalacia,
rickets, fibrous osteilsis, renal osteodystrophy, bone Behcet
disease, ankylosing spondylitis, osteopetrosis, osteocarthritis,
rheumatoid arthritis and the like) and the like.
[0067] .
A NPR3 species and a DNA that encode an NPR3 species
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subject of admnistration is other than a human, a
dose corresponding to a human dose per 60 kg boay

wei ght can be admi nistered. [00751 s (2) Cenetic

di agnostic reagents Because a nucleic acid
@R¢R4LhAg: NPRA Rt ideBOFE FORrddN@ioeat (Aeren naf ttke present

referred to as "the sense nucleic acid af th
finveahiPBNY )cat Ben&saht PE et Wafraéges%f%eéofp%ﬁﬁé‘ggg%iwl

é%ﬁ%%eEEithﬁEQédﬂwﬂﬁﬁ s apRbhe Rflodetetl y ngcasptable carrier
abnormality in /o the or nRNA encoding NPR3 in a
tra ek 1 pf @r PhaERsIest 1Fat sConRARtien §ﬁe’é?)‘§“sﬁ e

cattl @s GAL Sma dNGRyi ARDY NS dikeckike . .
abnornglgty) %he%ﬁﬁged gs a&%?%%e, F% iséiig?ﬁflggs organte

dorinexaphe, car gaterbsiragRD I SPEAGRAL Y dt5gaidge,
&Jega%@a%fﬂaﬁf@%&ﬂ%a&e%ﬁxsée@@@,n 6 bhen@NA £y exMBient,
I'ncrease 15 expressi on or over expressi on of the
DrbmiRMAL, abdndéil, |dikdntegrant fafe sppdfePIERETF HERS’
netic di ' Si . r ; .
By PR R e B ormod by Tor
@%ﬁmpzeSOUEth@Sa¢ﬁnﬂMfO§eﬂi@@%dsﬂRﬁPaé§tRBP§h%ﬁq1 e 17ke.
ridization_an -.SSCR ' j
S 5ieg7a2678 PhBB0T Brocscd nas of the Mol onal
A¢ agtemp:ilase eaces ofartthea Ui e terSiae@s 5he Akl Ggn also
gbl.%gg, pp. 2166- 2770 (1989)). For exanple, if ’
Bctedased expression of NPR3 is detected by Northern
hybr i dizsidraplandxzamelds lof, ther esgmisng, ingduge lactose,

subj ect can be . di agnosed ei kel i
APSkase J5TBEPALRE WIT RSP UhcE B o TP or e
gsggfyh;(bgyghﬁau?ﬁéoa&l%uiqﬂeseése—$wb$ﬂﬂ§0¢@ﬁure. | f

expr essi_on NPR3 | s..det
B e
G2apbe, %l@@&ﬁqsﬁdgas heiynyduisk el yi¢oc heniel -a sunseakks

associ ated wt : , , o :
aluminum silicate, magnesium alumino metasilicate and the like.

preferable examples of the lubricant include magnesium
stearate, calcium stearate, talc, colloidal silica and the
like.

preferable examples of the binder include gelatinized
starch, sucrose, gelatin, gum arabic, methylcellulose,
carboiymethylcellulose, 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

injection, saline, Ringer’s solution, alcohol, propylene
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over expressi on of NPR3, or being |ikel
i i ’ to
the disease in the fut ure. ) As gxanpf:;f§; from

di seases associated with d [
ed ysfunction or overexpressio
of NPR3, abnormalities of cell differentiationpand/orn

met abol i s f

AT RS g shgebls, catve out
c???éﬁéééfkﬁhPF@FetnenEMahoI|sn] inthe |iver, fat

el eta
cartl?%@ﬁﬁﬁﬂﬁietﬁéaW?iles Q§P2L§§§¢¥%%%%§ﬁqn099@§
PAFEehaLeRbanlinl, dpbeinme Simpa) R ubete Trenatose
C oSl
“@";?i; E@@maatzn@%a%?fc e R arslsetonl
e

TR et et a1

pr.es n anmount of 2
sEld.cyanse, nirdisit 2&6Fat B2 he g&%ﬁf i nventi on 2awpﬁg

used 3$.2.PLoRe J@khpSEEesnitige &
t he exp?e§S|on amount of Ngﬂge u@?gfd?ﬁg adratt dhahyds

gunﬁaaﬂantnv@©h|%ﬁ1%HQQWVHEEl%F Sd6F 1 screghﬁﬁgla

%é#ggﬁégglgn 'HE%%OEHSnE%pﬁéﬁﬂy Qrcabbimi lofnz=PRINIUMm
nprises nmeasuring the a
@h&ﬂﬁmdmedbenzethﬂnygﬁaﬁbp@rlg?) rg%cqﬁ gogon§%§ég¥g%e and the
Dok @d‘}og&%@ og?é]l%e% %h&ﬁuss qfomﬂnslu sbéata@d from
p@l?*mhyhﬁyaroz@d@mﬁyrﬁodgggcpppg%§ ﬁﬁ%&e&iuf@%ﬁ‘” mant

noun

IS a
o DR it e oty e
RO by psrdranskreu b eysnd, A86adthoe 1 UGS b oo

25 _agent nd t |
SEATEFU o bl o o s (e
brlghtpﬁéﬁéﬁhﬁﬂenessmpleVqﬁgﬁﬁ@raﬁgpggl%ﬂﬂp FﬁgnFlkD lude

t he Ilke |s ven.to or I

se |
FERLRTNERL |g&¥8?%%§a&%ﬂEF9#F§% ?i?gﬁﬁd@l, glucose and
the like.

preferable examples of the puffering agent include buffer
such as phosphate, acetate, carbonate, citrate etc. and the
like.

preferable examples of the soothing agent include benzyl
alcohol and the like.

preferable examples of the preservative include
paraoxybenzoates, chlorobutanol, benzyl alcohol, phenethyl
alcohol, dehydroacetic acid, sorbic acid and the like.

preferable examples of the antioxidant include sulfite,
ascorbate and the like.

preferable examples of the colorant include aqueous
edible tar pigment (e.g., food colors such as Food Color Red
Nos. 2 and 3, Food Color vellow Nos. 4 and 5, Food Coloxr Blue
Nos. 1 and 2 etc.), water-insoluble lake dye (e.g.; aluminum
salt etc. of the aforementioned agueocus food tar color),

natural dye (e.g., P-carotene, chlorophyll, red iron oxide
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rabbits, sheep, swine, cattle, cats, dogs, nonkeys and
the 30 like, nore specifically, obese mce, diabetic
m ce, hypertensive rats, arteriosclerotic rabbits,
cancer-bearing mce and the like); after a given tine
as, el apsed, od or a particular organ (for exanple,
eFFvér?H%Zt%& %glsgg ki dney, nuscles and the I|ike),
ti ssuerdffeambdraapimpldy ofn the AEe SN IadPpBE et 1 ¥ Te
and the |ike) or skebetal - msgltes! kspartame,
sagFRaEIR essC’dgafﬁ"tﬁgg({)%%e%ﬁ%rg gb ai ned. The NPR3
sBMNA: comd adheedika.the cells and the |i ke obtai ned can
be %Jantifi ed by, for exanple, extracting the nmRNA
0P8 t he cells and the like by an ordinary nethod,  and
5 usi pgamplechiti ghe sosdpasoraghEntiPERICKCBERCRTFS 0
be anal yzed by perfolLm ng. Narthe bl & 1@BaNSuch as
HREACEBF 1R C()%pfs %f?%gls oﬁln%nt[)géxp}?}e%%)&r?g NPR3 or a
hantical cpeaiide inkeuanhy carftheapropar U HASEPERE) t o

t he nethod descri bed above,. and AERNG, ofnd heeNPRe; and
Qﬁaﬂallﬁarf’?‘é‘ile%eﬁtﬁr&é"tﬁ‘&‘ﬁgso o S%%E?al nedo%nn the o7 an

ﬁéf@%%%?ﬁﬂaﬁieééﬁhﬂmbnquaﬁbhfé&ﬂindﬁdténal9@69}4 Fupgataneous
same manner as descri bed

abpve. ., f ;
Beresdriong Rt ESunt- ?ﬁgfort’hénkggég%ﬁ%ujéirprlergs?icgﬁon'
10k ONERB Gajbdiachestor necsnernas (Jre)paradtlon (e-g.,
admnistering a test conpound to .a 1S
moatenased- RURRM HaRRr & aas%%%ar% ﬁr}%%gg‘l"e?gé%’ _(%?%‘r%relt
30.njin ?}gotggtgg; o[e 24 heutal pugfosriably, bedakel30
e

n nut'es fore 12 hours, .nore prefer 98 1ka
Bappos g dred or BeBLeourd)Por RARE R ( &F trelrlggge\g mgﬁ%t es@tt%
after 3. _pr ef grahlheatreleds@Guiowcapeudél ean e
Eﬁ%?r%olggyzsegefably after 1 hour to after 24 hours)

gikeng a drug, a physical stress or the |ike, or at

the s | dr1g RkpBBYSiea st dssprafdced by a
Beds, HiadRabof () Be

zing the _anmount_ of NPR3
genhaiingd damnohe ugel {% ik} égrleédgf’ge%r‘ﬁ S e: apsed
after adm nistratl af $ 83 A8s8h wedsint ahaf Tepagese
d&y ,“Og? ’ertzqtﬁ %&%&?éé,l hour to after 2 daxg, F%S&ing
nrefrenabbye i texd thholitkeo &PEEFTDY PRIRCEP, “5nR" &

al so be_preformed by, .{ij):Mddtdd1aptest. capouontént of an
t%%éFgm%taﬁ%ge%%ég%%é%fl cultivation of th

tééﬁ%ﬁéoﬁﬁgﬁédfﬂhaoﬁ@imgetph@ﬁmggﬁﬁgapp&ng?mgﬁfﬁiﬁﬂgog?ries
and quantifyi and | yzi mpHBt 20f 1 eRNAgEEdient
Wﬂ@ﬂng Bér&?saa}ge f%??l y%flﬁgdctﬁﬁo@ a®fi

pepti de thereof contained i

n.the ot
25 LA@nsfer mare, abher isul fdw steonlPor 2ROYF iy tqomg'togéf Pgrwelght

30

35

1 day to after 7 days, e & 13t 85 Arédycdd Wf kading an
3 days,F%oPEaRPE er Iofggf {:g%ﬁ%:l daiLysI,1 to %fter 3.days) 4 the

excipient (e.g., lactose, sucrose, starch, D-mannit

like), a disintegrant (e.g., carboxymethylcellulose calcium
and the like), a binder (e.g., o~-starch, gum arabic,
carboxymethylcellulose, hydroxypropylcellulose,
polyvinylpyrrolidone and the like), a lubricant (e.g., 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

purpose of taste masking, enteric dissolution or sustained
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35 [0079] A co [ [
_ npound obt ai ned us
gbggﬁﬁgﬁsgrkbeq screeni ng nethod or a salln?hgpzof IS
n aving an action to alter the ex [
| evel of NPR3, specifically, (a) a conpoundp[ﬁZflon

enhances a cell_ stinmul ator tivi i
vity v
reheeyactiYor BT mﬁﬁﬁlﬁﬁ%csgh (fo¥ e;gngre?

bpgspcel l ul ar cAVP producti i i
[prodﬁction, o uptape, uction, inositol phosphate

! cQWP_pr ti .
in celd GIPLE§ent syt HES ! ge%?%%’altéﬁ%r? rﬁﬁgggfﬁt%s'
wrﬁggﬁiséfiﬁaes g1hRoBbeelds balsat, uphekeld fida-reating bases,

ease fromcells, fat degradation in .
ssipheheedsrelease ﬁé?mb?%ﬁﬁﬁ o ?Fﬁ%ng%#g¥%$%g§§|§%?2%ie

secrel] ' i
Hﬁ%?ESEéQP regul ati on, proteinous/non-Proteinous

one action regul ation, appetit '
act | vAsyth%gﬂH@tﬁ@ﬁ?téﬁ%\ﬁE&&Fﬁu|55§§/£\%gél'J lg%:édggﬁggg%gﬁ 2y be

in sa CQ j d dpph i | 9
e el fer i on ettt
th r!zpfngl azlon m%#éﬁ??%r%%cdﬁmaﬁar}?ﬁ% 1iel’ké;%qan%llﬁf' gum
FEGisy 2y D1 LCTeA0gal e S edel ankeevel of NPR3,

(oY conmpound t hat weak '
ggtlvmﬁyebympb@mGﬁhgh@h@aggggggéﬂﬁﬁfEéégﬁééé@%$§;%5¥e,
20055, SATRRUPE sinerlaPRpbi e gybel tsions,

( onpounds, synithetic co o%ndi

{lﬁ%_g%r%paddpqnmptbxdmlsl@met h’éﬂ#%@’% GE-HBHYT Driea:
Locas Ol o Ry Ly pommoundatometnomeh 25

. . ) a
bl gyl i tact Hyb Yl aniZBAGSER LD, e R LRI ate
cospSvPe OSSR Lol anhenpies, menogs ) ond
SKh9VLay o Ralivey b yrsfbRIAGes ST A dEgkn: and
g%é:&ﬁ ?qgg? eut%%%go%g%sgfducing avﬁhysiologica
obt ai ngy usid deherabbycolsti BEATSEPBEHIT Y hoa: BF O

e R e P
hydroxypropylmethylcellulose acetate succinate,
carboxymethylethylcellulose, and cellulose acetate phthalate;
acrylate polymers such as methacrylate copolymer L [Eudragit L
(trade name), Roehm Pharma GmbH], methacrylate copolymer LD
[Eudragit 1,-30D55 (trade name), Roehm Pharma GmbH}, and

methacrylate copolymer S [Eudragit S (trade name), Roehm

pharma GmbH]; naturally occurring substances such as shellac;
and the like can be mentioned.

As examples of the sustained-release film-coating base,
cellulose polymers such as ethylcellulose; acrylate polymers
such as aminoalkylmethacrylate copolymer RS [Eudragit RS

(trade name), Roehm Pharma GmbH] and ethyl acrylate/methyl

methacrylate copolymer suspension [Eudragit NE (trade name),

Roehm Pharma GrmbH]; and the like can be mentioned.

The above-described coating bases may be used in a
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af orenmenti oned NPR3 speci es. 35Because the preparation
thus obtained is safe and less toxic, it can be

adm nistered to, for exanple, a mammal (for exanple,
humans, rats, rabbits, sheep, swine, cattle, cats,

do nonkeys he | ] hex copeuUNdght-
SBF%QB%%JTlﬁekﬁ' % %g?l%% %?e%gﬁg?ggﬁgﬁiﬁie‘éub egi of
padakihgt agdntomucharget ioagam ogyApt @ﬁslr%tsﬁéaub?X1de may
adm nistration and the like; in oral admnistration,
ben&s80s 8 F R h SRy  about 0.1 to 100 mg, preferably

{@b@@@ 1.0 to 50 ng and nore preferably about 1.0 to

20 for .ex , t Bndih
sugarfplb?ﬂe {otb ot BRGERG %ﬂﬁwf€§@ ggﬁiﬁ$n5%§¥ ndl @ or
hRdyivwei gt dctive ﬂ&@e@ﬁﬁéﬁﬁ8£ukﬁqmgswnbhlQﬂﬁlag@§s§pgg¢g§nt
dose varies depen

th t
o9 - n,§p}g§pEpptq:%pggpggygﬁiééﬁgye%% %gér?%§q$ﬁid castor oil
@tﬂmgyl%"cﬁﬁzl@:ﬁb aidydohe bikeox frorthadamplelose ts@g iB®r m
n

injection, the dose is normall a out
éﬂnnﬁytepgéﬁeF%%ﬁyuﬁﬁou? 959 o iy, Xe mé%ﬁ%ﬁp%%ab@n

&gﬁégﬁﬁeﬁboyénébild%%oi@lﬂgghiﬁﬁbhmaypoln pﬁQﬂOl and the

a atirent wt a sugar

hbkﬂ))r,rmm ﬂ?OFQQSW%@‘g&“@O ko9 b'ooiPDC(R;é’mnﬁﬁ‘?ng glgcermr
ﬁ%&%ﬁé& subigets 0f1 adiuebsér atd amd disbheand Heae dike, in

,_a dose corres ondln to. a. human do
a@ meﬁveeﬁn (5 ad HAFLL LR eﬁosfﬁsggf"&%ﬁg

gaﬁy ?% S expressednspeskfitiad) yu anskiletsdlvent
€'s ‘an fﬁnctlons as a receptor,.of nusclin,,which
P

i(s. @tgwqgee»eprlesgeaquﬂ #ePed Vot MeEaTgngt
ggf;gg%éc’é gnBeES%Qj' M, @J‘%@p?h&ﬂe heipautde aNBPRBhe sLike) .

one and can i nf uence one/cartllaggalum
met ab@irescm aa:ini;ttﬁmssotsw Foeds GRSUPHEL A%t (S0 Jabovd

t hou rbddn@%@tamkefp|é3Sﬂ&b&hézer (e.g.,
P853F¥??5%’6%H%F% ce %?fferentlatlon and/.ar_ (ii % (.9
m@h&bobésnm(élhumamaﬁpﬁeth%ékﬂﬁﬁvfP@geﬁt?%ﬁqgﬁ§gaﬁg o
met abol i r a I&Hg@k/hb@ﬁd/gm@tehﬂectlon is
ﬁﬁ?&ﬁél?iﬁ?é ﬁ Cpt ?vg?kg%at ti ssue, skeleta
nsehes, fpan@deﬁi|su1msbéﬁdammﬁﬂ%?5 cartilage and the
|Ik%) Therefore, a conpound that alters the
el

ddsi on | evel of NPR3 can be used as a regul.ator E s
(i) ce@gcgugéefW5npﬁﬁpamatanm/thu%|QQFaﬁ§?§b%ﬁ| GKFBP es

exanpl e, cell 35 ffer%n%%gtégglﬁthohoﬂeéﬁggdy&m, for

25

30

35

(EQWNéxéﬁpPén Yi°prdr protein metabol i sm %
| i v&io1d, a&nahﬁns;ssle f@&(@xamgaemﬂs@nms, Fakey chEpRits, sheep,

|sland ‘bone, cartila e and peefiexaply as a
PO/ &RtEAPY hedbive genF8¥ Kﬁ%ngrnalltlgs of

CRhdn di friver et LBéi pfbwﬂ:/ dnveet abol ismssd as the above-—

e N S s S

h¥9§§éﬁ%“&d¥éntlon, alone or after being inserted into an
appropriate expression vector such as a retrovirus vector,
adenovirus vector, Or adeno-associated viral vector, can be
administered according to a conventional method. The DNA of
the present invention can also be administered as it stands,
or together with an auxiliary substance to promote its uptake,

with a gene gun or a catheter such as a hydrogel catheter.
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hyperlipem a, netabolic bone/cartila [

_ , ge di seases and
the like). Wen the conpound is used as the
above-descri bed pharmaceutical, it can be prepared as
a pharmaceutical /o preparation in the same manner as

[y;pég&an NPR3 speci es as described above. Because the
ration thus obtained is safe and |less toxic, it

can b??hadﬁém stfertkd WBR3fspewbesnpbeied druarelings op the

exa e umans, .rats, r ' i

PRt hr (TR ekt Son] IS oFUEEP q@ilie CRLENSY of
a&sliggpﬁu{ﬂda?to% aal theheikef Mardned depenthitiptdeny hghe dose

' ec m ni st.rati r gan

e _6H‘a(];gyaa b sqs’rlasﬁoo%%gné'gf %glr??{e; ;yn%)g?gltcoﬁ@ to 50 mg,
Afdmist patfersbiihabdoselid morataigy meowday. Linyofepo

ng, 20 preferably about 1.0 to . :
PRAESPabry PR 1165 6 J80% L Rae By g1 B nomatity
Wé&ﬁ ta B?tkcﬁlﬁqd&i tnbi%k(u)ﬁ)éganml pprenpmtalbeldnénistration,
. y (assum ng a bad i
e SHCEHE Yati Yﬁrs‘tersafjleBﬁ?diLﬁ% <t ﬁcgvé':'sggi%c%!i% es
%@gg%%ggtge% ?@@831 @Q:Eagf ?ﬁmﬁdm,r attbod ¢fr get
» ) .y OnB, nEt. 0 adm n t t
3¢mieni st teRBNPre, th L& 1 O GrTR & L?Iélc?ﬁq%?qod‘t“fwg% an
%Qfl@c‘di%dmrtﬂ@ h¥s@bodtn @11t 0al3u .. 0pr ebeB@bby, about
. 1Tto 20 , m)rezgr ef erabl y about J,

per kR REORDrD ke, " paE ML MR R Bogh T 4
E‘E.tﬂgﬂd,c RRngryrl ity dassueiplep HGatdehodyito a

Wei ght)~" I'n cases where the subject of adm pjstrati

bsgat HerpichastababirarePedede té ot BEPUNG ﬁgeboﬁ%a%%ﬂn
doserPer §9 k9sbodhotel ght sapjde: agmaohshesechtiG082] other
than a human, a dose corresponding to a human dose per 60 kg
body weight can be administered.

The dose of the DNA of the present invention 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 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 metabolic abnormality (assuming a 60 kg body
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.
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(4) Quantitation of nusclin 35Because an NPR3 species
has bindability for nusclin, it enables highly
sensitive quantitation of the concentration of the
nusclln in vivo. The nmethod of quantitation of the

[Bbgég i nvention can be used in conbination with, for
exa the conpetitive 5 nethod. That is, by
bri ngMa@mﬁhJﬂ@st asanptEbedy GeRtast ant¥PRH SRPR3es (an

a g%% 89 ot N8\ ”§§%§5Ht0¥55éﬂﬁld%5'99 Ldhe E@SEnﬁ§E@%

€ neasure peci for exanple, the netho
uMé QUaera¢qun3wfomushél@riﬂduﬂ?&3nV@n%nég%kﬁﬂiebétbéﬁdls'

Q%? rF éz ke or ?thg &l Q%n'@uﬁé%léﬁ ﬁﬁ%blb@howy NPR3,

ased thereon.
fidizr exhinplej eseldd d,lf[ﬁebén’shaaldlqm ang7ay m?%bqillll‘sé\s Kegulatory

S G4 ng MG EOBOURL TR ATt THE Bl ndab 177y Trenee

ity o
Weﬂl@dtm(ﬂd rth(ea@eees!ssquezmeagbﬁltsescm INF& 3| )ngei}

co ou t hat, ch th
SEPeregE, (R R B LR i bYRBE) WAk Eense
rﬁfHﬂ%&@ndale&:‘ S\HY etsent ompoirtdon ) f esnemzmlleo@f

Ermicatans| poe e ) B8 Ny a P NPRE SRR B or by
%%ggé&ﬂg%uggl ﬁp tg?ﬁpm??sl gansysttmnpfmcesecmmmame
e ) g L oL LY SS58% SSLEl begsH o e
?ﬁﬁ€%£§3%3L¥é?C£ﬁ\@ﬁﬁﬁﬁﬁd§ NPRBhéngGSEnanmheentlon or (2) an
antisense nucleic acid of the present invention, as a cell
differentiation and/or metabolism regulator in the orientation
reverse to that of the above-described NPR3 species or a DNA
of the present invention, can be used as pharmaceutical, for
example, a prophylactic/therapeutic agent for diseases
associated with the overexpression of NPR3 and the like. As
diseases associated with the overexpression of NPR3,
abnormalities of cell differentiation and/or metabolism,
preferably abnormalities of cell differentiation and/or
metabolism, preferably sugar/lipid/protein metabolism, in the
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.
[0074]

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
species and a DNA of the present invention, respectlvely. The

antisense nucleic acid can also be administered as it stands
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production, inositol phosphate production, Ca uptake,
cGWP production, sugar uptake in cells and gl ycogen

synt hesi s/ degradation in cells, sugar release from
cells, fat 30 uptake in cells, fat release fromcells,
fat degradation in cells, .f y ISy e .
wb?%taeiq%&?sﬂﬁgnf)ﬁr%t%ﬁ?tnhoea:se rhgtrxr:r%ngg *SH;?! 'etr:ogﬁg J:ét'?‘heter .

r egulmid @sepoat eh nantsivoly- pfotled rones didr ABMEN&EQT oiRries

regul ation, petite regul_atli agti vty
dePRPLTHT S tg‘%aﬁﬁl@%eci’% %gﬁl?;“ ﬁg?aﬁ%]%lc néngtgsf&%% g7

s g@mf,i Ges/Hodpbds a émil sood t ipegahdt iten lakequse| ehe gase
differentiation and prglifegratign eqbl

odi Prat e?f%"i‘%s(i}ﬁagﬁanpr%ﬁ Srat ?%nn%%é ltlﬁg a?ﬁ(lg Oahde 1%

mtgbef;kéf@aak{lé}g@%io&t) 1.(bdo &cogpoand mote paeifrgabhe about
cell stinmulatory activyity_(antagonjst), ) d
It Rato et ditbe PhE2Hr n%:ﬁ‘hgf?roFégggg%V\eerPaFﬁg@%%gﬂig%
a}gﬂg%ggitﬁprof( @)ug@raQﬂpD@nﬁbifdb@ﬂ_iBgd%wml ivegy loi RAI kg body
orce between NPR3 and nusclin_and.the l.i : :
Wﬁé@bﬁbingIIny,thﬁhéaﬁ?e%grﬁaqeﬁ’\tfgﬁ?io?ﬁ%:’“r%lvslt léglgn’ the single
%%%egggggs r@émif%r o8 EREpaiécthaf aferistfagion, target
indability of NPR3 and _nuscli,n or_ a salrgdttkl%relqﬁ(e
oepn i SYRRE IRk My tacoRpat Se2hathedt” (5 a ¢a
V%%{?ﬁeaniypt%m es andimsalicn doraupartoml igepsi de
Thereof or a salt thereof _(her %i&gﬁftelé cgnpr&hhecr&siﬁe@(
adfaartrgdond BRAt £NRSEERNLE ARy §P8%brought i nto -
SAUACH 1Y LBoac) dien0ang, (drd mreapeetheslel ambkiBR30. 1
%pem es and a nusclin species and a test gonjp&md are
46 1r agghper nday ¢ oktadCTWeER R R SoPReFSPT WAtE Sthe

JoONSASRGr LPed, S4x AN RUnEeEBOCk SONRISaRS GRSy g body
l3“on'pa i ng amount of rmnusclin sgsﬁl es boucridnt Qs other
MPRHt)a cehl catdsmuherer hactiRiask 2Fd2tRHE T REY S

cases

(i) _and_(j;] 20Mos er s ReGiinagabibye gdre 60 kg
bR eht R anf ggﬁg%r%w édgzo (1) a screening nethod

beay avciamowad bhasdmittigterefe bi ndability of NPR3 and
nusclin or, a salt_fhereql,, CONREL S HhIRASHT kNG Biebent
corrparq;'r}}f‘g k& 8%6%%1?10{?“3&%' ed nusclin species

bavagt Lén amNRR3dspend B ian AheaSEPiffer €T REMTAHRIER o0
25 musclin specie

i Ien it Bnéihehe like;
keRISE pEgasy, sgwg%gm%agé ergE 5 Qm £ At 1) néihehe like

the | abel ed nusclin

speehescadyl of esl ednpoisitaddienkr BighHoInts SGRPatty about
with the NPR3 species ( cpheeni t hod ferea
CorpsantOy g f&te%%a?%% |or11%a%i'lbi Fg gg R3 and
BSeLiAo0y oAl tl.vhevedd maomeri Shiig J0 ks FFPAG and®
comparing the ampunt of .,k a | i NSPB%I18S

ReFAENE oV Bt 4 r%?é’ﬁ“ﬁ?’%ﬁ%c%é@lﬁ%%vg?ﬁ%&ﬁnenbr e

f r-AGLh9Agt hes®aly ivbdy easghwher &nt hbe | cind &f rasenrferal
species is brought into.contact w.

mdrdne 65 TRPREN ortheh & 1REHEr AHE fﬂa\gé:e?oﬁggﬁlg?%% fd?'gtr?gea

Cﬁ%e‘é’@%@ theid aheledodd tusget mropeci eympRens meghod of
conpound are brought into coptact —w.th the.cel
PEBmdsE TRE AR | P th(eg)llgegc %%nﬁﬁqaénpr}%{ h%g pgf f(,fr‘ﬂ{ of.an
Cfégﬁgﬂyant@@Em@ié@iéh}iﬂt bisngdaantidgecnts KNPRB el dose 1s
N

It thereof, i i |
et oot 0 STPLLS A8 ERBAE! 61 09 20 s,

and more preferably about 0.1 to 10 mg, per day, in, for

; for
se

example, a patient with an abnormality of sugar/lipid

metabolism (assuming a 60 kg body weight). In cases where the
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-~ 5 species bound to an NPR3 species in a case where the

| abel ed nusclin species is brought into contact with
the NPR3 speci es expressed on the cell nenbrane by
culturing a transformant conprising a DNA of the

esent nti,o and a ca t el

%‘E‘FJFn r?é]@]lé%sgﬁﬁtjaoq est Oicgﬁpwc;gé a$glub\r gu Qse
cb@k@sp@mﬁcd ol Bhhthen NRRRR: @pecﬁésk@m@ssr@dGJbﬁ @éma be
cell . nmenbrane by culturing a transformant conprising a
2BRANSFLEFRA present invention, (4) a screening nethod
5@&’75? conpound that alters the bindabilitY of NPR3 and
musclin or a salt thereof, conprising 15 neasuring and

5 (Bonparehic ef“t?&nlosglli:nﬁ?aaqéﬁ}v activity via NPR3 (for

exanphgcahsd raa(r‘l‘@x'c'l@h@fa@l‘k!\/l%rmﬁdngt VPR3 qm@spp@tlon thereof
phosphat e producti on

é’@ggﬁnaﬁﬁke@@?régﬁl g‘??/coté’een S§§‘ﬁ?h%‘§$£sel cfegra a Fotﬁhe
ﬂr‘%s%ﬁltl §nv§r‘r’t9ﬂfn”")e|o@a‘éﬁefz§rﬁms&lsles nufbdial pica.lde offnthe

fat release from20 cel]s, gt de rab h%l‘c{? in
mt@lsle@t taveriinhdsi §2pAPER| ¢ detecting ama

10 tQ{eOtD%I'AnBESﬁ\@I@A‘ ﬁﬁd@h@oﬂﬁRﬁﬁm&aﬁﬁﬁle(f@ example, rats,
regul ation, proteinous/non-protei nous hor none acihdoghe

m:gmt@m shee}app‘i?tliflee caghl-at i G-S mGPEF  JBTHRARY 2

ﬂ'%ﬁ hedy wek@his £hanges it is useful as,
Jélg% hgﬁ g‘ sfﬁ ﬂﬁbl ood, regul ati n of guscl e 2

Bt lesdiriofler ont geRe s SAGIPPEFS efreé"tqe& £3% 1 4Bkdsy Tutation
d' fifere t and pr ol Eﬁéabth}@rbzﬁlﬂﬁkmmelhcms@d
Jﬁcrf%selﬁnéggﬁase Oq‘ grfe a conpound t hat ti Vr%éet%e 1ike.
15 M&E&s(sfmn exanpbrexpransdeni af spek i FgmF
brought into ceblgidpto q&pﬁgﬁﬁ@StkNP%nse or
on thgh‘@ela#) e ranelbtvé!’hdt ?Sgﬂ? and a oscase wher e .t he
§ﬁﬂi)s)émada trhafleact avid exf NRRIPEATERL tJé‘éﬁenEEJﬂBoﬁ?fbl Rfe
br ou nto cont act h Lh&in @eRr essesudiPRd
Bﬁrf‘%%‘“%ilqy’ r ane %éér S%FESHE n) screen Jg Vol
feLbRert Q{ytﬁtlei@apomud 4rivhtthel f@RsS&?fﬁ% I‘Eﬂtﬁ’d’ﬁlbl Fepgmbiss VO
NPR3 and [ a 0 @&;’rmajtgbagﬁﬁc demy of
20 |5haa§13r|5i31_(;4m;%3?17 égﬁgg ﬁi%ée tdlllﬁﬁgtl&]rfm [atory activi t?/ 766
%icaeNPE3 of frote enamsaestamstsr adePmakhea c AP -pBEduBR} oh’ ©©~
i nosi tol ghosphate production, Ca uptake, cGW
Br3Quét PR sugar uptake in cel |l s/ gl ycogen
synt hesbs/ SegrAadat Lendéoresidds expugarior| CadERPr o detected
cells, fat uptake .in cells L as é;ggﬂé,l@el ks
foat N@ééhﬁﬁ%t@%ﬁf%’rz&léwg ‘-’\‘ﬁkdé\ttehs,yr%t?L kgél go% n cel ©
25 I%;%%'cﬁoe%ﬂ@@ -Rreineseauss hozivand ikedyetd omve a disease

| at t [
B e e L

%ﬁrlq%th' 0R; s€hanges the Badyrsei ght, Changes i n
sacc

arides/lipids in bl god scl th
di 11 or Giit PAEFORPHRP 16P0PET BF5T 1 GT “%Feegb R

)Lb%q a%ttlghfgﬁg aflfd atiken aof qtaddlfeer aheomul%ﬂﬁj:tt lgan be
an in a case where,a compound {haty yith
30 a;d::tagmt@si NPRBE{Iﬁ%rlJéS%}r-YpIt@ haven R 5528 5e T 2s_and t he
|Gl S OUAND ¢ i, QR BeLnud LikaTy MBRSuSpec fom the
5 on the cell menbrane by culturing a 15
tdfmﬁsﬁ ntamtheoﬁmﬂilfsﬁ-ng the DNA of the present

| nvent|§g1%d%&glgscgﬁﬁaﬂgéﬁg%stB@s&éﬁﬁﬂhﬂuwlthauysfunctlon or
activates a test conpound are_br ggt k%%é%tlatlon
coné petp e stetioan ON%%@@?W@%F%@% e SiF +E
rane by ShBBRNL L DY icki bgllhe
33 ”H/?r é%aéﬁgééﬁ ?%ﬁéﬁ£#¥}%8%20 [ 0085] The screening
met hod of the present inventiogyis hereinafter
descri bed specifically. First, the NPR3 species used
in the screening nethod of the present invention may
be any one conprising the above- 25 descri bed NPR3 or
a partial peptide thereof or a salt thereof, and the
cell nmenbrane fraction of an organ of an NPR3-
produci ng manmal is preferred. However, because
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50 invention is preferably a human-derived NPR3
speci es expressed in a | arge anount using a
transformant. [0086] An NPR3 species is produced using
t he nmet hod descri bed above, which is preferably
perfor ned by expr i : fe RO 416 present
4 §Sﬁﬁq€lna§lynonnéﬁﬁgﬁl§arﬂg%§ewsl% Pn%ec_t ngl Is. A CcDNA
sugamgi hpd d fpnrged naset dleo DN f Aay Ebat L etdadifag Fhesue,
esired portion of t.el buf isS NQL-+GOASLr 484 the
3%3 %ﬁ‘?trﬁ%sg?l%dr p@?éﬁ%?ggaﬁglgﬁg'f%%grr’e'nt “or ‘aa
1Syt hevire SAifayadlgp ber usedplPor obedtotdueiageEePHNA
fragnment encodi ng.NP r AN d de, thekeREion,
j rﬁas?f‘é%‘?sr?alt%(lgfgsﬁé’ec Rhp8L o PERLL 15 bt ) won
}'g&?’ﬁﬁ@biﬁgal hesteder ici bons/qrrfidegbl disendassand the like
fragment downstream of an SV40-derived pronoter, a
Gagt PSVIFRE PStrot er, a nmetal | ot hi onei n pronoter, a

W@ﬁ%aheat shock pronoter, a cytomegal ovirus pronoter,
an SRa pronoter, io0 the, polyhedrin . AU £
51 ARRAFOLTE 51 TP LRBVF RS BSS SOBanT v r e, anoaht o
W84 ng i nsect hosts, or the |ike. Ther ef ore,

the NPR3 species used in,the_screenin £t
pr eserfihei AYRFE i B4Ry BELEnON §5§g|g8ge%%?%tﬁgg UEn be

a6l nok-era Y haddenewy petorgmundr thay deangsed ths
cells 15 producing the NPR3 species or a cell nenbrane
¢xpieas oent pEPERt OFf OB&? I n the above-descri bed

scr ee'ﬂd&r@%ﬁ@??; MRER eSkRE Cevdi ipnoguoiidesra NRRBod of
species, the cells may be fixed V¥ifth fon.amount of
gbutenialadehyaeposrs ndlath CRARIER 1T KEPTFRFS T i Xat | on

be, 12 g AGGAGIRE tPe danRirtod EKNBRA [ERNA
ggQB’CET%g:kg?ggg%ﬁgs an NPRé gpeci ef%%jefer to hos,é. ular
cohtsimerigssifng EREINERS dpedies? 't HE' hEsP Eel 7%,
Escheri chi 1 ildus subtités, Fyeashs prjasecef a non-
S dRH gir}i ?raalctqgéflfségn%élt he 1ike can be u eg. 25The
almaeneatianedrcél i) nenbradyfd oFPaeE i on ;EL °to a

frg\%'&on rich in cell nenbrane obtained by a nethod

KQ per se after cell disruption. As the nmethod o

cel | dbsecificen lycethe saueisti ©f NERAGOENA 185 measurec as
Pot t er - El, vehj em honogeni zer, disruption using a Waring
eSFdePedr°PSi Wit r on (manuf act ured by Ki nematiga .. .

(1) A drug (for example, anti-obesity drugs, anti-diabetic

drugs, antihypertensive drugs, vasoactive drugs, anticancer
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, blood or a
particular organ (for example, liver, pancreas, kidney,
muscles and the like), a tissue (for example, brown or white

adipose tissue and the like) or cells (skeletal muscle cells,
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30 Inc.), disruption by ultrasonication, disruption by
cell spraying through a thin nozzle under an increased
pressure using a French press or the like, and the

i ke can be nentioned. For cell nenbrane

6L, PDALLAN 1J aGiLoNald o dancant i fugal forces.

r&ct i onal centrifugation or_35 density
gr adi Bhe MR mRNAgarhbained iraitheycekky. acbihexaifte,

%ﬁgneddlz%rl L&g%égﬂ\nft%‘ﬂ?d By C ey biugste ate@ﬂa@\ﬁ’lﬁﬁeﬂ‘i’e

or @ short tine norrrallg about
niRNAo fremnthn@tml)Ls hd thpekiia &t apsordHayy ggéfodt and

spsed; r ﬁagrp R’ PIha A1l bar agiyzed
8h39%ou5%8h 851?%% S?E0|p|tate obtalnedals !
h&sqﬁr&srmhﬁg nemdirhere bﬁ.attb}ona e snERBYARST B&ct i on

|ch in the NPR3 sp e | lyQek hyed
|Aaﬁ§ BOhpoEht sexgﬁg §§g pho sp?%l ?p?%gt%ﬁl pe% nbr ane
tHHRIFNSan NG ﬁib‘ﬁaereainaunbr@ing\lms thpeneiod ﬁiqslqté‘lbed

cells praoducin ies _a e
3oy 6t hBP e‘gEIHli %l ggeﬁglg?y é&%grksi%% e?l(} ggereOf
P8t £i9leld, 1ADERe PEefrartalringnt 08an doel GRanbh 8ted end Ropéyzed
that as the exgressn oc@ﬁanog |§creases musclin
B e G286t Mo CEL8FC nEnbrane fraction 15
EW]I“C act|V|ty) increases so that it is possible

0 construct a hlghl sensi.tive s ree vt
to asSHyregriapget my Oblflds%a g“ r%’% ghéa Ssﬂ%ﬂ
(08 ko npenf @éﬂ%@tﬂ&%r&é&i m (3) above for
screening a 20 conpound that changes the bi ancﬁ’iééés)é model
bt wedHi SRS TARE FuERT FOMPEPNA XAt &°TRR Tappropr at e

SREC HBSnenkLel & gfligrémﬁflamanlsefcsmt fcefoand3 ) avelwgs to
nusc IN sSpecl es are _necess

NPRSre ot dioviteg RERBPERTR Y P&%PFSnw émn@ﬁ:&lgal%f) before 12

8889?'rﬁ‘&ré\'%@%f%%ﬁ@y%émaﬂ@eﬁbhaae fs antfcar érhaurs) or
reconbi nant NPR3 speci es- contai ni ng ne

hfaet|Oaiﬁﬁﬁnanmaﬁu§g$|§qtﬁﬁ@gaupvg?¥ﬁﬂ RIS eﬁgpfy after 1

élhere {; ;?Eeé rked,a Ee hSrdesidrabhplyAsrused henei o after 24
ui-val ent acti VI means equi_val ent rruscl i n- b}kndl DY .t the
amm:\%)tg;vmcgraaldmganéw%ﬁwlaéitmﬁyo%r the, &t fi

a | abel ed nusgld & JANOLRBs &S amcpazutahahfpbng and
éﬁ\el & S?her‘zcclJ\‘ 'Eirﬁ e@“{ her eof , dZscr bed 21 an c..p
NBB&yamﬁgl‘elsé amoumhe0§bkw}é3d@§@flcﬁéaab%‘f e & (‘?uﬁEH’s a

1 Jabele gr?é” '1‘3%3%8 €@PVa¢BF1h@B@£amm0@ft@@d30he
15 Igévgpe xanpl e, protein or partial 5
peplitde theafiodr & deakt pn@feezﬁbla(nefiﬂﬁé Fir tgpafea”

Vgafyhs,[ %%nggg%elra%q]y g%@él p'ho’g?r the.ktke 24 Ho4s8d, and can

also be preformed by:

(11) mixing a test compound in the medium at the start of
cultivation of the transformant according to a conventional
method, and guantifying 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) .

[0079]
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Specifically, to perform screening of a conmpound that
changes the bindability between NPR3 and nuscli n,

cell s produci ng an NPR3 species or a nmenbrane fraction
thereof are(is) first suspended in a buffer suitable

for the scree i shandaidsnepar séiddhing
of N C%me%‘fnergsggﬁéﬁ%%%%?ﬁng:?ebe any .bufféLr t hat
raesdnot a st ehermpf his e deimpeiing bR vVINERZNaAgtion to

scli such as a ph h f f ‘
I e A R e T R R T T:
dofi@sunabtyaa eianakseaotebl tariBulatory edftfggity via an
;non-speci fic_hindin a r f-act h ;
s irsanbRlan (RadVAD 280 eSOt (B PRl e e

dreie beoaddeton 0 itreeibol f ghosfhatieheradnetion Sapppeake,
t he degradation of receptors..a [ pr ot eases,
M5 BEEFUETT N T4 gﬁgﬁg%slrbql\/%&,ls?gggé% in, E-64

S(f;mm]léfsggt/dégﬁlackwtil?ﬁptihdeeRes,eamLQaarLacbd)ﬁasw@/r,onC@?)l}Sorfat
5 pepstatin_may_be added. i ve no : :
YRF &0 1006 bR) THT 1% g&ﬁaa 3 Icfenril%ﬁeglgllés&%s&g%gggmt o
10 %lq_]s,Mfattosgerl}%s% &aﬁzﬂéwgggpﬁmmﬁmosmmteas},nOiuﬁ
the presence of a 10-4M.to 10- t est «
hieeanf FECHERI SRS I PRI R (NSBS/ ég{r{ggg(??eolrﬁ{gﬁﬁbe o
ﬁ?{}&ﬁ{é’]ia%igher ahalel bbpatité ndgulgeidn, exaess acgivity
al'so provided. The reaction is gerfol med at about 0C
Teg i qles CPABYYS abb e dCVELIBTC SR Rbotit 20
%é@é‘t‘i i 4 /24 o084 T Sn BiRYd, abbyuaboidn IF musotescdld 3
ours. After fhe reaction, the reacti mtxgugf JShtiation
15 Bifferediavionghrg| RRL EEEEE TP t @F “PAPSS tand T fie
Like Wi her@n 1amer ophéatiee 25 kenouey iofcrelheing
' g%ﬁep%ﬁlqudfee\r&%%?%gr eafter, the resjdual radi oac%gi t Yo ns
the ekmssssiicdmedereltef Hliger OFs (ROURt ETRAI g " 4T i G a "
RUSEECINE e & W p§OuBEeEind s kexpoapsiomd level
iﬁSV\nC%igi agﬂsl%@é%?#gyb%%%‘ﬁgy)(/B?ONSB) of , for exanpl e,
Bdt NERBe than 50% as the percent ratio to the count
(BO- NS al c 3 %gg,ttr‘@@tsi,n rédirseabhigeptide
20 bj ndi ngg(%)clgf“?)tg%q?hgs%'unt in the gbs,ence of and the
vkpganie) ngyrsuiestigncenp®r)ds c FFTPERERFER & ¥ ChS
candi dat e_subst.a ca jJuiski kb Qod h®vel compounds
arttEg SN ST Tﬁ&d%?’%?é gﬁ%%%y&{mrge above-gescri bed
st hedsn( 4dmpeur(ds). for 35 screening a conpound t hat
alters the bindabilict 1Auselhimatfion activity is
exanpl &, Cgmﬁ%‘llrfdag(t})iar?u%?%?éﬁ%ﬁﬁey via NPR3 Cg or ‘
,5 QXTI asi Bt sateldnd dese AMxbF alaTagRutEpRk fF Snbancing a
phosphat e product.i an, ke, cGW production,
é?f@ésrlol}ﬁﬁét?%?i %Cii:le‘ﬁr%é’/ gg?yté}g%%n synt hesi s/ degr adat i on

in cel xS coBp@and Sl emsgehs otheetdls, stapulipeiie aayivity 18
cells, fat release fromcells ' # reducing a
ceseinl e as?ﬁf‘ﬁe%’?é %eﬁscgf)f%? fiRbrfiRAR48hL O ?
1461 NQIR/CANa PE DE BN @ES NBBBDNe secr et i on

regul ati on, proteinous/non-Proteinous horgone action

30 r EQRBQK i on, appetite regulation, notor activity
regul atyji i oChergesnd otedyedeighty e changedeseribed
saccharides/lipids in blood, re at i f tical,
db¢fesiitd AGtGR%aRdE Br 6‘??’? eﬁ'kbeﬁeg);g, loss:&gg I 3§?§%&ﬁ&ldeu
d#f_f Féz? Nid atd-amn1a08d proltidee samconanner téwe Witkethand
the Ti1ke) can be neasured using a publicly known

 nefhoenentieneshBRE| 39S %ivai | abl e assay kit .

55 1oSpeci ficaldey «nbi psbpasalich phaduobbgims NPBRSafpean@sless
are cultured on a nulti-well plate or the like. In
perform ng the 57
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screening, the mediumis replaced with a fresh medi um
or an appropriate non-cytotoxic buffer in advance, and
a test conpound and the |ike are added, followed by

i ncubation for a 20 given tinme; thereafter, the cells

t%&?cexi£@&£?4>ordRQﬁl§HQﬁ&PQkﬁnEokSeiﬁﬁ&Mﬁr@dmaﬁﬁﬂltfEbr

résufting product s quanti i ed by each nmethod
emsmdﬂéf|hmmanﬂd)naéﬁectabbkiﬁar@@@€¥roﬁw%ﬁeaaﬁa%ﬁ&FCaf%ﬁs'

éégg ggﬁge O eelhestipay ation activity due to a
nzyme contained in the cells, the 25 assay
may b@hpedcbsn méfd tiviet Rompreuni diTt Pof26F eI BRESPS of

Pg&uég adi ng, enzyme . AGHI Yi{i 85 tSHERcRS €MRt organ,

oh suppression can be detected as, su

syﬁg§©ms ometmmd;mﬁb@dmnn@ﬂttﬁtkﬁﬂI@@dhﬁb?hbﬂﬁhggkfzzgve

‘%‘1& ,réevghoeu ' RET 8ISHA 1W %Eoﬁ@f@kﬂﬂ& 100 ke
fformthe screening ™w th a measurenment of

perei@xlabsyu subat i ot 50i 1y, @rp:brn@p;@u areferyly apout 1.0

expreSS|ng aqjNPR%’sp%%leé AWEEQ5§H€ +hel gof are

A9t ¥re &l IS expre S|ng n NPR3 eci es,
Qﬁjalr/ml@@a méo@bm:rcg avabumal { yy oCEAWLAG APFB, ke dody
| i nes expressi t he . af rement |

%&#ﬁbtgpecﬁgsp teral] PREATLES éﬁﬁfgl Béhée§iﬂalen@6%e varies

esirabl
8% eh the §&ﬁﬁedﬁamﬁoadM1ms&nkaqm@pp|Q@gget organ,

gé%%;ﬁ;;tnggﬁgogééggmuggl ?raé%pgﬂgth&kéonﬂﬁyQQ§mple,

pl ant extracts
ani el Ad.ssue extigpdstiand the Boke icamomahbunt dkend - 01

these conpounds may he o no
bonBbuNts PTEAESEP K S5 Gen g R €0 R0 S SonSband T raro LY
h5§£s the.piipdagi | béy dgy,NERS aod exesgllien er patkent with a

ereof ‘conprises_an NPR3
pngdgébw%mﬁiﬁgoéb%c?@éo%}ség nef i 4 PRclP oy

theraof  angd theekiderdATnexauphest off tdum th
? %Ee pr esent ?nvenfion thgb?ollomn lscigf@mxgplaq e
ebabi orisanaik. SSEPEENFRY: IRLEHIY (1) ATy I sppeper 0 o

% lf'/t ngpgﬁ@dcéé@%l% Buff 81 s€tdd.i on
[oosl]

Because NPR3 is expressed specifically in skeletal
muscles and functions as a receptor of musclin, which 1is
highly expressed in diabetes model mice and post-fasting
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
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 (ii) metabolism (for example, cell

differentiation and/or metabolism (for example,
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15Hanks' bal anced salt solution (manufactured by G b

_ co
Co.) supplemented with 0.05% bovi ne serun1a|bun¥n
(manufactured by Signma Co.). The solution is
sterilized by filtration through a filter of 0.45

g?%?@ifpﬁ/%ero%@n%@f%1ajsn60an0thmd@e: pffaaateﬂsu?é)
esh ust before use. (2) _Reference stand?rds of
SKPRSt s hatiss cerPRarTRA G Graanto RAre SETLA I RPRNG the

1§Rﬁfsmﬁm§?egs%tﬁ‘zic?psk%ﬁ‘a‘&@hh/ﬂh@ﬁ@é%itl@(é@Ent for

tured a . 5% %
adaysmaIE¢KQ§ QEaﬁéﬂédd¥ﬁ£ﬁﬂqq¥l§§%€Pe%m%f ogéﬁﬁagibﬂﬁles

§§g?k%9c i1 & comnBrs &l |oheaval] all #odids, [i4BBited

or t 'i'ke An aqueous sol ution of the Iigand
gluecept or)erancsy opstientosclerpeisy b!@ﬁ?%ﬁﬂf%?Pkgted to

HXE%NH¥Q%$%§I1%1%§, §%PU%$£%/6%¥tE&hee 30sddinds Babiotre like).

ution of nusclin The nusclin
di ssoWked the EB@®©unﬂaLﬁ|¢§Fd)af%?b@v@?ﬁﬂ%uﬂﬁﬁﬁrépﬁﬁhfn

na f
LR, S0P G Py geniataL on

p’f@ipb@dtl@ﬁ.)lrﬁ\fﬂfm’ sHRR3MapRE] @ ei5hedsi WRTHOSCERPs3S

Itug on & 12- well tissue culture
pl ate are washed
Qﬁcgé ﬁatﬁ "% of the assay buffer solution, 490 id

of theeasssy i ferepsohtitnrkius Soaddpedt bs cwdie wep| less
toxic, it can be administered to, for example, a mammal (for
example, humans, rats, rabbits, sheep, swine, cattle, cats,
dogs, monkeys and the like).

The dose of the compound or a salt thereof varies
depénding 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 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
apout 0.1 to 10 mg, per day, in, for example, a patient with a

sugar/lipid metabolic abnormality (assuming a 60 kg body

weight). 1In 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

Because an NPR3 species has bindability for musclin, it
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(2) After 5 pl of 10-3 to 10-10Mtes

_ _ t conmpound
solution is added, 5 pl of |abeled nusclrﬁ species is
added and the reaction is perforned at room
tenperature for 1 hour. To determ ne nonspecific

SRRBFSI b ek gl amaes onagl i secbnnnaison o
in
thd) mibel treaict ivdmol-i quid is renoved and thea\A/\é?Ir]geare

washed 3 ti nes Wit h
The s i TRd, el Bugnbledtidd %gmg%l@l;gﬂ;(g;e?ft Fay Sglt%h cen

oey Slli‘slegVEld ¢cm1:(1narmon whEOB- 9% S@8MPAfd ?ﬁ%&&mﬂ?{lhta"%
ui C|nt| A ol b
IT%%ﬁ?cal dd?fr ?%?@9 g@@ %%%aéf?@ﬁ%?MgggtR%&%'an
NE&S bbedids) rtguaniws@;mud scmqrﬁnﬂrlaétlpnnl%omﬁ grest sample can
{manutactyred by, Beckimy Q0 el eraantRXaMy
AYFEPMB RS e afdut Bt ed "usi ng tﬁe fol [ ow ng
?%%?gﬂt%g%§%?§%tﬁﬁﬁhggfseSD iﬁﬁéﬁﬂlthqaatb%nuqﬂd»PWBordlng to
- x 10 n

%lmﬁﬁhﬁ’ﬁl descylbgd, |1k | hﬁt Sanz eggrge{é%ér:?e(“ﬁﬁregt
ﬁ Rd =28 NeBredron-specific blndlng Bo: maxi mum

I ndi ng g0094 A cowpq .obt ai ned “n Losn
EbovErssdr L paglr s%‘?‘e'enl ﬁé?“f’i%%a@s For s%}}aeel‘rﬁdﬁé
§§bf&§ﬁ@&3 ihheseof is a conpound SO haV|ng an action to

ter the bindability of NP§3
$©bcﬁ1ﬁQﬁﬂll§rlFa)e%.coﬁ%ﬁﬁﬁ ﬁ%v?ng a ce R ST atory

%agﬁg tird.a MYy$e) i n-NPR3 interaction (for exanple,

race ul ar "cAVP production, inositol phosphate

mooambtuon Ca upt ake, cGWP production, sugar uptake

égé §é£ %éidécqggn0§§p§uﬁ5§uﬂwa$/degéﬁdhha(mlndnbcéits of NPR3
Ha ease fromcells, fat uptqge}%n % s, fat
Ba emBECIIHNﬁag@DR§tSfa@n?ﬁ%ﬁQ&&ﬁﬁl8ﬂ i e %Ie, f at

synthegi s 10, G& kfatPERL épttih/enemn@amm et

Wekno 3 and
secret] O O rﬂbg% ati Sn x?% ei nous/ non rotﬂe}onou hes
hosaane &etd.on ge@@ariaﬁrolhro i P8“§ 55

act i
sydfﬁggyc compounds, fermentation products and the llke) or a

a8 cd%pou ds,

salt thereof can be efficiently screened by using an NPR3
species, or by constructing an expression system for
recombinant NPR3, and using an affinity assay system based on
the expression system.

Such compounds include (a) a compound having a cell
stimulatory activity via NPR3 (for example, intracellular cAMP
production, inositol phosphate production, Ca uptake, cGMP
production, sugar uptake in cells and glycogen
synthesis/degradation in cells, sugar release from cells, fat
uptake in cells, 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 body weight, changes in

saccharides/lipids in blood, regulation of muscle cell
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s regulation, changes in body weight, changes in
saccharides/lipids in blood, regulation ofgnuscle cel
differentiation and proliferation, osteobl ast
differentiation and proliferation and the |ike, and

d&??FLéKanéfH%OQh§t%roffﬁef%ﬂ%@ﬁpOégﬁbdﬁﬂaé&aﬂhﬁgeféﬁtlatlon

stinulatory activity (antagonj st
aodnp@@lmﬁQHﬂﬂﬁoénhaﬁc%%ﬁt4k¥6b|ﬁa ngh¢ %ﬁ§)bé%ﬁéﬁhs (b) a

%Rﬁaﬂy§c#6@ i rgdk rd %@ﬁ@oB@ﬁm&iﬁﬂoﬂ@e@%Q@$1tﬁe (antagonist),

Ing force between NPR3 and nusclin. As th
(dc»rrpoqmpweij thp@p?nhl@scei’prtéleeﬂoﬁ§dl%nfﬁfé’ﬁt P&*éween NPR3
aﬁ”ﬁggnﬁﬁ% gt Le &%m%'%atf SLHBN AtHeN bRhAUHEt Sorce

€ [ be nment i oned; these conmpounds may
k?ggﬁ?n$N?Rbnﬂmbn@SCénnkwuhﬁﬂébﬁﬁééﬂds Because an
0 I
Co tharoBf ozl Te Poft g R ol P teste e apins
mﬁﬂiobESSr:@xaamgdmmdnabeutakﬂﬂrajébénbim@FQﬂi%ﬂYe0ﬁu§83?n?nd

ctivi Cc a

BPdBpr st H) o (DRISCH! ooy i ag U DE Sonpsapanhe
detweRR31) 1 & d:&eusmfemle as mP&iafseve@nasl 2’g nupgdldn or a

pharmaceut i ¢ f.or ress I

5k O BBRHLT HATSmIanEe] THE: Lreiahe) (hr faaer

@%ﬁgﬁﬁ?@asgugp*|$bﬂeir@ﬁetulaas“&imuﬂUélandp$@$§ﬁWﬂo?¢@
ceutical for

DroushhderProrpr i enlf SRl %'ng'un%-’tfﬂ%t@a%redﬁ’?‘sﬁe o

A& higadabisl bhy deiueainNEREc el amsﬂsell tast scompauid age

a safé and | ess toxic pha tical for 30 d
o gk tesy d@F@aPO%ET?RHW%f%OFaS nﬁg%?ln forrNPRBre[ggbg? :
(6) Prigphybactigdiheanrpestireeagentethod eanpoiges measuring

di seases conprising a conpound. that alt
B deiRE 90 EPRIPREOWHA FuTBFPRYY Sgporﬁlse%rg g8 (gg%%lNPRB' 2

cell stimulatory activity and the like in cases (i) and (ii).
[0084]

More specifically,. the present invention provides:
(1) a screening method for a compound that alters the
bindability of NPR3 and musclin or a salt thereof, comprising
measuring and comparing the amount of a labeled musclin
species. bound to an NPR3 species in a case where the labeled
musclin spécies 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
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

musclin species and a test compound are brought into contact
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35Because NPR3 is expressed specifically in skel etal
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

ﬁﬁg};gg‘ geif Obrog\gmgggn%aﬁééglo%ence bone/ cartil age

and Tor other reasons, as 5 stated above,

(St Bsrémmat@ogl f= o qamporedntht| & te St hBS
%gbéﬁﬁg % Nors G8h! mgééffﬂfﬂy'aaEhQH et (bbhprising

or “éxanp differentiation and/or
Msﬁﬁ@hqsmdfmmwxanpl the sapamtl o @/ prleg §ich musclin

met abol | in the live tissUesssk@hdtlthe labeled
SRFSCPEs °° g%ﬂc? ®at é\lPlk\él g}%eé one, %ca?tsl | age i o0 _and the
rhd de2)in };beneé@rles reronghpoimich tdvattaglct 8ith e NPR3 species

bi ndabil1tY of NP and I ae}gqra,l ﬁb}]
THRFSSGseh B & gmen\Pg%g%fg)? %‘ﬁgﬂ??ﬁél??ﬁ entiati oﬁ
AR Qlsifigh h pRA addldhemptEeenexiamsndiopel gnd a case where

di fferentiation and/ or ,nmetabolis [ |
Chr AT SRR oL B (PR BBoRRar] T SoPRSA® S nrought
lﬁ@é%nt%'&%' atah tas aees, spaote@a&xprasgpgn@u 'cmmecell
cartilage and_the |ike) ferab
peUbtRISG BHERUT LG e R ERER ety bt 8ing 3 DA of the
??ééer@&ffrﬁfe%ﬂtlgﬁtl on agd/ gr met abol | sm (specifically,
or exa , obesity, diabetes d
) e@aﬁt@enz@gaw%]??%sf(ﬂreraogf’@po I?/% agcnglgggggsgle
p%RS%IBJRPf’dT) 3¢ WPRabohd Gubenehcart al e dihseasés eonprising
Because t ratio
bt ainiou |9 SPEPART O 1S s - ﬁ?@toﬁﬁ’t Beki¥icy via NeR3

ﬁ‘%mrné%x@éfed tl‘?xtrgeél;ﬁllﬁdmlcﬁ.bdpn@ﬁnﬁhstn(dmr ieRafpbl,
mans, rats, rabbits, sheep,

ca
qb@@Sphabﬂ I@W@ﬁéoﬂh eC i ke Sgggs% #u%ecﬁg e ogﬁg—ﬁ% d5t1pta~ke
Qr a gwk@g on 11tmer:csllllssj,eem@r
Emcﬁ lt; 2%%?% Sg?gilr gan, n‘pi& q_%a £ from
adhTienisst faommldm £Rb ppi@ke T GRS adhA i on,

dos % al_gggugeplsl tf@tlggnﬁgesﬁ@ in cells,
Fi?engésr’a y a% to 50 ng, and m)re lﬁ‘p%efera Y
10on,

mOQSVmﬂ@melpedeayrmqw Se5F 6% St U
pat| ent WI th as [/ QldtG oabpeguedtitgn, appetite
(Eﬁﬁﬁﬁﬁﬁ? én%% @%gﬁ% LB gofﬁ@ﬁﬁ’ o O] on

dy Weight). In parenteral
Wlagtikal | potot rm:mmgyerg@@bawq,eghagg%ﬁd}rhgog,y weight,

the subject of adnn Qn; o Ly ORf, @keganatBon of muscle
SRS 1PmBERG ]f ll thrlértll on and the |jke; for

eX&| i £ feirant bet far narmif panlifipeetidh, oShECRHRE: | s

normal Iy gboyt 0.0 e & 12heyt afd tHeo 1ike)
201 hEerid AoPB Y f%ﬁoa%%fgggég{l %@%8&?40 10 2

day, a'éhsé(Nheeéaﬁpb@mpduqdathehtaqﬁ;vﬁq$§5y§§§/|ﬁ%#cpxample, a

met abol i ¢ abnor mal i.t RPREY cintact with a
WeHgRE YT q%%&?e@“\?\h‘é}é %I e sugj gg?‘g%}%qggdm nistrat] ownl

| 801 NeFat hamrasbUsENPRA alos@ec ot boprwriang BeRSHuM @

30 dgggepv?rrlefeo tl%% ggg\ ouncli af tatC aa%tlfsa@ggn oSt eheda test

compound are’ brought into contact with a cell that expresses
NPR3 on the cell membrane thereof, and
(5) a screening method for a compound that alters the

pindability of NPR3 and musclin or a salt thereof, comprising

35 measuring and comparing a cell stimulatory activity via NPR3
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[0096] (7) Quantitation of NPR3 s [

_ peci es /oBecause th
anti body of the present invention is capable of °
specifically recognizing an NPR3 species, it can be
used for quantitation of NPR3 species in a test fluid
{%%Eect Fg%nﬁie]—z,y l%-té%*cb&@awf‘ cmeS@admu@bmmmmssay and

Accor di ng é present invention provides

phospba aembedydtions an%@?ﬁﬁf'OFG&BaHf??@ﬁqﬁfna SRppR uptake
SRS 88 /Ty B d P b dyo MhithReTBE) sesesamebibivel

anti body of the present
tedsst] Qran e llabolfel PPoR S i ﬁ&ltlﬁe' E%’fﬁgrt Jon angr

sur of, .| d
St 8 i g 7 ot e e
pnﬂm@umbysﬁgomwpﬂde3n2©SSb@%mQﬁ$|ﬁ¢c§eFé§? FEHIREIRAT ch

co rises
2/n ANJQAUTEYRE Uehtibal Lygiractd
JfFB é OW#L ant?b % ot 1 he prééent ?nveﬁifggaggetlte
ﬂdﬁﬁﬂmﬂlbnedeWDzaanﬂuwxey r@mwﬂqqﬁ9nanpbaea§scﬁn1h9§y welght,

Jresent .Lnuention, s habehed:, anddmaguctig. dhe

on t e insolubilizin

iﬁ%fetxgﬁntlﬁghfn ((jamd mduéeraheomnsnﬁmuam%do%rﬂ ast
e |l.abel ed anti bad
i ahTor oAU ARRE L R el iy ene e

!é%@réﬁeewwekb ah@cbmpdmmidrthgtt@cwm%péleﬁés feprexample, a
WP éggggegg%%g'ﬂé &fﬁé §e§E§%§%€“15%6nEBH§aég Wik® an

ant 1 reacts wth the
%%%%ﬁﬁlr@sn 'é&p@ésé&t?? MPRBRespeti esemlamet ke Fpkiyring a
ing a nmonocl o b
spees “W%E%é?ﬁﬁF%%?n%gﬁﬁi%ﬁéI %d erre gtggn®E§§&°“' and
gIDBQQé ohed redttieb edip®ind Reajer esematem/ emmo and gheest

speci es b
RPHS ol S can b oseur o6, 35 and spnoaboscieics
%E{gggﬁgéd C;rhech%ntcb@Qdﬂ[eMeﬁéﬂbQ ttsehfinmye Beansgégrmant

, Fab' or Fab fractlon t he t
rmmecu’&engra@@al% Bé E%%d’reﬁ?éltﬁggy rre%rhod uglnnlgbggy

3@5%?x?y agai nst an NPR3 species is not to be subject

tation; any assay , ) ,
The screening method of the present invention 1s

hereinafter described specifically.
First, 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
invention is preferably a human-derived NPR3 species expressed
in a large amount using a transformant.
[oose]

An NPR3 species is produced using the method described
above, which is preferably performed by expressing the DNA of

the present invention in mammalian cells or insect cells. A
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5 met hod can be used, as |ong as the anount of
anti body, antigen, or antibody-antigen conpl ex
corresponding to the amobunt of antigen (for exanple,
the amount of NER3) in a test fluid is detected by a

m. cal _or .physical %‘E%{bs d shat &L J10H 8he desired
c@?’ nagr%o%%arl@éyélg%gr% e us@%gfgs}tagﬁdard sol l:JLt ?]ons? =5
poantahnbAgtiR0 kotwinanpuntis cotapphgeruedgrs dimipieg. For

nephel onetr t.he etjitiv , DAL B L6 6 d.
%?“ﬁia: %n%é/ ear%v?/igﬁ'%gprreé%oéd Sglrngﬁg ggn?lggeousl y use?al,ULse
Mzt Anprefiecence giNtefiragnertie evmodivhg hNRRY HYd ad@sekidkd
bel Qqw, n terps of sensitivjty and, L1 &t ah8AS
ReRipe T Then B e i BRedfPErt] 18 a3l
dYetikednusi ngxprd salielgedhs ubsteands, isadrefemiogedo insert
enzynes, fluorescent  substances, nj t

Gt S ST (TR B e B e Bach CAL ST
ot Ahe ruadpsbmetapes unsed]ll§@htiein] p2ondtey 2 Bljpuman heat

[14C] and the |ike can be nentioned. As ex
i ke PZPRESST 5t ATE BREIGHB%I 015 HIgHCESEei ??%‘%3’5@?‘? ggr’
A& JYiehenred; pffotamsl sucpegalmdybsidases virus (NPV),
P-glucosi dase, al kal i ne ghosghat acs%,ospg%r 0X1.dASe .1 i xe.
wnl clt dsdehParByRiEst MT PR TTRKE ¢QF bé mentioned. As
exanplgs Qfothe fhdlamsceptesedsismrds, theusrrerrdmigneethod
fl uorescein isothiocyanate ﬁnd t o | iekﬁegégktubiefied
obnthomagsens dREpHEE JeYtRE #4 sEENt T EUbsT ances,
%g&{@j{pg leymingL e 864 | MRSinV @8 r belci dremiay, beucsgéras ceids

e Tike can be mentioned. Furthermore. the - . ..i n thereof.
brodiuwiray i tdien MRSt ERPRESS atSF BEF EFTPEFUE he BT ndi ng
EéBg‘gi anti body or antigen and the | abeling agent. 30

35 and cellulose; synthetic resins such .

pol ystym eries, apoivpadesTaiaase SSRESRITY JBHE%Y) gggng?]%mg cells

the |ike c u ies, the bB1llibemspnsiifdizxedewholl,
?ﬁgdﬁ%ﬁ%%lagga gn??ggée)}/s of the present inventi

; . : . 1 s Iix gﬂar?scan be
igisebubl détmete i Sormatiend tHhealt&8t SIHSuld*pr T hary
reaction), and further reagied woldh p&e swnocl onal
é’i‘?tri%%ra?/ o?ccf%éjf%gelsegn? i nventi on aspl abel ed 11s
( secondal Vs rgaxticany, 2arkPRheErseirdi £5ief tTheThoefrny
agent on _the i ubi L1z (HHeChoks t&Es mensheetdchia
W@BﬁlPﬂe&é?r&E%B %#Deklﬁggi%ttﬁg test fluid can be 1
st | hed 1 Thest idrisnaygasi®y SEE6R8aFylttadidRs Ry S
be erfogngd in theeursaéerse order, and may be

SiedtSF ntt? afedliSy or at a time interval. The

| abel i ngeagestemet iichednee hbdnesbrangoEEBFE F 9R T IFay® 2
be the sane as.those desgri b 'AHYORE @S n per
bl ade Bafd chnn%%ﬁo&e%ﬁgéggﬁ?l o\éfdus&fgd 15 for. an n

i faobiddyz ed1anai bashtion.a AnbdieteahpPbolyChide difsEPt10N

al ways be one kind; a mjxture ERi¥kéPdKiGfruption
afeH hoPves ARy B%”E%eadrgoécttleﬁc?g%esﬁ asg{gl)yr/uggenjéi ti Vi tly.

using a Waring blender or pPolytron (manufactured by Kinematica

30 Inc.), disruption by ultrasonication, disruption by cell

spraying through a thin nozzle under an increased pressure
using a French press or the like, and the like can be
mentioned. For cell membrane fractionation, fractionation by

centrifugal forces, such as fractional centrifugation or

35 density gradient centrifugation, is mainly used. For example,
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I n assaying an NPR3 species by the sandw ch nethod
t he nonocl onal anti bodi es of the present invention’

used for the 20 primary and secondar [
( i y reactions are
preferably antibodies having nutually different sites

for.binding.wth_th P o] T ' i
o g5 DAL T Rt Wy 1 sgamacin com
tbeachd onsy) fiarr examoke, twhen (ndmadadti Bé@ytuéeﬁofﬁh Higpgtes),

econdary .reaction_recogni t he, C- '
PEgP RO e, BRI pEc Bt BT o T ioaay Caead  oo0d pB™ £
3PODUBEYmY eactiadnyi Sopr&d eriabitgsahc ahthdody eRdt the

recognj zes regi an, ot her, tha h - ' TYe]
e b o e Pl A b i s ! omee
HERBeeheNgta@fitdnbady roéh t tre three¥8RB spreiad cerpeanseye and

used f '
oA BRAHBTS PTG B BRTr T R | St P
Sihade pepheletry and the like. In the conpetitive

nmet hod, an antigen in a test fluid and a |ab
hod, a el ed _
D988Jen are 35 conpetitively reacted with an anti body,

then the ws@actadpkabepesi entingehe( &l nprdsacing the
| abel ed antigen bound to the anf?bod(é¢ & e

S FReECt B SHPARSTPORYS IS HBuAPo oo anePEg TPy
ng“ 13eR o8 N ylled HeAEASUI ctndre guaferdlyly Hed arouhd’

f antigen in the test fluid. For .thi N
Ak e phise oehodS W CHSEE AP so U e ANEPRSay

rf&?:sdcl Q! ¥8hBYAENE- 1 WiGQl parduai s esOrdabyanat fimdyidro
e gbqye-gesgyibed‘antpbodi gnd t he Ifigefor. F
smperidticonct AMBLY helNaHPBPR At FRfF ﬁﬁtﬁ8d90§%}%:e I

go%é%f&%tEapﬁkgﬁiy égﬂéf¥¥$é screening system, and téH::iay a
large number of samples in the same lot.
[0089]

To perform methods (1) to (3) above for screening a
compound that changes the bindability between NPR3 and musclin,
for example, an appropriate NPR3 species-containing membrane
fraction 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
equivalent to that thereof, or the like is desirable. As used
herein, equivalent activity means equivalent musclin~binding
activity, signal transmission activity or the like.

As a labeled musclin species, a protein or a partial
peptide thereof or a salt thereof, described as an “an NPR3
species” in the above-described patent document 1, labeled
according to a conventional method, and the like are used. For
example, the protein or partial peptide thereof or salt
thereof and the like, labeled with [*H], [***II, [“c1, [**s] or

the like, is used.
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and a solid-imobilized secondar [

_ : y anti body, are
avail abl e. 10I'n the inmmunonetric nethod, an antigen in
a test fluid and an i mmobilized antigen are

co?pgt itively reacted with a given amount of | abel ed

ant | bady. . AncLher eaf beriie ablefl Rase 4 LorpRanal et

fromthe Tiqui éhase, or an antigen’in a test fluid

dhsfggagthd mintdabad isycbeswesrb R 30ANH ghed Pdnys cells

an ody, i ili.zed anti LSt ; [

L ‘?&r’ipéa%r?ghdgi abgieé:éégn??b% y tgaﬁﬁebgﬁgﬁﬁgggebgﬂg

iﬁﬁifgolEdffhaswﬁ?endgdpana@ebpﬁﬁﬂﬂnsﬂﬁéablﬁLﬁQF §W§sécreening
equently, t a ti ' ¥

o T e e e R T

e Heeshyf buf fer 20{at dephehorstnterfene whbhurithofinding of

i nsol ubl e precipitate from t.i td :

VR AN THEE R (HETOEF 81 DI PeR L o ST Ln T o 2o

gfﬁ?ﬁﬂﬁgméﬁiﬁPuzf%?]Hﬁvangnau$T oflugnpifgénte nlQ helgsdgebly a
0 a.nm ; el

pE valuspedi Reli© E.?)a’se Oﬁ)éﬁ%%(feoﬁleot F%?g%?{:%pé%g?égggn

L asel 125 tSeathess NHARD)d Twhent 8 KE CRavPd lasego.), digitonin

advant ageousl y.

S AR ob St MR Py
SRESHESs e krgeanstisetefl middptordi nadyliguhdd dal proteases,
consi derations of those skil in the t an.erd
BoREP kSRS lé‘ﬁé}bbF%e%‘Eﬁiéﬁsi ﬁ’h?ﬁe 1‘1eeus,ppe gﬁhegﬁg?hohgéry
g§£%§%%§?%§92%ygagﬁﬁ%gﬁ?gﬁgﬁéb?ﬁEﬁT?gﬁsﬁyneﬂeFénc@rcan
egaﬁp$tgn}mqyo§ﬁiaﬂgg%; A given amount %SLESS’CgﬁWto 500,000
cpm) of labeled musclin species is added to 0.01 ml to 10 ml
of a suspension of NPR3 species, in the presence of a 107*M to
10-9M test compound. To determine non-specific binding (NSB),
a reaction tube containing the unlabeled ligand in large
excess is also provided. The reaction is performed at about
0°C to 50°C, desirably about 4°C to 37°C, for about 20 minutes
to 24 hours, desirably about 30 minutes to 3 hours. After the
reaction, the reaction mixture is filtered through glass fiber
filter paper and the like, and washed with an appropriate
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 (Bg-NSB) calculated
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

screening a compound that alters the bindability of NPR3 and
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ed., "Radi oi munoassay' (Kodansha Ltd. ubl i shed i

1974), Hroshi Irie, ed., "Sequel to ihg N
Radi oi nmunoassaY" (Kodansha Ltd., published in 1979)
Eiji Ishikawa et al., ed., "Enzynme | mobnoassay" ,

&d@ﬁ‘&%h%!a ePMbbished cbml&?ﬁaula@dry habi kv dia APR3
, nzyme Innonoassa (2nd ed %I akushoi 5
bmﬁ iexgeR Len 1@‘8‘2%‘361%‘111?“ §W’Ré?/@gé‘tc ny Je%os;ﬂ—‘oé‘nzyrre

S d
YRR YLy (paslastaun gadslisha gar pocare
irreccmﬂ;l@u@éyepg@m mqtheiSBﬁd@ﬁ?r%tl% l%. %ﬂ%c HetieEal

%g ﬁgﬁggmggéfisﬁnéat T %gkfdﬁ@lifﬁ@% ,(FERUPeTEERE Galom
Céhhmnd@ﬁedﬁga&daéghnqu§§l@parfaq)sxgghgéﬂédln cells,

LERAORTED By A el Sy

ni que onal Anti bod d

pﬂnmmmnnﬁf%mombphouségqua @pd@ﬁpeV@@tuggkgguﬁgt1§§¥Kg§get1te
nochem cal T

%Sgnﬁ q%ﬁy %%g oq§ﬁ§xﬁ€§%%h+%%hﬁgkgﬁﬁnﬁn body weight,

pHbhgsdeich mcgnadems/nm Pubbl@%ﬁngi)egalr}rétﬁﬁ% f Kgpscle

cribed above, an, NP
ﬁ%ﬂ élé%eﬁﬁqnttl\a;g z%'x g!:%%l?%ggg%?? ggcfdéyéég;bqtgggt i fied

B&@ﬁ@ﬁé?ﬁi?ummmkand Enoliﬁanu@n@n ondi U ldikseadad the like)
associ ated with NPR3 20 n f t
Cah BE SRS Eob)S o or Vo KRl Seerbep s Uit o0,
?ﬁgmgﬁgiﬁﬁgﬂgyﬁhsﬁamélbﬂﬁwraﬁtthe present invention.
o] o] e _present \Y ' . I b

Lo SpoEPeTETAY et SerShpReIar BRDhRPifetT R SpLERE, are
gd%tl?gggétor%% E@Iﬂjle-wémmhpksteb@ﬁ:y theuiltker tnspasfonhgg the

y O e present inventi n
McEpaPenan it MY & Fuﬁ??lf%cfedguﬁ% i cgllf:?%nrpo eléﬁ%gl &9 2
358;‘? $$iat® Het-agtt RBxNPRSuSTec ies adnaraeh éfrrda@t it@ﬁt

O UL, aLeal ! Lo, a0 vz LS i) of o3 rox o
Sgﬁn%h‘?mggle f Wﬂ hahe CheTpe s tehexamaated ofr PR3
rane Becaus t.he anti

mmﬁlatﬁnVehﬁlléf?PQ‘@er@éipaBP e Sr&é"@ll%)llegl i%o‘mzec is
S(%?ag‘g%fé'eagbgn Mﬁ?nae%@%@l esyf iift ciandbewem: 3% fetect the
Ipmoddu;ﬁ%glpfnggg$ghﬂgat%g ggggégﬁkérg%r ceETts€Qm %ﬁgon
activity due to a degrading enzyme contained in the cells, the
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 previously
increased with forskolin or the like. |

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

recombinant NPR3 species and the like are desirable.
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Accordingly, the present invention provides, for
exanple: (i) a nethod of screening a conpound that
changes the amount of NPR3 in the cell nmenbrane, which
conprises disrupting (1) 5 blood, (2) a particular

?:gﬁgﬁn §%§;$ 8% g e e lé&%pgﬁn&hf éd|<%eb§9ﬁégedprotelns,

t'hén"i solating a
re@l-bepends arwnpfomads» OHynﬁtﬂthlJantﬂPm]n% tieemgpRgtion

t d t d
PREF Bor g, 4 LABbUNG [ TRBRGCE’ (he rouit 1) of
NMRR3ckB &he el ILirenbaanes mdntahnedrrptl‘n@a% ErEPUPEP ey e

a transformnt ex eSS|n%Wy Qor a partial peptide
Vel 6PPOTRGH O FREVI RERPTH %4t i ng a cel | nenbrane

odahi on, and quantifying the NPR3 species contained
In the ceII nmenbr gne fractlon ) of
scr eefi ATt tPRat %ﬂ%%d%%'@héka%g%%$;o @NPRS
th&a’?ﬁl‘i%}rl ofBiNARed Wakehitwr sedti teetdd iqeppKPREs an
on the ce

nmenbr ane b cuttin |nt c S
BROEPeCRRSa pAFic Cﬂhé BFﬁéﬂceg% %)Pﬁg %#%@uees( Jc%relal s
x%nﬂlkl]%el 'tf%gct:‘?&ll a%k?éfi:efoffoa?ﬁntlg%glarke .of af non- human
hen quanti fyi ng e
NPRS Fon expBDERS | O LA e TPEYERT U ché’r%aﬁg oA é}iﬁ;%ﬁ‘?’tﬁnmn’
% <yg%lngng L1V edrebhed. of screenlng a compound
at c ange %e amount of NPR3 species in the cel

ren$eeerelinghiredded®pri ses i dentifying the NPR3 species

t ) gé{@%fah.Q%UtwathEhﬂﬁHnasséutmoms a
??éng %ﬁi%%%?qgggre33|r1 NPR3 or a artlfigl£f Re tlgf Gibco Co.)
t her ed{anka’ bthéah¢ge, sg WO&HahPPff}J? &UE o1
st ai of SPRG 9% @erhxheanﬁhrlusumfaauéadzaymd by
G¥PR c %b%%%ﬁﬁ%ggygﬁﬁ?ng tébhnlque (0102]

soguantotiati on of the NPR3 species contained in the

cel| nbra. utloﬂcghogté fﬂ%@@ bycal 1 yraagrdrotedugls a filter
descrl (for exanple,

JH o~ @Qeﬁmtgbﬁﬁ‘@QSe andlstbnﬂﬁepmc4d}4“$§ may be prepared

anti hypertensi ve dr vasoactive drugs, anticancer
ig éﬂ?%ﬁ% c%bp%%%flc drugs, antirheumatic drugs
and @E@e@énéél@ﬁanﬂar&sphﬁsﬂ?ﬁﬂ pecé88 (for exanpl e,

Soakln% Stceflé allowed to express an NPR3 species, passaged
with a 12-well plate at 5x10% cells/well, cultured at 37°C, 5%
CO,, 95% air for 2 days.

(3) Labeled musclin species

A musclin species labeled with a commercially available
(°u], (®2°11, [*c], [*°S] or the like

An aqueous solution of the ligand (receptor) is stored at
4°C or -20°C and diluted to 1 pM with the assay buffer solution
just before use.
(4) Standard solution of musclin

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.

[0092]
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el ectric shock, brightness/darkness, |ow tenperatures
and the like) or the like is given to a nornal or

di sease nodel nonhurman mammal (for exanple, mce,
rats, rabbits, sheep, swine, cattle, cats, dogs,
rmnkeys and the l'i ke, more specifically, 5 obese mice,
2di BBERY Cnehad hypertensive rats, arteriosclerotic

(13bRirt8r m@peﬁﬁaél-ﬁgpmmnq)§ﬁ@09©llﬁ iquliuged on a 12-
chr oni ¢ rheumatoid hritic el 8Eteke
weldi FéASYE B HAES Ipiﬁggdar%lwas (‘é%r @gg%%pﬁﬂguha%n or gan
(sfs%r %ﬁ@g@k esoldt\i%rn, kbdngy ,opaner easay nustiess sobohéen 1s
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thﬂatocfcytaésled amzcldal FReCHRt ot oesd 88 ol ast S,

§ }ieo?rl ﬁﬂa% rS&Qn@Hn%HaQ&reCh@fldr afohuast sTo determlne non-

roclasts or the like) are 15 ob% ai ne gl&@jl_
@,z_b@biﬂm: bitkeiobi ab reld ofr 405tk SERBEH T " éBpr 3pria
ér&?’%e:{d 9 lﬂﬁx éé Ok orperiBl, eis TaddediGh buléece.

osp ate buffer sol ution, HEPE f d 3
$8) urrn@rreaarmctlpheli@khf} %&ef“ﬁ@eig%d A ™ ?}1% : sw‘—:‘losrhe

the |ike di g gxi &d 43 waaeﬁugé:amm (Thms Slabeled
EREI B CT P X1015m Tween 50 207 a thecli kedo_ay
fmdcntne ke tanthé upeler (OreBLEEC Usthg Jts&? Arques

é s tri fduglgi\g(é?nmgﬂ I4 pat b@nlﬁ@dlcc@dimulllator A
Brid ‘o oyleld a cell nenbrane fracti

[Q&Qﬁia&%ﬁxauﬂdy Wehbrantﬁf@Qﬁﬁ%Q§ﬁ IRfustries: a%FraEf|0n
dér éda??s%‘?levclﬁymigbﬁé&&u% aled Bylﬂqm haed nknadat ion

i sruption. As the nethod of c%l lx:Lmum
GicsiniRti @xﬁan@ﬁdtxﬂ@dasm BeclsAh§Ca) Poft rE‘ﬁci%ﬁ e
honogeni 28 dj srupt] i ki pg1bbenderequation
BEMAREN E’%hu‘fsacct ggggéKXP%gﬁJa:eﬁca I'nc.), disruption
b%:E Hldcriagoni cation, disruption by cell spraying 30

rou %h a thin nozzle under an increased pressure
uEQQ%Ba French press or the like, and the like can be
anegh. 1fkor cell nmenbrane fractionation,
fractionation b ntri nges, such as
f (2R iorldB celt Vf:ieﬁfat—i%%é;)z]r %g'ng)l ty gradient
Cefiif i fegakhemak Snimibingdioged. For exanple, a cell

e o Soaobbo o e PhEbLHOebAlesk boMpshard

25 NSB: non-specific binding

30

3

Bo: maximum binding

[0094] | |
A compound obtained using the above—descrlbed screening

method or kit for screening or a salt thereof is a compound
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 production,
Ca uptake, cGMP production, sugar uptake in cells/glycogen

5 synthesis/degradation in cells, sugar release from cells, fat
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cultivation of a transformant according to a
conventional nethod, and quantifying the anmount of
NPR3 species in the cell menbrane after cultivation
for a given tinme (after 1 day to after 7 days,

ref erabl fter day t r
EFQ 8rh%l%%é% efd % eyé %ﬁ) %ﬁ cégg%ésg%ﬁn%% rédatlon in
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Qﬁﬂ@?unéoggt ﬁgﬁk%@ Hﬁe%ﬁ ? ﬁ% SpeC| ?Ca ﬁtagonlst)

10 &ge%?c%hﬁgung|@ﬁgﬂ|éhh6h@@s hN@GiMEﬁSQNéoreﬁshetween NPR3

arteriosclerotic rabbits, c er-bearin
arst GOSN cORi (D, & FPBRPED h s &Cﬁgtﬁﬁr%ﬁ?dﬁn

%&%gﬁeﬁm&egndqﬁgﬁlﬁ .given time 20 has. el apsed,

or a particular organ (for exanple, live
ki dneys p‘;@ﬁcﬂ@@]@w%é@l@é{s PBBWede?'m CERES hegr} H?é’)tlde

| ©&mdeiews, of Mﬁért@t&dnppsedmmss@@d the
%Orgﬁé:r eg{es ?éltgfé@:[%onénptgpssue %art | age, and t orh;%lmds
15 Dikeetdrs bef oenbienplie, thediepeppRand | Eec;%?Y

gangrgﬁl o ggggggl ne cells, 25 hepatocytes, renal
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chondrm achegemo! &9t NPRR RS o | g agnah}f%neologlcal

% obcth%ltngg . The, el $o00r nbhe, litke sohtarubdasre safe
1E% 59 Q105 SEet iR acarai ng 1o 2 to a conventional

gaahodss angkiionphroseaéwl inpli seperfsp Cngithet”
antl bod% of the present 30 invention. The anount of
ties in the cell nenbrane can be deter
quant i Ba&aw&l mmmngaabmi%ﬁt ifes] WERBy 1§ ucARaFY r?gl ?H}épressmg

extent ,of stai.nin P he igekh smfpfga,cqtl ayeﬁseful
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35 can also, be identified in a simlar way using a

MEsSf8r AEht Vi Skpr essing NPR3 or a partial peptide NER3 and
,5 thereoh appéled ItHee. ehBdfBs the bindability between

musclin is useful as a safe and less toxic pharmaceutical for

force

20

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
30 reducing a physiological 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)

35 Because NPR3 is expressed specifically in skeletal
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A conmpound obt ai ned using the above-descri bed
screening nethod or a salt thereof is a conpound
having an action to s alter the anobunt of NPR3 in the
cel I nenbrane, specifically, (a) a conpound that
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and can 5 |nfluenc il e | iroRinasd &@ts,
SEREPLE e a5 rad® Fatgg&&g%%eS%%% ?g@fhougﬁf to
RIc¥ , afiohkPps taatt thel éika) t he regul ation of (i) cell
differentiation / or ol {hoFesXanplie
cel | dFPFea%%?léf f Sn%#%%nﬁg%i%bskggl(fofaexawpﬁes
HGRI I 84 Pries edubiretabtl agmjniist reéoni VRt IFaC Eg"
tissue, skeleta scl es t a banre 1
B OB e ﬁﬁﬂhT%éﬁf 1?ﬁeré¥%?§n%a%§% Dgﬁ%d hat
aaazﬁrrﬁsttlﬁat@a@pmh@fdoue%su nottheel o laborenBr hrfed cléw B

| at f II
30 (@497 STBRHORRERE (10 TEXINPE: BN AT Periat i o oo 10

angd/ ay MEEt§Q9|ﬁ§§U(fﬁ¥'ﬂa&aﬁphﬂple, a patient with a
sugar/lipid metabolic abnormality (assuming a 60 kg body
weight). 1In parenteral administration, the single dose varies

depending on the subject. of administration, target oxgan,

35 symptoms, method of administration and the like; for exanple,
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15 sugar/lipid/protein netabolism in the liver, f
; , t
tissue, skeletal nuscles, pancreatic island, bone :
cartilage and the like), preferably, as a ’
grlolphél ?](c:tl c/therapeutic agent for abnoLnmalities of
ce i.fferentiat.iaqn angd/ or t I

. &n SRecif i
ok gxgﬂﬁ oaﬁleﬁnlj)? |gé\b 1‘_tt{ge d%?%pgéﬁéé 20 lgyf l?%glsl{éyg o1
dool3@r a@geprafézeibl@saben’os@sl oy @ér tngnsa‘lmll more preferably

hyperl i pem met abal i ¢_bong/c L S
k) toalo g, @&?aggg’tlh %{oézl ar g{ﬁ? ef%%lgﬂg with a
@%‘a&i/neglum@@émﬂmﬂ abessmmcu;c (a:stsumangb@ 60 kg body

m ni stered t
S e d e 00 SR o TR Sy 1 SUBERLE. 43 ot

€ogs .2 MRRKAY Sa adskd |’<1£>r|rle|$p&mdﬂ'lhﬁ tdose hofan hféom)rmuﬁa kg

or a salt thereof vari es dependi ng on the subject of
ke Hedghht Foh, T AN % “synptons, nmet hon of

Fﬁ%g%lostratlon anfjlthe I|ke in oral adm nistration
se i s norma about 0.1 to 100 , 30 ’
pF efQuagsiasbewnt 0F . I%/?Pt % 586°HG° and nor ggpr ef erabl y

about gL Quke 2R Meht NRIdyday, the, plfaentxanpketien is capable
patient wth a sugar/lipid mst olic abnorgaca}lybe used

¢ Essperify caléy RQCWWI ght YERY PRSSHERY of Al
ﬁin @é%}fﬁﬁ%‘tgen LhensiNFRcdesein ad Im‘odénamd; noporicularly

ect of adm nistration, t
qyaptmﬂ;thiﬂebﬁoéabﬂw%@mWPQFF%{ﬁ'g Sfﬁlﬁjo P%E% for

e fs ;
ﬁgé@ﬁﬁg%o l}:hgop%géf%@ 16§9@nttfﬂb§g%>iéf"fahbdd§): fg&scexmsple, (i)
EOmB‘ghocaw rea tpEBied ol WP oﬁPeEl‘iS &wé which

%gﬁﬁ?és Wﬁ?&ﬁ%ﬁ&?% agggﬁﬁgﬁétghg%nf?ﬁﬁﬁymcfltbedpresent
P

Wﬁ'\fghtionland:a:@@s teher él\tlh'b $u Eﬁegfpﬁ?ﬁﬁ%ﬂ §Pfiaﬁl% Like,

5 Oher Lhan @ NUTRA, A dose1eor pespondi gt mealbladound
§oe M5B % g %b g oi gﬁt can ebadm ni ster ede 104101 un
(tl)o)thBr epaimdpn amxki rﬁ@m)- h@mmda%gaﬁ%t

bear&g <13 35 sﬁbﬁgﬁgglngh 6“%%1BE§S§IﬁulﬂHh@@hbmy or
sequentially reacting the test fluld, the antibody of the
present invention as immobilized on a carrier, and the
antibody of the present invention as labeled, and measuring
the activity of labeling agent on the insolubilizing carrier.
In (ii) above, the insolubilized antibody and the labeled
antibody preferably have antigen recognition sites such that
they do not mutually interfere with their binding to NPR3
species (for example, one antibody recognizes the N-terminus
of the NPR3 species, and the other antibody reacts with the C-
terminus of the NPR3 species, and the like).
{00971
Using a monoclonal antibody against an NPR3 species
(hereinafter sometimes referred to as the monoclonal antibody

of the present invention), the NPR3 species can be measured,

and can also be detected by tissue staining and the like. For
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a DNA encodi ng exogenous NPR3 (herei [
nafter abbrevi ated
as the exogenous DNA of the present invention) or a
variant DNA thereof (sonetimes abbreviated as the
exogenous variant DNA of 25 the present invention).

Accordingly, the present .inventi ' :

o S DS Rt LR BEQHLRY ehilete, ana

ﬂg{ﬁ%ﬁglabaze gﬁﬁ‘abb'gr@zom’fa Yaacinn DMAthherepfoody aplefale may
ed in term/[1]., wherej -

EATEE 1S90 r GBEnEEsay ST A Ha R rRey P

Nedl3 JpBen ek nis heo adene bSbfedmuse lominatien: &y apapy

a reconbi nati on vecto i Si
"R Eenpel RUBL| O B AP AnE LR (e oy Feigen.
ﬁpirﬁ%%'ogkzeahf‘%{?} aJFpTeR| coPraprondimgn t onting| arisemti A§

e exogenous of the present_ i nt i, NP
variga (DR PKEFRYT, (16 BNRHRT &1 ABEravE gt 3d B (et o
Eg]&-étreqp% egt efeRdBlor0bhl/BecHI asains anienslomn)ategh from a
e prepared by transferring a desire DliIAi. 3
ﬂnémdand|Cpé§eeg@?e%ﬁ?ﬁﬂwﬁsﬁgieatiﬁéfr S ngﬁQ%%zagﬁgﬂging

gﬁé\g} rhg\#%@g%;g?i Q6 UG FbS dMBGlksOnephélInarryt,hghe

y in the enb [ [
dowpb opriort rofhbic MW AARHIOTmaTe. BParardhfErod
égﬁtgg%iﬂggye?hggblHQédeﬁﬁﬂJb%@ﬁeﬁﬁﬂbéngﬁyenand the sandwich
eralTy betore the 8-cel |l phase), 35 by .the calcium
phoRphadesqmbeddbet pe, eledare il %%“%feftlryi’ol Y %Phe

| i pofection nmethod, the aggre [
_ _ ] , gati on net hod,
ﬁPngfh‘fJe'%%u on nethod, the particle gun L

tDEAEdem reemBisodforhe nEahq i@y ApeRt ‘i"sterget ogggg,teg%ésay
.n}%tgggng%féq Fah%a%é‘i%‘éngéfﬁ ONAOf rhheopsesants,i rvestiesn

: _ iccelT, SaTIVIng organ, a tissue [

o heshike hypdhacoNA 1uahsiienrePHBAAAGRE (1) D8 Like

e 0L SELLn Gl Uil LV Saatdhddimpikosed, (11
spr e 130y ekt b P R
i ol &g GRZYMES, stabrlaense %9}“853&! 'H?nghOfSpEBEchE esAdifvike are
preferred; for example, B-galactosidase, B-glucosidase,
alkaline phosphatase, peroxidase, malate dehydrogenase and the
like can be mentioned. As examples of the fluorescent
substances, fluorescamine, fluorescein isothiocyanate and the
like can be mentioned. As examples of the luminescent
substances, luminol, luminol derivatives, luciferin, lucigenin
and the like can be mentioned. Furthermore, the biotin-avidin
system may also be used for the binding of an antibody or
antigen and the labeling agent.

[0098]

For insolubilization of the antigen or antibody, physical
adsorption may be used, and methods based on chemical binding,
which are normally used to insolubilize or immobilize proteins
or enzymes and the like, may also be used. As examples of the

carrier, insoluble polysaccharides such as agarose, dextran,
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As exanpl es of the non-human manmal used, cattle,

sw ne, sheep, goat, rabbits, dogs, cats, guinea pigs,
hansters, mce, rats and the like can be nentioned. In
particular, preferred fromthe viewpoint of creating a

B el GG earreer: Cemmrd SETET ST B0 1 ne

10

15

20

25

palgathel driikd, awhi shl Bcenepuigdabenesd BECIRke| Fae, bgppEed-
l'ine, B6D2F1 line, BALB/ c. |ine, ' : ldKen
whi chT@r ecrsé’élgwllzf}ﬁelg%_gbord’rat?’g T#g&ieé(%%p?g?li@\?gﬁ(ar, ®
pSBsand theertioe) assinseluthidy zedyésretantiogeytbhar test
ont ogeny,  and 20 |ifecYcles d.ar e As
fippe feRhea sy irﬁagtiL%Ebhb?rhda?fir‘]%ﬁ%\e/ec?%%é/te%(agfggg i glil% in
BnBRIBBRA1 dwimesiyasd the pidemntannbentiott iagnddbelad
addition to the above-described_non- .
([S@PPBFaQBTﬁ?\%aCé%@&émoﬁgg c?fc%lﬁé% r(ggen ﬁ%\%ﬁ% ﬁ%nagent
kLS 1 h8o1 e 1OMANGT chbei @ esenhennmeatixet onbereby the
I sol ated/ extracted froma_pamml , rather .| hemNA
agfourive ofr BRRAtin Rhentesh Fhivet &t %ep%%as%élse%d{iyeg

: f}g,ma =Tusictit thet vaid anly DNApet foteedriesshe
I|;}C:1?L\rr/he€:an ioﬁ(,:l t hose a3 rresulti ng from.,a xgri aédsci (ofrOEt a
escaEsice oAt atdshdaanget ReT YRS S e base sequence
Olnd NG QL g 2l NAGBE1 Lig dyeeeaiadl nentdid of
specifically DNAs having a base additi oa del§et %n%’ove
surshittidtiizehion thrsakst FBE BABR &7 1SS FRESTHRT fhe =
| i ke can, ' Rd abResi® nNAsdarehe nultidedy used
35The "a ﬁgﬁﬁgpg%l\%kenggng a DNA that al]lo t he d not
expr s sinaobidf zad oHHEIOINPRS, & alRPS e ﬁ@%???Ye%eeby a

that allo h - i gR Bfio dPheirei Rihdatof
8 %%Y%}seeémteh\g@?%hg? ?ﬁgﬁ{tg?%nor rraIONPRS, and.the_like.
Theilsodigenoay DNAuséd tite ipcasane FFRAHEEDT iy be:
derived 5 froma %5 0hy t 1 SRfRwvepRCheshas, the
or a d ?faésrsﬁtlngp‘g%ﬁ%% Eggr%%at he gu,bj ect .ani mal . %n

hbapsiendl ngtibedDNA of iR RIFESERL LR FRAFHPON PRt 671 He'®

subject animal, it is rgld d¥ A8t SE8AYS sheibiseies
PREMPRA 19 19576FFesEn gz?%ﬁ}tsi %ﬁéaﬁsﬁ' a_ DNA g)f)nst guc&}?R3
|?1%‘*(7iiﬁ? keu A ladfidreownsithesafost Dangihotdd F6e
capabl e of allow ng the.. sLop:fgide uBNA F8r the
sRefaPscel TGt Egr g?%%qlg@&ﬁgnhgﬂle%ulnan "BNA of { he
%ﬁ%ﬁ% LAY el dOtiairy  reansiery,edoracPrNER1E adesc g

mral "t hat hi ghly expresses f PBIR%ehhe C-
ianEdRerynUuesHh ‘%Ef ﬁll‘@pg?(éan %/r%ﬂ;%ra%ogcrtr%%@g a_DNA
GQNSHnMGet ré i&a,oﬁ/emte,omyaadspmas,k@}uelgnhgm% usgg for the
human DNA of the present inventi Y e wWisido@ahkes a
G RSB oL STBRPBAN LG Tha Sier abe Bre of S RA

jved A ham Vdd ous MBREBRhSHES arecoanplier ¢¥aBILey, the N-

ogds, cats, guinea pigs, hansters, rats, mce and the
| {em)inyearPAgOfhe DNA of the present invention, which
;Eoégflhly honol ogous 20 to the human DNA, into a

ril

30 nopuse Iﬂéﬁmgggggg@%g?an%%%oggt oga{grglprefsgate%f%ﬁor? 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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[0112] As the expression vector for carryi

) _ ‘ ing the DNA
of the present invention, Escherichia col)/i - geri ved
plasm ds, Bacillus 25 subtilis-derived plasm ds
yﬁgsé-dsrltved pl asm ds, bacteri ophages such as X.
T e Re e L i

acu

a@lﬁ}@lbbay ¢:] k%x@a@.eberansaﬂ (B/7 paperetdar) i E@éhé@g‘:}%‘{ gPsf
lclcknjgl - derrllved l, %s g Baci L1 us sybfi/d l%rg%yvgges&no nt
gPgdRfgent £ d %ed pl asm ds - and t‘% TkE are o
orfratqew@hylmm téstemmﬂesFot tives presesien: t g liquid

pégﬁgbgigg?%ﬂsvgﬁﬁgggégrgssIfgble1%n958$%§QﬁﬁiQﬁlggwhylene

) m an
FXRTEdAKOY | $difondilRlyonryimiised ebkeabaveidagsriBsdycC

b
ARy Pranvona et ool T AONVEIEBe Sl

{IRAS zak 8801 desthodQUshicnt
rats, nge and t he Iq?kgl e m@auplgsprnlmxm apgipody

aﬂqngn3@lldnégmqqpqqzeduﬁ%ﬁP% ﬁﬁfﬁﬁl Eﬁagpréggnéyﬁilggle

f ase

gr xét Ih ajlgp%ét i Anurfidethel hechomiscrl anttgeat ime Kiesss&luid

fibrillary d
S s b e caPh e L e with
ker eﬂl%ﬁglt K10, 5k K 166bY AGRTY ttweeeaftalndcﬁel solid
dependent protein Kkina
pﬂy&% dghiseparared af et é%’iestléﬂ’tu‘élééal%oene phos %1att:L ep in a
alLlu SULELLECed aRk® aneBdetbel an&lumteoéplabeled

S nezﬁto ki nase (generall bb
Sﬁdibmp,otaassmnbah@?ﬁﬂs|%19¥Pgh%;ew P d% §Sf{é§izfld the

K- ATPase r.qf |

N T G e R Ty R

ghasz isas&pqyameﬁkﬁQQm)thq+h%%§ldr@h§§p dg §ﬁ$$Pén€%§: the
[ OX

i@o anagtfsbeé C%é?ilﬁo&?%%'f%@ﬁ@r(%&f??@ﬂ Jﬁaemaaderedhatm

l@h@&tmfﬁeaw@y mdwmmspfng@@qﬁq .1@hft EhEEHs fllu&ﬁi

myel i n_basi r

LI, A g afoiuh oz e

i s Focompuneny, zayogion, i SEropbn e oS

i EEAon; ka B §F4%§%EQQ%Q§§QH§J'Qﬁéﬁ$ﬂ?ﬁg@Qﬂ5§h81§®ﬂ in the
ééﬂ“ﬂ%ﬁh@VhéL&mdmmammﬁepnlyh@ $mﬂﬁ*WaﬂPBPEl?¢(ﬂ?ﬁﬁj&%FSﬁe is

f;ﬁ%éﬁh;d? Sggégigeﬁﬁgiome%ry, &ﬁﬁch is based on laser
scattering, and the like can be used advantageously.
[0100]

In applying these individual immunocassays to the
guantification of an NPR3 species, no special conditions,
procedures or the like need to be set forth. The assay system
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,

ed., “Radioimmuncassay” (Kodansha Ltd., published in 1974},
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human and chicken p actin pronoters and the I|ike,

whi ch enabl e high expression in the whol e body, are
preferred. The above-descri bed vector

preferably has a sequence that 25 term nates the
transcription of desi reJ? n L SN alsB8y”  (Kodansha
HpRRSPE o eecteéid’angﬁ%?e g’%ﬁﬁg Fgé% Sferred to as a

rear m pabpidhied an e2abp) Fisedebhbeca #t BNAs §eri vedzy™e
fromviruses or various C seg; W tBhikawa et
IpFenerenee gﬁwut%ofﬁé n‘?bﬂlgslﬁé\c}i ?ﬂspgvéi)d terni nat or
And the, | Vigezyr30 ThBdA34ssay” (2ndnedddi tTarkusheine he
purpose of ingreasing,t XPressi of .4 he -desined
5 géh@ﬁsllbl\%ﬁ?,g%%he E%afli g%ﬁlgcés)“{ag%% gghﬁ %n'h’qncer Mrhegi on

ﬁno%%ﬁ@s@%ﬂ, (P d.i)onIghktsdteimt pohlbsheth WUREBYOL ¢
DNA t

and the |ike may al so Qi i :
oD ERoTBFORIR r S8 o0 bU LN Pl o prastar.. e
(8108 30 bien | NANS] ab! odturicegicon cadr TefowristesartPart
e 3

end of the translatjonal_ .region. epsli g ¢
Bhe pirigeseVel- ubp. (Tmmmunoc lcfar]aﬁ%lca? ?’8ﬁ§ ?%gri&gnQZf
Lo [ordEl NRR3gganhfuRn G ed] asediheianks| ¢PgeROM EBRATSI
or a ‘portion thereof from Dl\lés ]gvrgeroicyj[%gi%grq.é%iques
Iimercaseedney, Helt§Ri%ve Voitssde, (G HTSEre ot~ var1 ous
(BITEls, (fA0CEAND! ne fieemes, ahalthineralddgsynos sy
é Thea pigs, hansters, rats, mce and t

e Li
fie oiodmani oudidemmeyel alidl dVATFABTEHSH mTEC%q\%kd (Part

libraries o ' AUETEenamtmRTtidlodaes DNA(all
ﬁfe%-‘g?%ldjs 5 rareﬁf%g&%" t%{gﬁw%r om /o RNA derived,frpm
15 bhelasleserienticededior Beass Gubdits8iRE) %S5 an )

exogenzgus easbr}%)ggl aggj\ke? cal, herabtpéaess yanmbeatiiagt 1 fHed
transl i%na region o I

nor mal NPR3 obta d fr e -
abeyeydesesithew lyeblysusing i%é@%?og‘éi ?1# n‘%ft gé%r%é‘?s.
The transl ational region can be prepared as a DNA 15

dEYEPFURE " expressible in the transgenic, ani pal, by
or di nakyrENrengi  neerings t EetRfsGTe aﬁ/ﬁ%?’e%e‘{rﬁ’elt%hﬂ??%

j oi ned downstream of r i gnegnpsaimierquaandfying
20 iWYHﬂ’éé‘PFEH?nu%%?}yéjaerﬁfg SEC elgtf?eagﬁswgri tlgon t.er 'n%t itgg
Stde) orThesexogenmes DNA vive HesifdedBht APhVRMY & &
the 20 fertiljzed egg cell stage is transferred in a
reARe ts dEFSEhE  the DNA is certainly present in all

the germicnahtcebdy @indhsopresent einvendophea’ dhitPe vsed to

manmal . The presenc the_e NS JIRALRE séhie test
pereeeil el dnePbRCT ﬁ“%q{?e C>Ig}e?1 méﬁgf h ol

cells of the anifrrgk1e
25 g%&g@&%m BNALbaansherd meanssshat ahe 25t ISP

e animal prepared will c RRIRNAHS BN daf
t heepeids Vel Bht Foh ‘?]nsoahe g%é%{h%g]gérm %gl ce?l S ang

SPORLLG 68 Iphctiheegoton B wof NSRS spEOfeh&ECafPRAFE A7 NER3
tArs sp

eci es that have inherited the; exoggnoys DAL the
t bpepies et 9aRPeATRERPRVETRE g%gghousg%pl\'m of the:@ie |

p%%ﬁ?@ioi ERHRAN 1hNs39y&dd cefl lsheagériigalikeel |'s and
somafic cells thereof.
30 [0101]

(8) Screening a compound that changes the amount of NPR3 in

the cell membrane |
Because the antibody of the present invention is 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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A non- human mammal transfected with the normal
exogenous DNA of the present invention can be grown
over generations as aninmals bearing that DNA in an
ordi nary breeding environnent after being confirnmed to
stably retain the exogenous DNA by 35 mati ng.

e d‘?ﬂ&@nﬁm of the present invention at the
fertidézadiiegdysethe sbagenics ihvemsiar pewviidea, nievh@xample:
such that the DNA is, present in ex ' tH&unt
(361 mirFed b s SRAAES LA CopBPadoRT S Tangrg Phe (i

oFBRERS . 1 ThePesensensfartd)e whiekogenpusdNAistuphing (1)

resent_invention in excess int erm nal Of tn
bgﬁ@danl(?ﬁala FeEhAFBI2hyCTIA 1t Pgnéggrgn‘%largnsgu%t’hgtgh%% ©

19&&89&&11&%&?{ aﬁi Fegay efanedonthimaameyrehe then
exogenous of the present .invention in. Sy

PR A5ENE e GanTIRAPEERF | S Akt CBonBPf c Rl 10 Char bf VRO

cﬁ%a%éépﬂfﬂé‘g:élfl tBRpFOnanirdtieh, t hi s speci es that

ave I nherited the exogenous DNA g; t{‘t.ﬁq‘g %;esent

(1A ent PeRNORVRE t37& CER GBS b L BIRR™ AL the amount

JAYBREI O L eXLaShehBrahd, afhildpe corppised dielruptand a
somatic cells thereof. .

. By obt ai ni ng.
themsfpyoast srardsHag NERE HF & %Fé??elaefi (%\I,&hleﬁ%f’ or

hot r111"k§e @{?%@'P&&%&'%Bf QMBS DIMBfembaRdeMBthagian, maind and
mare of I's anl mg] the animal can be grown over ...
gengridyiogsthe NIRA spECieffSRIHGEChePebl ﬁi F“eeg%u A
he DNA i n excess. [0114] 20A non- human manmmal havi ng
WHSPhal DNA of the present invention hi

hi
expriessesthhe abrsmteeDNAJOR @W?Wﬁeﬁﬁa&n?g?%%esn&%famount
DNA .eventu A58, NPR3, hwibeddrprasksnidynt ifying NPR3
%%H\éé%yﬁé‘ t%ﬁg ?%pc/tnl?on opgfhe endogenous noml 1DN'°c‘i (2) a
afidcideani matbeame Bey wedding W ERIIRAEGNE hoadrtocs

ani mpl for the 25 di sgase. 4 exadmpl £ 0rughBgl 8ke isolated
BT EF A a RS PaRt e%lgvm h%t ﬁé’é%g?hal DNA of the present
ERMENIN Wrgant, b possiHlmenomammel dathen paantllying the

pat hol ogi cal ,nmechanj f._N r§ GlideOnaasd using an
arEeRk st a%?&@?ﬁ?eakmyﬁﬁgséaﬁ%ﬂﬁogi nvest i Sgt e e
t hetApetd i:c reptthedaifos, tdrese di seases. 30Al so,

because a ma t ransf ect e i h QURRARYS BRE NEtount
DRR) of BHE SsefiEPRVEN iao%oﬁ{géﬁgasghnﬁ%( om of ot
rcKeRSeshbdsiees NBRBhei tetameapbrased Vorclh GFERIHGS

tests for therapeutic drugs for.di | atedutts
UOEREABRERS (0% RETOL RBF ORI & Ron B T o 40
heabi Bgct hen 3% axegemousanbrommrissDNG BPRE s pr #8&htal

|gl£%gggoghg§ggg¥aé¥'%“g 1ike, then gquantifying the extent of

staining of the NPR3 species on the cell surface layer using
an immunostaining technique.
[0102]

Quantitation of the NPR3 species contained in the cell

membrane fraction is specifically performed as described below.

(i) A drug (for example, anti-obesity drugs, anti-diabetic
drugs, antihypertensive drugs, vasoactive drugs, anticancer
agents, anti-osteoporotic drugs, antirheumatic drugs and the

like) or a physical stress (for example, soaking stress,
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over generations as an aninmal bearing the DNA in an
ordi nary breeding environnent after being confirnmed to
stably retain the exogenous DNA by mati ng.

Furt her nore, the desi red exogenous DNA can be used as

t he_sour as r 4 th
e A e I i
1RkeNDéercganike pseparerd tbyaanogm@ilncmlﬂwse model non-

engi neering technj

bn I fte the,
hPﬁ@@h@WUﬁﬂatfPﬁengﬁ?}?lze & g§5g§1|£%$§9' 3feBh PSfitine

IS
cbrtaméf ecdtas idbge, nﬁﬁﬁlesﬁyesmhi that like DRXS sppreSeeally.

in all of th erm nal |1 s _and 2
cPREestbf e (RIRAP . M pIECAREa R HE Hontr el B o
@bt g, PEASQIN-HeBYEAL | Bicé N ddteogerathalmiss),| shepnife

ani mal prepared hy DNA transfer ans [ 1
W@BFP?&@ HFRHE g PHES %?%p%} e&’nE P %:g?%ryadt iven time
12Nk BBLe NA Rfod be §r§§ﬂﬂicu1mtemrlgen (fmamxa@plphellver,
germ nal cell's and somatic cell.s_l ?@ .l]@ﬁ a4 tissue
kifdnsyyn | RgR@Feathe TWSCHEF - oFPOR% 3 OdF c?e hav
ﬂg}e% %ﬁﬂ éhebfaw%g%ﬁowﬁlEEMEdﬁpddeetnseeentpannnamﬂlenlsletr
ave t

e abhormal DNA of the present Ly
wine e sgueni e tidéldes a&ﬁdté%rﬂg& &&l F§ ? p%"f e@%ﬁbhe,
%ﬁgégqyt%g{ﬁm? hygg%yg aghﬂg%fiﬁ?ﬂla@dbhe1n®t¢eﬂﬂﬂsed

0 e onol ogous chr onoso
mepaaucmyma { nakb GFLiMi RISy hgng%ai.sq:% naqgt%‘:lasm’

t dcldse sobksphn ke) are

%h%x}vggr%c geggéﬂfﬁl-;as%%& Bﬁ%ﬂ% c sobksp enl;,p. Ige%E =

mimﬂi Ri h'@hamﬂjrllﬁﬂlangl\lﬁ\h@fl’f]ﬁ’e %%P@geﬁfe i ?R/Sé)n n| on
3@%’; Y Eat %T\IAQ&&QW mebr DM 1, hermsesentbuffer

may finally cause funct na
baﬂﬁtioﬁgzphoapheteabmifQWPR91H¥lPﬁh|%ﬁ%ﬁﬁw Srfﬁ yign and

of endogenou ARl an Kb
‘Lc,pﬁ-:zlg%) dst E?{c %‘1 the1 anbadhee eare

oglca nodel animal for, the
@hggﬂﬁﬁﬁdFﬁHlH@XathefaQEﬁnﬁ;(j@raﬁXQﬁp}ﬁﬂ ?q%iﬁgfé&Q%d' Tween

Botl o th8 EII0I Ao "The Dat hal o Cal mEChant am of

8ssi e pathologlcal nechanlsn19f

ft‘é@:%h@ﬂ@é | shdmaet ceat atifegsigona £61KNPREIO, PG 5O

i nvestigate a therapeutic t LSt tHrsease.
Né@&ﬁéPﬁ@tgﬁeé¥Tﬁ8e§§ Fi ¢& ﬁ§%%rag% gglnal hi ghly 35

qﬁﬁm@§5|ng t he abnor mal DNA of the present invention
serves as a hodel for eluc | herfupct+onalon rich in
|npa|rﬁﬁﬁtc%%&nWQWgﬂ?nﬁeg SR el

Fve action) of normal NPR3 1
C%ﬁlt QeabRronaBRbNARRY Byf unoethohldnpvinnReE | v after ool

h to NPR3. B B
t@@arg;pgr@éﬁou%sammﬁeﬁg S& & e;ﬁm&@grﬁﬁﬁm ecdad wytiBshing

the present invention
h?élrﬁgo%y @Btteakoéwémjreea&en\otgeeez ahnoHsapkPRE, Us NG & Waring

e utilized for screen e utic
delepdesr oFuRetVeFRR | fﬁ%éFlc%}ge‘g ?% 6%5“5‘%%28%%%%
%?%@Lsﬁa of 19 tﬁ?fr%rﬁ'ﬁdt&bnapﬁism&thmbﬂ cehd %Wo%beﬁg
1 cri

bed tmo ki nds of DNA- transfec
30 t hergr@s entthilAvBAEF bh, LdRE PBIFB%f?ﬁf ﬁggggﬁg%tPéﬁﬁg 2

(}]:'):erli'cc'r? ﬁses%eb[\: SRMI tage f andt ibReuBi kel daurr e mentioned. For
cell membrane fractionation, fractionation by centrifugal
forces, such as fractional centrifugation or density gradient

centrifugation, is mainly used. For example, a cell disruption

35 fluid is centrifuged at.a low speed (500 rpm to 3000 rpm) for
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(2) analysis of association with pr [ i fi

_ otei ns spe
expressed or activated by NPR3 ang t he Iikep g;f;cally
direct 15 analysis of DNA or RNAin a tissue of the
DNA-transfected animal of the present invention, or by

a? ggggg :,]%fqll% n(glfogfnggéy | %%’oupcr qdygedy %x?)tersgs eahehsipdfhatant

generally
fsocéicll:t:yf@géd ssueshighey speldds ( éﬁomwm@m 3§ 0PP s &Rk

cul tured_20 sta dard tiss cu %ﬁggg
éwaééYeQ%ﬁﬁﬁyaPng 8F u® t%%FggﬁhaéﬁggghéfunctFgﬁxg?
Rl SelSi 0:ddie sgelkhs desordtredrantia). aBbeememprgne

i sol ati on and ficat
fyestarat + Hntgih pllitrnls Igﬁs L on Of V &) ﬁgi}wg‘ﬁ?ﬁ.@afjmembrane
WhReE MDk&n é&'pﬁl@sbl‘iEIi:}NéﬁsI raarcﬂsfnembe@l@mmei@ﬁ t he

présent Invention, it is possible to exa
m ne the
Miiodilcal synptons in di seases associated with NPR3,

't ne | Fﬁ‘&m@gwﬁﬁﬁl cidenald yohBached eiradhaphet L anembrdpRa TaRgtion

, and it is also possjble to
@Mtéﬁs@@@npafhﬁﬁd@hcéPrSGQFWB g5 50 var#gdgaggggﬁgy
r%aq '@&Le 'an@ib@df' Sease s;végénﬁt ﬁdramth.bn NPRSs tetulot
uting to the deve opnment of new therapeutic
amﬁlunms aaddthe ¥¥&earch and treatnent for secondary

di seasss, dURal Ot Nufl-naasay Lini o glextopad b ohe sane

f i .
ménﬁ®£aﬂﬂe&gg;eggVéagg%%gi§ﬁrégogg@géggg%%%ggﬁ B Mlan pe
ggé%ﬁ b eraf.ed, DNAsdifansfegked cells using a

radlng enzyne such as trypsin, a
nd culture
b@OsyIIs or establish a line of the cultured cells.

ggg&h$;€¥%ﬁ%for Phﬁ %Q% f%d3@P§BaBtn£jﬁdﬁi1al peptide

¢hkkebentdmtbeo lpr@page@vwﬁﬁg‘? tliq%rplg@op ]6% 3@6;%0@ éiIchr;Lbed

the signal tran S Dy HBC

Shedl Ny ot e el
eHoFRanthe Hhh _ 3I§F?esg§ﬁ§?g%f and t he llkeenfﬁﬁgane
FaWdbAgc st fisctdquamtiésedr ch materials for the

el uci dation of the action of NPR3
. toFurthernore, f
tHR0%dvel opnent of therapeutic drugs for o
screening of a compound that changes the amount of NPR3

in the cell membrane can be performed by:

(i) administering a test compound to a normal or disease model
non-human mammal at a given time before (before 30 minutes to
pefore 24 hours, preferably pefore 30 minutes to before 12
hours, more preferably pefore 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
hours) a drug, a physical stress or the like is given, or at
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:

(ii) mixing a test compound in a medium at the start of
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di seases associated with NPR3, including f [
i nactive adiaphoria to NPR3, using the %NA???QLSP:LLgd
animal of the present invention, it is possible to
pLOVIde an effective and rapid screening nethod for
cé&ﬁ§@%ﬂ§é9pe¥t'Cter%¥%rf%httggcééﬁfH 8RS 8S cotPdma drlae
e PrbBd T EY et Nod- quantf?ication met hod _and
mébgod ) kind Ausatifisimy thee aDNARE anE NRRCe aPaAT AR LbfHehge
DS Eens AATLRNLLOD Ol L€ (BYOgenls, MiheHREss Pltay ¢
VERTHI® G- e “Preseh |nvent|o§, it is possible to)
aggggﬂ la %ﬁ @lﬂﬁfde&@lppafaelbl\m therapefter & €r¥ead®rs0
ass0e qﬁgt NQ?S._ O%%% r(%l& ngparation of
Rfreh 3 6k GutaEhi WalPHiaVi Rg the NPR3- encodi ng
[99089;i nactivated therein The present invention

provi des non- human Tl i '
i niere Gt e Dreolhe PREGRTT on et vired s oot
ho apg@ o e FREFEL gics ' '
nExpression of the Dﬁ%ﬁo# t he bychénﬁnnmmd A BReoribed Petom

(Add@raiﬁgmq,“ﬁﬁb?ﬁﬁ@@éﬁt ?Wﬁ%ﬁ%%sggtrégy ég%%Qi—di??ﬁtic
%%&ggggggiﬁ?ﬁgﬁénéﬁvéﬁéfuwj wasloarttet | drigei rgtifpencer
tHe present invention ina tivgée dhesehn
iqgmtﬁheaehngﬁﬁﬁQPQ§P§ﬁPc%¥?%?@ég%?f'Samlnl?erng%lf d the
J}Aag(%ge'o@ ghgh@!?cﬂa%tkgggg kﬂ@@téxeam&é,byoahinmdimeﬁ’g,a
portér gene (e.g., the p-gal actosi dase [
éraamrEsc Bborkhilr iditnpss/datkngssy, "é’n%??%eﬁf%‘gﬁfhw\éﬁd the

:ﬁ@%lSéﬁﬁ%ﬁéiFg?ei{Fté%%@h[%b,avﬁﬁﬁﬂhﬂ ®r36isesssmodelt pon-
ftan bissadn BareasmiRa] T Sa FOtknEALLr (Rice Svines
ﬁgﬁg eo,”gc%[tg,eg&gﬂ lrﬁorﬁ@z%’%r bhadche 1Mo theer spertficsldy,
bb@s@hﬁﬁﬁntdﬁabegg¢d&ﬂighgggg?nggi%ihgﬁ%gl%gé%§ioéglerotic
SRS SicrbtheH B pemomm ciescnt b
ARSI e N o RS S
%igeeggéég§¥jgya%glggcgegéfgﬂédiaQOBEQanttﬁbr example, liver,
kidney, pancreas, muscles, bone, joint and the like), a tissue
(for example, brown Or white adipose tissue, pancreatic islet,
bone tissue, cartilage and the like) or cells (for example,
adipocytes, muscle cells, pancreatic endocrine cells,
hepatocytes, renal cells, osteocytes, osteoblasts, osteoclasts,
chondrocytes, chondroblasts, chondroclasts and the like) are
obtained. The cells or the 1ike obtained are cut into tissue
sections according to a conventional method, and
smmunostaining is performed using the antibody of the present
invention. The amount of NPR3 species in the cell membrane can
be determined, quantitatively 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

can also be identified in a similar way using a transformant
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to reporter gene being expressible under the control
of a pronoter for the DNA of the present invention,
[ 8] the non-human manmal described in term][6],
wherei n the non-human mammal is a rodent, [9] the

non- human manmmal described in ter el Rat DExelS
expaenting MR 9ged B S %éﬁepglﬁ%%%%leo%fﬂggpeen?ng a
[@Q[;gg)und that pronotes or inhibits the pronoter

activity for the DNA of the preseni |nventi r .
S5l BherBOTnuREER ESTpH 98 AT RP S e%%udéqgeteegtéreemng
RerRauad éoshélh:e +HRIrBBE ﬂ@&?rddﬁ@@uhd baving Fn, aghkgopoto
etecting the expression of the.repar e e
alererhihanapeirialdlaNPBADHY ot Cﬁlénﬁgﬁgsneﬂa\%%ﬁgc it ﬁgallﬁ_{'
Y sofettmcran cpwroes o e ietasse ey rar
roeddlsp-YPR3 h@wwﬁﬁnné%ﬂﬁl?xw%ﬁei %n?ﬁ%&dn\%ﬁ%asew
éﬁgﬁﬂéiﬁ%ka'kxo AP phdBahbte tyrafudd?iad, expressiken cGMP
erei

naffer al'so referred to a; t he knockout DNA of
pheipresent sheyenitehe 48 StEAYSP  rtificial ly .
nut.ating the DNA of the -pi esenduddw erlleane possessdd shy fat
?Wéta}heosr%- ﬁl%gﬁ mam%garf o “suppr es%qthe cngb(ijl | 1.y5.9f ONAL
expilessiromelds, t basutsseasei aFPY eRepriveé2of e

actjvity .30 of PR3..876¢0088obyitdies /BNA-pTteeinous
ﬁ%ili%'u %%%%Q?%Nerﬁe%ﬁpl ifi gdo bylt he, same eéarrrpongss
ASrHBOs esatmnitionede@bRtdon, ProtelngRs MAPRBEC 6T

artificially mtating the t9f et Regra3en, hoventadrivity
BaRnpRe paecrtfl&fhgagﬁ%?g %r?' S%I 6 deleting a 35

paghieni e, Whaheeof it eodNAedafbeneRNHTS iMiserting, or
repl aci ng with, ano : 18+ 88RE-ERGiskeer cayl
ﬁééﬁﬁ?ﬁhge.s #&Plggaﬁér’gf(" gy srl’?ib%ti ng the read',g% frame..on
of; readeRt D4t testandy pngli Ferduiedy| @ﬁtavblp%tmsﬂltl eoF"
exon with_these nutations,.he kpogkauiiBNAS ihbeeasing
Enss ere Lt heehti%h aﬁ@ylﬂﬁfg %1%%]'eég{aed. [01117!:b nd
SReCi-fi-Gat! ¥f NERB Humahe nesiil e rensy yehi ©)ste M TEPHE
having the DNA of the pres Lhventien,i pactddaiied the
tﬂi@rteiwlﬁfa@ﬁ@?e?%f‘ieéﬂ 3%6?‘%@% %’Q a?sj,“’t he® b7
%%ﬂ%a%tfi yakedi £Seelded Lohetiorarite present invention

e

or t knockout ES cell s .of _the. S ERNENti G pepaide

be obt disnéd#ehyOTRYIUL iU7§ Y hgegﬁA&%sfS' ?ﬁge)%pr esent » N

in ﬁgd%_,egg,ﬁkhélﬂié nednipeuddsi r sermmytAvdRENP RS and the
n

C .
constructing a DNA strand havin DNA -Se8HeA&ee 1 ompounds
deske oyert e g‘éﬁél%‘;‘/e‘?;n%‘retsfnﬁogg%%g resi stance gene

" ST GRS &brubbs.

A compound that enhances the cell stimulation activity is
useful as a safe and less toxic pharmaceutical for enhancing a
physiological activity of NPR3. |

A compound that weakens the cell stimulation activity 1s
useful as a safe and less toxic pharmaceutical for reducing a
physiological activity of NPR3.

[0109] |
(9) Prophylactic/therapeutic agents for various diseases

comprising a compound that alters the amount of NPR3 in the

35 cell membrane
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/'5 neonycin resistance gene and the hygronycin

resi stance gene, or a reporter gene represented by

| acZ (P-gal act osi dase gene) and cat (chl oranphenico
acetyltransferase gene) or the Iike into the exon
noi ety of the DNA of the present |pvention t 0

t he W%ﬁw@??én}soﬁxﬁﬁﬁpr?iﬁ é%i{§§%¥33368n§§§¥§331 %o
EENEEAL RS [GERE IbhANSErd pdoept OF oot exarrdlie, pbigh Als

addition signal ,and,the like), in | nLr.on j
PR R hE ePERSSTIES dpPLFRNMTSY Iﬁ“é’) d?; n{"gcé% r%do c gn'g?g%g{é/
ABRNAG: b ,alrbsl{ce ralisBg bk Beu SNA PRBr apdekptes geck Hnokpse b fcan
the ani m

by, for _exanpl.e, haonol ogous L.nat i on,
AASBFRGPUIRY ARG GEF AP oRS Bl FAd S by ek har e 2
%étg%idd L@t onyerali%s tBotightn gca pDhik seglrered-aofh rhée DNA the
0

the present invention_or in the vicini t.he ,
requielbaonopt bitla IBER %?E%ﬁe%a%d.og mﬁ é%é&}é_ﬁcg@g%béﬁsm
{/f.'%er. te%&ﬁ&é”%é’ﬁﬁ@&f@ﬁém@iﬂ%rﬁe@uencemétauddesm (for

icinity other than the DNA of the present, inventi ok
arsaplieo prephf Blrisy W&F@é’t‘i’h@taﬁ?q\}égig ot? ttahsé B%Q’%%r’ s;Eat

and sel ' koytnES£eld 9 sobntiheb@reaseartilage
fIKRRE SbLAfat duiackodtn ave

S cell to have the DNA of
pi@sent likednt iTheredase vatEIRONSAeFR2 by WS 88§u%‘t‘g&t of
[ nmhi nati on el kennBY Beedfasaa akgebayor of (i)
%‘g@;bﬂ ﬁleedggéﬁlr}g?lnenaes%sgdescribg .aboy or cr)rf a4 cell
gell dififereentytist and/shediby RHRP %(ﬁ%’f R
Evaps and Kauf man r ; foit kxag@3e, of nouse
ﬁSgg%}fefrgc,la&ﬁoﬁggré%{{]?é?eec:é%g@%% Iti ne i':ﬁ?ur Lently o
geger Al ipidrpedtasnthetaioddsmhgieeths Hetwdvef? stf%scse !
the i nol ogi cal _b hepdrdd Ildameilsge and the
ﬁh@@%‘g}?‘? 5 e5s E%ﬁqﬁkﬁtﬁ’e@gg?ggﬁfshed using, for . for
eXR8P| epr&FEABING, nhses mwacm@étquaéeﬁgm ©
C57BL/ 6. and DBA/ 2 i A hREISY e thyolism
EPaSETAY W tth %B%%lr@lf%cl{%\gggketgﬁe ot her wi se s Ly
nupRer £ 962t} eetrabkenelbys aife sEEYBLABALRRP 't REPPIKE

et A LRy st imporse o
gpsioghen) enericcimet et e
2, 11 GACRLS T 1 THAVARE BGEOUS, T FRL Che nUTDEr of roe
bl 3 eypnss v avgeradda o spgseariod SR e "
ceerird ea b&ﬁﬁ@?og?%%' ?fﬁggllg: u%ge%%déﬁwﬁggbgéﬁ%eﬂc?g cars,
agyant agequskyaha ¢l ikee. genetic background t her eof
\(/:\llatn h ga‘r?‘%ﬁ!dggggggeégle Cé)?n%%{nﬁldng}sj Sae Qﬁtb%%&.'gé?sﬁéflgas
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 variles

depending on the subject of administration, target organ,

35 symptoms, method of administration and the like; for example,
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For establishing a line of ES cells, blastocysts at

day 3.5 after fertilization are normally used; in
addition, by 20 collecting 8-cell enbryos and

culturing themto the blastocyst stage, a | arge nunber
of early enbryos, can pe obtain ffici M~ Abtheugh
ihéhesternr | f l?é’e&n?rﬁ§gb%n’oft%é°| t%%gg éée%% gyEs

t%e|3|05m§[ G%f@ﬁrémdﬂl)_{z Epoet corivani 8t ngn ardainggPac§RFFRLY
line 25 ¢

imera. Al so, .to redu 0 jng i ' :
ghaivits Paki bRy KUIMG v BEF oY1 t”}'s%%exsggérgéieat oaI %Eégggxmth 2
dflgntif heat honms ieasbyonsa piassi (alseumf6d 18]60 Fer Pefin

rimary selection of ES cells.in the early Qfis otn
wadlahity at | Bh Gpese¥PPERNTHG is&%tjlegﬁ, th%%{lgéasb%ltrlg%goa s omner
Slgnif heaph reducdd e rirBsppetatd e ki hemam ddee ogr| §0 kg
stage of cul tivation because early selection of male
eely weigbtberbRe pEEdrBPEST8Secondary sel ection can be

Eﬂrgo@r med by, for exanple, confirmng the chronosone
urber by the G banding nethod, and.the Like., A thoughpyy
(h®) Ghreorosbien AT SPNeRe  ERIENS 8Bt ned 1S

desi 0% of the normal nunber, it is desirable
?]ﬁ%(lt)élg@g)é(ﬁégof the ES cells is knocked out gndmgrﬁm Haring
r e- cl dited piresenhoipEdNIEEM Brevdie®damyie, el I € havi ng

a onnsQ n ‘ Apr3 4Qef@indfies) abbravifsd as the
ﬁuﬁﬁ%rerfcsocgﬁgf %gg%n%s achi eveedue toﬁ%nhysi cal .+ pNa
BROgenu e DNAUPENGhe ebTedante 18FERbI oh fine 'ARd*The

L ke. hough the QN skepn&ebtoddrvast husiant DNA of
GB?QFﬂéldEsl%negcéLﬁn%?aﬁ?gpés Jows very good grow ng

¢apapiéyent tinvenkikely to lose its capability of

ont ogeny, sq that,.i Reul { sF&ck ooy eluliges:
For exanpl e%cgglrldéné%g?ﬁ%éjﬁ%g are cultulr eq\g\l;sifng a
mqt]hgdnf@ﬁBthaﬂ watineh beanbpr Gie sreeRdye DN lfs "8tich
as STO fibroblasts _in - cenatbedtF (1 to 20
TG MY R &r Soﬁgg%%ﬁm %cubgt o’r:, (preferably
undern5% 6 arbpriclicnibdd andt@89oEiln BPeTRtRrthRon

oxygen, 5% carbon di oxide and 90% air) at about 37C,
oranied FSkd; TP ‘are subcul tured using, for exarg%l € is a
ar Rt A6ORBL | Gddgrided in texrm [2], wherein the rodent i

mouse or a rat, and

[4] a recombination vector comprising the exogenous DNA of t&e
present invention or a variant DNA thereof, and expressible in
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
an unfertilized egg, a fertilized egg, a spermatozoon, &
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),
by the calcium phosphate method, the electric pulse method,
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treatment with a trypsin/EDTA solution (normally

0.001%to 25 0.5%trypsin/0.1 to 5
. 5 . nmM EDTA, prefe
about 0.1%trypsin/1 mM EDTA) to give singl epcel I ;abl Y

and sowi ng themon newy pre

_ _ pared feeder cells, or th

i ke. This subculture _is normall e : 0
. . _ - d

2 daperoau RGRITH T SO0EaTT A5 o Rt e cel | 5 be

XA RE: 1 8RN pkobagt tald e mabhed nethe dHAE

I f found, are desirably di d
aektIRY EREPARR | T VA oL Typet 4F PegiTEd & peanser
t&ﬁien%éa%‘g?{ ggntsshfetha: seevealt nmseheson amtampoEamgitdm cell,
en O, nbnol a r cult L
ahl ghineresoey; 8rtteSRuSHensPon b FiteD o EpfabEl calinsder
ngEndP, 10 LOTNBLLOMGE sorcakll s unm b oAby OpYEHite <n
' . an i ,
tRO2like, BEW those; ced 1R MaVh PP ﬁ?séigileegﬁﬁggggé’stﬂgo' .

d%%é%%‘%% ic.ﬁ%‘iﬁﬁi gt1Bsiwncesethotihef USA Y PugdonNar¢wn per

U S A), Vol. 78, . :
SBoebschmt GhenPiA’ SRR st SR CP Do CaRg s

.EX e[__i ntal Morphol ogy (J. Enb
e ! . ryol . Exp. Morphol.
3" 87, p. 27, 1985], and cells defi oo Tn tbel
expr essi exemgfleshe eo@’fﬁé’“ﬁl"‘eg‘ém‘afn‘%ﬁeerﬁ’i gﬁkgfe’ swine,
b%}g}l ngg?tpy rdalbfkfi%%?nﬁbagi, Naid)e godneel psgnf Hamsters, mice,
| ént nﬁ/en I'on are useful in cytobiolagical
daBeahiigabe OrisofoaPRS SPPRPREE . 5 (7 I L6117 R
o gf‘ﬁ%”é% q8f i-GLSPt nk M tiR HeX PGS Skl mokiel
pTesent 1nvention can be_distingui shed
t i@gﬂ@]rfae?mbgahtbz eeratiE iy t“ﬁéeaﬁ%%t%xad%’%l\& iﬂr?i%n line,
| S a known 0 i ndi i
g ST g o R s A e e o
DORe huygan preTed, BAL8Xenplind é&%}iﬂﬁea%‘grg‘ee}d%ﬁl' eyhich
asethose ment i ?ne{j aabt?ve(.fﬁﬁAgg < Ry 1Eearal soednd et
gggtf;?zég;ﬁiigoﬁ ojfé “he' DN E?m he present invention
r . m B
tar%etl ng vect o? A areed B AT oaacr

_ . pre escri bed above i
i fis @y @Yt ORI B8t 8AT L erd L e%t')use ovum t o calugteo i

As “the mammal” in a recombination vector expressible in
a mammal, humans and the 1ike 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
1like) 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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honol ogous reconbi nation to replace the DNA sequence

havi ng the DNA of the present invention inactivated

therein in the introduced targeting vector with the

DNA of the present 25 invention on a chronosone of the

nouse enhr LLC stem cel ; V. seby1 tdhe the
OW%?rW%&%%éseﬁ?gi%%eeﬁ{efn %lggﬁég%}pkéjnomg@:gﬁout. Si nce
cABRYsE BRONYT RAbironsin reimemeabsraseendie Hopskogpudl negmal

exanpl es of ns of screening cells having undergone
NRBiol 3o ergg%ﬁ‘oi nation, a method that conprises 30,

i Nserthdgesbodnddsr BSA séAnde gereestchewntigs RaBnyeidprived

resi stance gene into_the DNA of 2. Present, LNYepkd ant
feoRstrdiig oF eaygefi Wy vséa&eors'pggﬁ%giié'ng t he

SRyridi Beork] nase stbh e}t ganiendln t be wiasisfieryiog e BRACT
f the present invention, .introducin vagt H8LOrally
the erBFGBhHI RO PERSM YT S %ar%clta%‘&i‘lg%'egt%i% gel e Y
a:&%%kﬁégé%é’eté glstghehgr PSENSE tife @redeu‘? torerddeondpng PNA
o the’inserted drug resistance gen
cehByragt paeing ke %P’At H%urh‘go‘fﬂya%%rggéi 539%5 aaﬁge géﬁg)r
caaﬁ»%b%%k%@ywingc amebexpesss ekt That DR, in fandmel cells.
insertion variant” DNA of the pqr‘é nt 'rggigﬂ{'ﬂfbér&ion is
Fo erpopatediel he SUBRRORYR J i&? R&mbr ogous
r ecomi i og, lfscaee el amatt bigakheiipggisses
%reacnasusé:l}{ghé ?kD%%ﬁcelca?l; elci m nat ed, wher eagrg{g %ﬂe case
e iMPorfothti PPEIR, hdAVRBROPRGORIS Fe&6FBr hat i oh, JLI t}{e)
cells are ceptibl ganciel @vj rvértoausedt tize tid ke
Iﬁjeﬁléojrn§%Cr?ggép%rglgzgd&é{&trhe szglme@ti ne |f, thfi/gte
Biphtderriea iiorhnDW¥Rned dher RESPPRE TVUREE™ nstead of ]
the tk gene, | ichg Eaneeng nser eikpnembidn of a
E}?@n%l%egatmo otfhgg%%%é%c iggﬁgf the toxin, so th%#)bit dogs
sRhesé i rediifidorave i hghe g Les (FBEsTH®LeThE*PPhal’ '
confirmation aof ce | ng-athe PhAe ofnd e/ 3ipepseerring
PRV ENt ToH ¥h8id8q ity et T

out erein can_be achiev b
$Seut BRA Nohytiid gireaenbnimventisng HEiRE &S M?ggqﬁgrﬁgleogous

on the DNA of__the.present, jn i10Bg8r of Nt esubiiechi ngmmal,
ftioe LB DARAY Dﬁ%bégtgrgbﬁe%&\g%geﬁet ﬁgd usi ng a DNA
SRRUeRERP DY, thendumrgéeirnyl Vet ®9%nd a DNA sequence in

the vicinity other than zo the nouse-derived DNA of
tidl2desent invention used in the targeti n%hvect or .. a8,
primer as YWenegorusibnnsachermidy S7rErbRY ot LN

cell is used, a cell line hayi Ne DNAgob1Adeids, Bacillus
mrasent LAVERETSN IHEAEVSTEd b8 %r b ,
subtilis-derived plasmids, yeast-derived plasmids,

bacteriophages such as A phage, retroviruses such as Moloney
leukemia virus, animal viruses such as vaccinia virus and
paculovirus, and the like can be used. In particular,
Escherichia coli-derived plasmids, Bacillus subtilis-derived
plasmids, yeast-derived plasmids and the like are preferably
used.

As examples of the promoter that regulates the DNA
expression, 1) promoters of DNA derived from viruses {e.g.,
simian virus, cytomegalovirus, Moloney mouse leukemia virus,

JC virus, breast cancer virus, poliovirus and the like) and 2)
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therein by honol ogous gene reconbination is cloned,
its cell 25 is injected into a non-human mammal i an
enbryo or bl astocyst at an appropriate stage, for
exanpled the 8-cell stage and the chinmeric enbryo
prepared js. tran ant ed |.nt t ek f
PHIRISFIF £ éﬁ?g'éghﬁ % OP éﬁﬁon-ﬁﬂé&ﬁﬁﬁgﬁnafbbbﬁfs' dogs
cg%g;nguﬁﬂagabedsjshémsﬁermermetanlmmﬂe codstBei bkt FOh

cells having 30 th I e resent
e¥ﬁ@§ﬁ%|6ﬁ°§%&eﬁél? ﬁn'a%8§§t£§|%#a|F§6%§%g$é§§
etfggyﬁsé)f éﬂa;htﬁblﬁométtﬂn,e qs.xtcesﬂmlmmvelnﬁp@har VWeaR tlaipe kinase,

the germcells, of the_ chiner
ghy@htﬁkqu%%igyopctﬁ%p[Q@Qgeﬂ fhgiﬁtggﬂfgﬂe RaY@aRsferase,

present 1 nvention,

pigﬁgké% &%ﬁ?@k@wtmdﬁadﬂﬁxab andraminn'mah K@l a4,
mated; from the ani nal ulation thus.in kinase B
coh&agaedﬁynﬂﬁ|1népdlﬁﬁatc¥ﬂ%193 §Be?‘§§u%% EehY; &

%Ht hhayéﬂﬂo;ﬁﬁr@r tﬂafﬁteaabtyemntamed dlFelsnef phpgphatase,
e present i nventio S
mml bt someian eepimor i el B PP AR Bps e

ause the
aggl ggﬁ@4at'yﬂéb%QEat@e@hlas marel, | yodium-potassium
&P6ro- xpressi‘ondefi ci ent_indjvi dua

ddﬂm&sdnexpregﬁpaphqyyﬂpgeeﬁ¥a4rﬁfay aagpésﬁgﬁk 1lament light
%ﬁ%ﬁ%@ta'@a@f?&ﬁﬁgﬁéf%%ah Q@ﬂniﬁﬁi(metﬁﬂlbprmt&ﬂnase 1 tlssue

SSi on

rot ei n of the resent in tjo
nfhifthieopypsHE hcelraﬁﬁ © ppteea0fi-2L) - Pggn sh S o ophine

#§§g$%> ;PE%S of% ?E§8§9§Qé& ﬂﬂﬂﬂhuﬁaﬁtfﬂﬁnnﬂaln

arge I'ng vector in a chro can
beopioredabyor njcecti g od - DRAR St i% 31 m¥chs:tn avy

nuc| eus of the e REELb
SRSy WHOFT d W&%’aﬁ@ 1Mb &8 0% Njreedliion baet boplotarid,

s /5 obtai ned by selecting o ,
ba té@l@unimt Top-1n iweniogd@subing hei A 8f ¥ ?ﬁl‘g&e region

present 1 nvention.hy. S 8&1 sreiggaroabniom C,
ﬂVBﬁtaﬁﬁﬁ@mtﬁ@§2°t$a%sge fg&%gn-ggﬁgn ngﬁna ?

Aﬁob@ﬁ'ﬂ&é&%ﬂ ah@%tlg,t¢Eﬁﬂy¢@nﬁﬁpbhélpr%5Eﬁﬁsqpﬁegﬁ%?o%nd the

us knocked out therei gp ahso HRWavayes promoter,
géker §BR of 457920 O%ﬁ H% bre%%ﬁ?t qShV|ronnent

%%teekuﬁgh@éoﬁéldl \élldblgla‘&@bti%ﬂq‘t@d By REFTHY RFGERLET, the
are con

pomonri el b o AR KR O S chich enabie
lHl %%Br@§s£6ﬁfﬂﬂ'mad ahobecbq@yﬁ(gneoﬁy@ﬁe;Qﬁgi
|naC??3§?lQ€%%§§a%§q5 ﬁgoﬁgé%%§5§¥gf@% L51havAd & theuence 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] |
In addition, for the purpose of increasing the expression
of the deslired 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
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honol ogous chronosones can be obtained by mating a

mal e and fermal e ani mal bearing the inactivated DNA
These honobzygous ani mals can be efficiently propagated
by breeding in a ratio of one normal individual and a

luralit f _honpzygous [ 30r r@latsrvenloot Nene
tgaﬂ?fﬁk%&% A§2a°hal %yadr??gfsg?n%?% ﬁet er ozygoﬁs ani mal ,
thanpzy g0 land gheher depeyolisigannnblps BHEFHATG PhevSE-
inactjvated DNA are_pr t oaa8IAhaNte acquired
Non- h@h%ntﬁ?ﬁ?r}ﬁfcﬁgﬂagnﬁér)@%% ggs%?lnﬁ%el |'s havi ng ihe
aBNAhef wiidle: preesent DNy ent isomoirhacti VeeraPh Hersi AVAS e

hi ghly useful 55.in creati 10N JBMRl nuscle of
@&t ver ehton thtenzrlg%re}g%lnoeﬁgo%dggﬁagg{%\sof t he p?esent
JaAMe0Li ffimmals (forAbsanpbecdusens, noabipilirn dedfmarats.

deficient in the expression .of henRr essmt
JURERt POPS1 RS LA 0b8T B o oG Eagﬁ g@% g{’ieli)es induced |
S iNBRB cotrtie £ 1981 W@ adBalnslejenohiof DBA sk icgused using

by i nactivation of hiological activitje apds

ass thenseunseiatsnt IBCF%%%iQfgeptaﬁgdc%gsés%?Mfr%stg rom

}{{ﬁ‘%ﬁ%%@%e@ngr&ﬁw&fé i.gatbingnt harapicegathepeforssyegt 213150,
a) Me

t hod of screening a co und hayi :
sherRagenohE/ PP RpHA L ONPC Ot o Racibl Matcchy che
DY, 811G 8RS Y re §SRAE aBEnkDeNtRkebakinkd DN gfhe fagove-
pre

sent invention. A non-hunan, ma | defiecient in the
dupressidoredlst e BNEUSE PHePPE %Eﬁgﬁggﬁ?%bn can be

used t’I%eS%[r%ﬁQlé‘tf@rmo%%iéﬁ baviwe prepared as a DNA
t herapeutic

prophYlactic effect for. a di,seasg caused:

bynsiefiati expyesdabbgeimide; hEaP et afﬂ*&‘a%r\ﬁyo%yt‘ﬁégimary

&gsentiﬂe@ﬁg i Q§Ch Ginegkyn the mzesentoingénddvgrstream
ﬁ vides a metrhod of screening a congo nd havi Qgs@ream of
bifet ap et repnophyAckFENEeredfn20 1or®$ di*Seas

caused by defi.ci e  danmge sapd)the i ke of the DNA

qu‘et hB* bt s r%tl%#ln\g%%ﬁon or a salt ther eof .. which o
conpr i Bies adnjemiosisePRAgeR thes PresRPbut’ b 8 n8hi- hiunan
manmal . defi ci ent_.i,n XPrigssiseBrobdt he OMAnokrt kech that
Feasni Zehvest St 3E58%gis(§ér,vi ﬁ and measur | r]g cfnﬁggggd
ivhet DRAADE N rta25AY bhesewh-Humdd MRAMAFIHER %Nt i n
t he expressjon of .th . f 1Pr epentpidueanti ofi the
lfé@@@&ﬂ?i%s s%fet@r% %8%?0“&%“9‘%@ same “exanpl es 23 cells
thRsRnBEBt DAt ahey preaanbel rrantiionedn the germinal C

of the 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 exogenous
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 exogenous DNA by

mating.
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As exanples of the test conpound used, peptides,

proteins, non-peptide conpounds, s '
. , synthetic conpoun
fermentation 30 products, cell extracts, plan?p @

extracts, animal tissue extracts I [

can be nentioned; these_c ounds §a§snataadethe ke
conpor&h%is?’fﬂ‘g%ﬁb‘\ﬁm])@%rfb% s PrEREET f |%%§1 y Kt %E £he
ftgl}gw@gé@ i dpreephy basys cieffrecsfofred tiosta cerpeuner@arihat
tm; %ﬁzted by treating a non-huggn peppml [ 25 .:dehi gbend

: EX presEdn 19f SFRDRA 6t Re preé%ntl'inventicw$nd
Mtk i thee 1 B5toCAHROYAE;) ecONMpaalg tTe gmissehcei oh e

non-treated control animal,, with.the, is
coregansiot P b £ SEREETSYHIIEBIE i (R E e

c%ae'}'n%!ﬁ as119dexahe aExaAD| wepefrethbynBihodragfsfer neans

reating a test animal with a test conpoupd i d

Tld”raf(ti addnpAfsp¥ind af, thAt 7% l?feipﬁ‘jrgg?vl”c‘)n aéna&ciJ heﬁe

%ﬁongsénowg' BﬁAcﬁf 0% $el8ehedimferafipnopni akeedorint kdl of the
ymptons of the test animal, the propertjes of

Q@Bﬁlmadgpemm,a%oﬁqmﬁ’élpi Relis sReoh (HE (Gdpbifng of the

compaund ¢an./ 9,08 seligekerans Hate i

?%ﬂF e(%etﬁoa g? adnjnistra?ioﬁ?pﬁ?ggsssi eaﬁ?nfﬁfmg oA

bESthe gupsent andentien ke Fod SoGNHSaDNRcet tHe present

gg?%ﬁﬁ#g%li% %%Q%Q§S%?Qﬁg,h@ fnt egd rra@fiaTakel hs tdred somatic
15 g “rethod, the test compound can be sel ected as

delbs corpewfd having a therapeutic/prophylactic effect

for a disease such i I~r.ed i '

the blBbaRIRe0d T el e ey cases,

Ig%qﬁa_bngtﬁéot}_c%%mr hglmoég)g@J%f@ﬁéﬁp?o%%uta’g%a&m%? emf’lsj‘e and
| pr.ef era ab %.er RV ,

seraifedt Uiy aflﬁ@‘y%(:r%égnia%g&ﬁgt ﬁggrli?% a cnﬁ'ggpggnd

sgheshedotds o amangal heotlrprinde sbPFeRE fidds Tetain the DNA

conmpounds, and can be used as a safe, less toxic

time FEBEEEI c/ prophyl actic agent for a disease caused b

I\{%Iﬁ,lqefl ci ency or damage and the |ike, for exanple, d

?ini ?bﬂglt ggrg'lrl%lxtéx%ﬁn(z?r@%nagl %a&ﬁu if feraat | BiA UT and/ present

invention highly expresses the normal DNA of the invention;
the normal DNA may eventually cause NPR3 hyperfunction 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 mammal bearing the

exogenous abnormal DNA of the present invention can be grown
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exanpl e, cell differentiation and/or netab

olism (for
exanpl e, sugar/lipid/ protein netabolisn) in the |(I ver
fat tissue, skeletal nuscles, pancreatic island, bone.
cartilage and the Ilke) specifically, for exanpl e,

Sit i.abet es,
°XFFeP?%§%§%&9§§ &% ﬁype I%ﬁsf%%rghgggﬁgIhg}?gagﬁeordlnary
preeabagi @n‘bﬂmfma'tt BEH@E kot igmases faped e [SstRely retain

A co ound o e
gan%u%gqtl\ﬁ ned eﬁé n%] e%&?ﬁgﬁg&ségettﬂgdﬁéyﬁred
e@J&)g%hehQQDmald@n axecepeabda@ e tsoumice hmaled d1358aci ds,

i PEA i A, LU Lo AR50, | ook kel

erence lven to
whrsizobeghsedt yeaac (bepbablb&ratlkdz addocdimady gDNAAgngmeerlng

exampl es of such salt

e igrgmpl e ﬁ'F&Pg@ﬁ?o?ﬁg amt\g‘n Iéﬁésp o?’“:?l?% gngibﬂ,'Sat the
fydriahenl 6g@chel] Stagef usi cravifbrand ihea Inapeer suFhsthat
w th organic acids (f rea | e C

g CDNAprlgppéﬁqs%nfaé,rb a F% ergﬁ%%%l %Q%igcarfép%@nﬁtlc
SMUCCd Y€ Rl Bubiddd aramacu drhecupuseisenaenuﬁ thel plnaenagl DNA

oxal1c acid, benzoic acid, t hanes If
@'éntzlrén@sf@ISﬁéﬁl SR Sand ™t S| 97304 it 2PLSs 1of dhe aninal

g Lo IBUd §REBNA VL S LOrRAHBARGE aalrie«bfkﬁyprhxeg of the
creeni ng nmethod or a salt th eof
phamatfaqmﬁpaé"aﬁ witl At e W6y ]P%]f“éadl Dﬁi‘tﬁ

manner. gs M Lhithe @;é’rg%'f&ﬁhbmneéll\&:’%ldspema’esc cells
glause t he preparation thus obtaine saf e d |
thetenf c, The eBRSWIENedMifntEEe? R ¢ 0, %8513 %%p‘?i% that have
F‘BE E%Ec'ecgf e %&@g@hgms hyeRs that presérae ingenhean piages the

eep, cattle, hors
Gnbeysl Ak dfe thekpyesent invePREoRoh o %ﬁegg%ﬁ%%ﬁ‘r‘%d‘al

5%'9@ er.8ef Juaikespdepandi Bg spradinengub) mOzygous

fi |on target organ, zo S

%@llmaushaﬁimgnrtr@ndnthedw%é DA lPhénE ‘g‘seothB‘P Pgo

?Fggc]om %%}é?%l g Ig% ggsg &él@%n@'fébﬁaﬁ@%ﬁt thik boih8D, the
Br bl)fi ut 50 ngy, and m)re refer

aéiillﬂaltlcantloe Zj)caml, oper dglyerqwonfsoﬁoe;% Fl 3 o?lf¥pring

patient. wi an ab

Ceeiend s bgUy nargne e O SHaariie e ool 2

[0115]

A non-human mammal bearing the abnormal DNA of the

éhyresent

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

35 expressing the abnormal DNA of the present invention serves as
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25 of 60 kg). In parenteral adm nistration, the single
dose varies dependi ng on the subject of

adm ni stration, target organ, synptons, nethod of
adm nistration and the |ike; for exanple, in the form

¢ i ection. Th _ 3 ! |
opigodBr P G Tusbie (90 RobObE L aloeng Mokt
neget erabdat iahoubfOndrital NPRIgdupetro deyrorimgl FBR3 in

exanpl e, a patient wth sugat/l i psLd netabolic
fHBﬁEEﬁ%?%%X/Hﬂ§§g&ﬁ?n%é%?éh?€£§ %8d§p§gight). In cases

wher epébeusiibj eatmel achm sfesttedt wobh i Bheotekegenhap apnormal
human, a dose correspondi ng to_a k.
DBBag ke e ba AR T Eeg. P 3y LrBFhapst ke
a%%ﬁgggloﬁpﬁg,r aenicag am?m&muﬁdlﬁhad fpwnomnr@@neﬂg teS‘E; for
Inhibits the activity_of a pr ter ; t
aprtheaaPerhve ity n Tere TpPely aqi ve ﬁ??g%Vép :};giﬁ%g an

shod of screening a 5 conpound that pronotes or

Inhibits the activity of a praonoter for the 0 h -
pr esehs Pﬁ@@ﬁ&ﬁﬁaﬁfoP¥ﬁe§a??é%éﬁﬁa oﬁ?pgh?%g}ﬁégﬁgfiggé Foove
AU SHEEIOOILYr DAoL Sdtadnans halert rEnenREesent

efircrent 1n the expression of t@g DNA_of the present

imiesrttioon, the i AtENBn R he® G ESEF8h of a reporter
?@”%selgf%”céi‘f ahavedeser i beshswigenirag net hod, as
e non-human manmal deficient in the exgres j%ﬁj%&A
the DAyshst pE preEfticRyBAER I CTEHEShENT Ry T e
%Qéehse ¥ esent | pvent i NibRECHhY adred Ltikes ebp dydirect

roducing a reporter "gene, wherein th eporte e
hsabypressl DN ondR¥A tife acSABFBE OF & %Nér ﬁ%?sere‘%%r@

the fonih {hJemteBhi 08 tarOfinbhgsis of the NPR3
PP (ﬁ?ﬁgﬁe r%%n- Eﬁ%ﬁﬁhannalsrégffzient in the
pxpsession of the DNA of the present invention, is
used. The test.co ugg.' xeppl b&ind Janetrhelgadefficult-
éx Anpf B ﬁﬁg§egﬁ§n |6%§é§%bove. ZOAéﬁihe [eporter ... g
geneuusers tikeusamesbxanpilds & PROTReIReR GnEd Ehove
can be nentianed, w g0l ven to the
bygﬁFQE?%§%éﬁfguSeﬁgingig%sﬁ?%g ggfuble al.kaline .,
Rl9sphat@sengete aorrtbethakeidndrases genBiiitd the | PRets
I'n a non-human nanmal, ficient jiaykLhe expression of
45d N5 L PRIAC} ﬁl%?sﬁféggﬁtiﬁn enf?gx.havin the DNA of . .
the BEESEAiol MMENpuenflept amediniveniant St érdgBngparation
therein, the reporter gepgkoccurs under the control of

0

# pridForRF LAY ¢ REIDRACot 1 §%e present inventi on;
t her ef @@L LOHMS, elusaati vhe yDNFart te@sfecbed eapigpl of the

tg;ggég EESegéﬂ;ssﬁkogs°£o§s%&ﬂ§%§ﬁ%%aﬁﬂﬁ@qngQﬂinical
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 assoclated
with NPR3, thus contributing to the development of new
therapeutic methods, and to research and treatment for

secondary diseases due to the disease.

It is also possible to excise each organ from the DNA-

transfected animal of the present invention, shred the organ,
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30 the reporter gene. For exanpl e, when a
portion of the NPR3-encoding DNA region is replaced
with the p-gal actosi dase gene (lacZ) derived from
Elsgt;grl ?hll\lg coli, P-galactosidase is expressed, in
of, in.ti.s i i i
B ESGUTS S OPRaFEF oT e Pl e RSNl o by Stal gl e noret
degiragifg resgert sibat as seryesinas aadsobEE R éhﬁoPeng or

p- gal act osi dase, such as,.5-br - A
cSHPBL O B-1 Meylo-fPEéé?al %%Jt%upl%rdg%%%?aé (F%-rsglefr,m]tc?ﬁ'e s
p%&e&,swd o staatieothdPRSsoaiatieonanivihh birntidasapeon,
exam ned conveni ently. Specifi I PR3- LGl
APORELS 6B adﬁgesri?é‘tééﬁ%noﬁ %’;r?g&éo%éfi gﬁ%il\l@#ﬁ%?hal &oiLs,
og.ihgtg@[] @%Qﬁ%y?t?raa&glitsbeohirk@chammed imohved therein, to
phat e- buf fered saline (PBS hen.rea ' . Qs
@taailﬁﬁn@b%?fﬁﬁ}r%eéoﬁ#‘ﬁﬁ?%g 552dgathea l%gbrcn&ﬁ% g%g% g%rég
£ A QYRA 387G f&H raleuiaB9 fonutres elacidiipien of the action
thereafter the tissue specinmen is washed with 1 nmV
EDNARBBS sol ution to stop the p- 10 gal act osi dase

react i;onpapfotde &R ehedayelDpaekiits ofxahenapkutiive drugs for
| acZ- encodi ng. MRNA n,aﬁ be detected accarding. t ; '
¢ovresas onaPCREMdI IR &6 outC BEt A &4 TS %gﬂtlﬁle inactive
above- dascribggrscreanign@ne DREthethsfecaedabnindleragofthe
's™a conpound selected fromanong the 1 ;
phesesdesornbaant ebt CoMPSERALS Bnd TGSt PRgSEFeCtYe and
LD BI LI NA e AELAY Lp0,0rd PhoFmpe: foriztiie DNA e
present invention. A conpound obt ai ne gy t he
dtsesssng umngotheagorErrEoser e at el (¢ g‘g éxanpl es
ShakPeesall: B sLbRofomReUn 120ephysical,0gbtat| yhe DNA-

_ B SA 'S wWth aci ds (e.g., inorganic, acid
@&:tgalﬁf@cmd dsimad bpRethe m%seél&séé"%%?b‘?’: A @Fi'e
net al s . and Fke) Lhe hhkentiam bet i ibl
et FERET S Wit ﬁ’eﬁﬁzg eJrDJ{;:ncee gﬂ’%& gl og?cal I écceg?Zb}IDZSSl )
a¢l dnagddtlgatsalnsl dagedsp U SPEEEPETIS At RS
| nor 930t S5 3H 95 eR2"

[0116]
(11) Preparation of non-human knockout animal having the NPR3-

§0genous

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 coli),
[3] the embryonic stem cells described in term [1], which is

resistant to neomycin,
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aci d, phosphoric acid, hydrobromc acid, acid

( _ , , and the
like), salts with organic acids (for acetic acid,
formc acid, propionic acid, fumaric mal i ¢ aci d,

oxal ic acid, benzoic acid, 30 benzenesul fonic acid and

the | ke d ian . .

4 %‘hf etiangd: 1 d U Reeaysg, a '
cgnﬁoﬁn %gh:brongpesgpke ac?%&??? of a prgﬁgfeyh?iﬁln
thiee nBhiAhafian hearpredséat ai yedantti-on or a salt 35 thereof

[ able of pra [ ; [ -
S okBe: RECE R LR Ero b Rsapee, 28, QT Afierein
texampbent ai phammceyt i cal such as a ’

ophyl actic/therapeut,¢. f.or dij : [
B R Rershulet drpRin Ol [ sRepeienataason she e
dhathd pitiebehs fheemicidnyi Wheokin Bher Bibtleas fasent pgapiivated, |

of the present invention o I, i
Bl e Dot SR el A b ke speaeal ene
iNze Hadnebbani eictRRIed byi sntusefudings a tepoxseampleas 4.9/

phar maceutical such as a pro ti '

ity ﬁagé%@‘é@@l%%%&eg@eseghﬂﬁg B I&\%/gg’g%?ageagitcc?ﬁig%ggm
18 didke gehBABe Exa IS selblle seases tassoonarel off th
dysfunction or overeﬁfr ssion_of, NPR3 gnabnornality

pfonabercder ahef R ME APoRT&RT ort "iei“)tﬁrref abol i sm
E§Pfu€é<ml—-ﬁum§ﬁlxhamam QReBkiBéd om arethor 6iret dvteigmthe

for exanple, sugar/lipjd/ protein netabolis in the
Rovarunsrpmapmddues AFE et al nuscl es, pang1eatic

;[ﬂa% RENSume AT hbhige @edribed| ike)erns (8¢ f voateyn the
or exanple, obesity, diabetes, inpaired glucose
roflertanice,a oreei 08t er osi s, hypertension

hYperdiRatidy dretabobitmdonebastiid agetimeasessand

_ can be nentioned. 20Further e

dehibeds frromperopeipBuRe: BHtai fed byet A o YROYPESent
ﬁgﬁ%g;%ﬁ({léz%e%\?@g;@g@%%& Cahizhseokpr Used daninheteaing a

: ( ound obt ai ned_by t
seseenbmpouret Hod the an B s asREPEOT Ee%%e@?asaﬁd
%E%EQEQEgt{ﬁéﬂexﬂﬂésg§8nb@ffﬂHé“ﬂe@b@@er gene.

Non-human mammalian embryonic stem cells having the DNA
of the present invention inactivated therein refer to
embryonic stem cells (hereinafter abbreviated as ES cells) of
a non-human mammal, wherein the DNA has substantially no
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
of the NPR3 encoded by the DNA.

The non-human mammal is 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

portion or whole of the DNA sequence, or inserting, or
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in the same manner as with the aforenenti oned NPR3
speci es. Because the preparation thus obtained
is safe and less toxic, it can be admnistered to, for
exanpl e, manmal s (for exanple, humans, rats, mce,

gui nea pigs, rabbits, ee 30 LN : .
SR5ETaB g CroRey A e g te o s PO aRSoue
F3QSexahplde BoEPeEREngr tite salddingefeafe v icesion or

dependi ng on the adm ni stration subj . gan,
qg?ﬁéPVPB%,t%ﬁﬂﬁﬁﬂ¢§ﬂ?ﬁt?%r??ﬁﬁ#%§§ §%dg%%% %#ﬂ%gﬁhfggoraJ

MAbLSLT atho kRl kdueoPPRUNE tHeat rprendt Fsvegrt iophnpy t2e
35 pronoter activity, the dose is nornally about 0.1

neprededay, preferably about 1.0 to 50 ng, and nore
@ﬁf rably about 1.0 to 20 ng, per day, in, for
Xa

le, a patient with a sugar/|l.i.pid tabol |
abnor @BF@?E@%\%@UMW&’B‘I@W kfga‘%‘&?&;}%?‘glﬁ?ﬂ?&ﬁdn%tem Ce%ls
prah eral pAEN Pl tbaBnt t Nevaitighe idasei varddeghgrein
epending on the subject of adm nistrati ogédt% Yis of
thepaninadyrpt aprewetedd asf R8P PS8R -and” the

%%e.riéscéﬁg?éal ytela%r{ ot heef RESRRSUAES RekTsi of, theh@resent

out 0.01 to 30 ng, pre ably. .ab ~
Ddert 20 gy B mETE S Biel-8B13" Hhb b0 Min g JoRha L esent
er day, in. e i Pad| SoH-WMndalh Aaminal;
gﬁ&??d?#/qrbie&‘lrsrfé?g o%g?zzmlaegndg?r}gl ity (assuni nal a_60.kg . the
boflyt meitghig) 2 DNA csiseandviévangha jst,?&ueélge to destroy

adm ni stration_i.s.o anhy are@®eented by the
88??5%%%659 P8 & %ﬁ%nﬁéﬁgg Ir;er n%é(;hekg, body .weight
paBmpeimdrdgiissheredgefi®E26] theABYSFAREA TG e > -81ce 9°°°
non- human mamal defici ent, i h PIRspi1eRtebiddiee gene) -
DRA3OF SR Pe- Gt ESBHt EPRUETTI S P E?EM dseful. in e 1ike
sekeent ngcll empbendco hatcgnaivsras BFAFHIHBY s OLnkRe

activity of a pronote e f pideeriy eseRhtion to
iimEenEPBne R Fd& Y Pge%g%f]%ﬁan cg% Zontri but e

He@hirbi,Cans | axdrp funet26n el aici idesrsAngf 2t A GREES 6t that

various di seases due to defjcj e es Siddati
dfeHEapRR 9F"% ﬁetaﬁllsgﬁﬁgl&ﬁv{eﬁkf%ﬁgg\?&tghe@éie%{/el oprrentlon

O%i%qxﬂf aphylestinld)hanapetbe cimdray mALEbY BRORTRGEODS tO
tha

a gene encaodi ng one of ' 25 4 NS S the DNA
jmﬁﬁmtdéﬁﬁsW%‘H?ﬁ%fgs gr%Dﬁﬂ\m%%%{péf ?Tg?qr%é 525%%%3 pr (?Srmt gr

r&gfaqu ;aRd bhisrINAEensEr e arsinal] &t e§oF nREmH &

animal ovumto prepare what is_call apsgSh&d ES cells
ambmalogaus F§C@¥‘}éjo“%§§’i’bf38aigzjaﬁ?? ot\?\}%t ﬁ'ghgn?rral to

sﬁgcéfédﬁ%ﬂe¥n3M9ﬁfﬁﬁﬁéﬁtibheaﬁaDYGisLusﬁmg ANDUR FeMaIgnce on
Itheaggg(géltgevgggéent 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

ove, or of a cell line newly established by the
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30 Furthernore, provided that an a [

_ , ppropriate repo
gene is bound to the above-described pPonDter pgr{}gg
and a cell line that expresses the gene is ’
g;gﬁghl?hed, }he ce:I i ne can be used as a screening

_ or a | ow nol ecyl ar conpou t ;

ek L . el Sed! 20, GOIPOURL, 10BAL sy e case of
Rhedueli ¥i1ys OfanNBB3ckl 5ebf .thef 0297} ine is curmephéy

speci fication and_d i - -
T Nl

SoreRbLeaal JuRdaseorgancos Witk theurdIRAC,| BB ES

mm ssion 5 on Biochem cal _No
R P R S e

RELOWE, AOL AN esagids dhat haviei '
!lsoem\g(r ,II—TIE formis prgsent‘edDBaSﬁ[I)Zéé:m’?fd:}hfhv.jlqélt.H bean inproved
byidinseds DA :DRAEGX o1 BBREETE s
§§y"$ﬁ£1ﬁ1§%%8!‘é§a%§¢;§éy&ﬂ kenuel 8 camtitheAliadename also be used
. : : t i -
adbomiosiuo e | BXRE PUBEEENYE an0e) 3 eobeidne of £°
aé%ié'?#k%i ?d%ﬁﬂéﬁégbéﬂﬂaﬁhgéﬂbéﬁ&fHﬁEEBrbund, and the like.
oxythymdi'ne triphosphate dGIP : degxyguanosin .
T o I hagEBRyESHTL e o PproSpate RrASOITIon
ri t : :
EPhg?Eﬁ%&F§FP§8§§$€§5§EE?§%a§F§ number of collectable eggs
is large and the eggs are tough, the ES cells obtained using a

BDF; mouse, when used to create a pathological model mouse, can
be used advantageously in that the genetic packground thereof
can be replaced with C57BL/6 mouse by pack-crossing with
C57BL/6 mouse.

For establishing a line of ES cells, blastocysts at day
3.5 after fertilization are normally used; in addition, by
collecting 8-cell embryos and culturing them to the blastocyst
stage, a large number of early embryos can be obtained
efficiently.

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 possible.

[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 method, a number of ES cells in
one colony f{about 50 cells) is enough for karyotype analysis,
compared to the conventional method, which regquires about 10°

cells for the same purpose; therefore, it is possible to
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SDS: sodi um dodecyl sulfate [0128] 25Qvy: [

( _ . glycine
Al aal anine Val: valine Leu: |eucine IIeY igoreucine
30S8er: serine Thr: threonine Cys: cysteine Met:
met hi oni ne 4 u: glutanic aci d 35Asp: aspartic acid

Egﬁ%ﬁy%ggggﬁﬁégg %§$g§¥ﬁg§feqh§:#§p opﬁﬂﬁiy stage of
cultivation by sex 1dent1f1catlon, thus enabling a significant
reduction in operating time in the early stage of cultivation
because early selection of male cells has become possible.

Secondary selection can be performed by, for example,
confirming the chromosome number by the G-banding method, and
the like. Although the chromosome number of the ES cells
obtained is desirably 100% of the normal number, it is
desirable that a gene of the ES cells is knocked out and then
re-cloned into normal cells (for example, cells having a
chromosome number of 2n = 40 for mice) if a 100% number is
difficult to achieve due to physical procedures during cell
1ine establishment, and the like.

Although the embryonic stem cell line thus obtained
generally shows very good growing capacity, it is likely to
lose its capability of ontogeny, SO that it must be
subcultured carefully. For example, cells of this line are
cultured using a method of cultivation on appropriate feeder
cells such as STO fibroblasts in the presence of LIF (1 to
10000 U/ml) in a carbon dioxide incubator (preferably under 5%

o)

carbon dioxide and 95% air or under 5% oxygen, 5% carbon
dioxide and 90% air) at about 37°C, or the like; they are
subcultured using, for example, a method comprising a
treatment with a trypsin/EDTA solution (normally 0.001% to
0.5% trypsin/0.1 to 5 mM EDTA, preferably about 0.1% trypsin/l
mM EDTA) to give single cells, and sowing them on newly
prepared feeder cells, or the like. This subculture is
normally performed every 1 to 3 days, during which it is
desirable that the cells be examined, and any morphologically
abnormal cells, if found, are desirably discarded.

ES 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 suspension culture to the extent of

the formation of a cell mass, under appropriate conditions
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Pro: praline Asnasparagi ne G n: '

_ _ : glutam ne 10pGu :
pyroglutamc acid Me: nethyl group Et: ethyl Iogroup Bu:
butyl group Phphenyl group 15TC .
t hi azol i di ne-4(R)-carboxam de group [0129]

Substituents tegti r nd
oty Fisn-Shcht Bt MPE-BE VTR P, he 1S
Sy Rboksrshowp heleedinFosef p-hteoNashesal fasipdempeficpciences

fornyl Bzl benzyl Cl12Bzl. 2, 6:dichil b :
oo Bl S Eei. Nabnorady SO0, BT BDEN AR BAB o, 7634,
128ah1 or obepe wryear bonyl . Brdgirnal of Embryology and

sz_p%rr(igggggf Ybldcg)rxp %%.ro%?/m(&f . B&%d&ﬁ%%ﬂ@&%', Yy, Vol. 87,
p. 27, 19857, and cells deficient in the expression of the DNA
of the present invention obtained by differentiating the ES
cells of the present invention are useful in cytobiological
investigations of NPR3 or NPR3 in vitro.

[0119]

A pon-human mammal deficient in the expression of the DNA
of the present invention can be distinguished from a normal
animal by measuring the amounts of mMRNA in the animals by a
kxnown method, and indirectly comparing the expression amounts
thereof.

The non-human mammal is exemplified by the same examples
as those mentioned above.

A non-human mammal deficient in the expression of the DNA
of the present invention can be produced by, for example,
introducing a targeting vector prepared as described above
into a mouse embryonic stem cell or mouse ovum to cause
homologous recombination to replace the DNA sequence having
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 into 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
javention, introducing the vector into an embryonic stem cell

or ovum, and selecting cells that survive in the presence of a
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DNP: di nitrophenol Trt: trityl 30Bum: t-but
: _ : S oxynet hyl
Froc : N-9-fl uorenyl met hoxycar bonyl HOBt d d
1- hydr oxybenztri azol e HOOBt

i, ﬁ glr gydr g- 3- h)t/)dr oxy- 4- 0x0- 1 2,3-benzO0triazi ne HONE :
- Xy-5-nor bornane- 2, 3- dj i m :
e PRy oD S e dhcal oy Fbees SR gene (rox
ﬁ%ﬁiﬁh@qeﬁu genimd |hmet ildkentinbetlse ineomyeiseyeiri@nce gene)

herein show.the follow ng uence: E ;
Ry ﬂa"g’éﬁgﬁfélf he"HadE ggagéﬁ%égébf Tﬁ %g %%’dﬁ%fg tglgq%h%%tlon
S hupmnnhiPR8 e ratgecghatot igetiggtigeprparatahento a

ccgtgcgtac_ tacteggct cagttgctg 60 ¢ g
eREFIFHEGg Y 96%‘&??%"3‘583388385%% oty ggcégggggggt%rgegeggc
128 st ar#0260663680c BSAINAYREE0sECtiye dge ganeadaaghircipated,

aggtgctggt gttactgccc 180 10 ¢ atgact c
VEeERAT dc DEgGRERATe CHTEPRFEDe Qi AL g Bat Shts
?g%g??%%ggoggggﬁ@aéggugQﬁkgggaggptﬁgﬁiW©tgenCQCb@QQEaC

0 gt tt
bgcaerR tidte ﬁ@aggﬁggé %&%@3@3&‘@8‘;‘%@ tg}aeg:s%?\ggggme. If the
g&gﬁ%@&%ﬁl 4201t geh8t 890N 0ggegcystgsBlristaegcgtgthe tk

gcgcccgee 540 accaccact g gagccgeget 600 .acttc
SeAagEt i BB0eATaETY { R TYABAETa 790 gt Rohgact® o

9L9aLEALY £BQneUEBEAQICH (BeakeRect BAD wjatt tcefagle dru
%ggaga?_ggc é%o aagcatactc gtecctccag 960 agttttcca? ’
dgaggsgiake.1020 ttaacatgtt tgttgaagga 1080 aagt actcag

acagaagg t ggga i t th t
ct ggc??g%tflgaactgtgggggmgg%%gcdaf: tg:tglgg e

present invention knocked out therein can be achieved 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 mouse-derived DNA of the present invention used in the

targeting vector, as primers.

2

When a non-human mammalian embryonic stem cell is used,
cell line having the DNA of the present invention inactivated
therein by homologous gene recombination is cloned, its cell
is injected into a non-human mammalian embryovor blastocyst at
an appropriate stage, for example, the 8-cell stage, and the
chimeric émbryo prepared 1is transplanted into the uterus 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

chimeric individual and a normal individual may be mated; from
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35 Lou Thr Arg Val Arg Pro Ala lle d
u Tyr Ala Lou
Ay Asn AyThr Ay Arg Arg Lou Leu Pro ProyGIy Val

Ala Tyr (flu Asp Ser Asp Cys d

y Asn Arg Ala Val As
Arg Val Ala Ala Ala Arg Ay Ala Lys Pro Ay Pro VaIIo
Cys Qu Tyr Ala Ala Al a Pro Val

theoaRERa L RPESIATAPE ENYS Aaiaedo B aRNg \@apa}fg Of
w%%rsegcysg\)/és Snshliss beucdis Ad’ag'lAbaalTyairwmcLlyaglmutated
Ay du Met I\/let Lou Ala Lou Phe is Tr

lcsusval e B oﬁsﬁhgsﬁriw%ﬁwgtwr %{( %%e@g@t%%y,

t?ry eYahpths Qdt \f%'lo?hﬁua@x@eﬁ@ranﬁethé’hblwsp BegaTse the
ys Arg Ash 11e Gn Al a, Ser Thr

S vLHGa Wb P R0 eSa5S S I AR B S A S

ché%tsﬁﬁd YaASP E)ﬁ&h%&tﬂtﬁe‘%lﬁe&?»lﬁoﬂ—?&eﬁ&ﬁe%S

u Lo
‘AldgaSSg@@Y 295 m&eﬁgr %@S‘%{{W sanngééAgbBﬁﬁi )&@%S)r AITr P
Q%ﬁs C?Lﬁlpltl_eu { YL S8lredtfichodr G 3ot3iA 315t132(rEwent

eu Arg Thr Val Lys Pro Qu Phe Gu Lys
PheerBeon326t 360 385 s Ghar®ef- Lys Ser Ser val Glyu

n Gy Leu Asn Met G u Asp 340 345 350 T

r Val -
héf?(ﬁet Phe Val GQu Ay Phe H's Asp Ala |lle Lgu Leu
Tyr  When an ovum is used, for example, a transgenit non-human

mammal incorporating a targeting vector in a chromosome can be
obtained by injecting a DNA solution into the nucleus of'the
ovum by the microinjection method, and such an individual is
obtained by selecting one having a mutation in the locus of
the DNA of the present invention by homologous gene
recombination from among these transgenic non-human mammals.

An individual having the DNA of the present invention
thus knocked out therein can also be grown over generations in
an ordinary breeding environment after animal individuals
obtained by mating as well are confirmed to have the DNA
knocked out therein.

Furthermore, establishment and maintenance of a germ line
can be performed according to conventional methods. That is,
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
relative to the dam. By mating 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

in creating a non-human mammal deficient in the expression of
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[0121]

(11a) Method of screening a compound having a
therapeutic/prophylactic effect for a disease caused by
deficiency, damage and the like of the DNA of the present
invention.

A non-human mammal deficient in the expression of the DNA
of the present invention can be used to screen a compound
having a therapeutic/prophylactic effect for a disease caused
by deficiency, damage and the like of the DNA of the present
invention.

Accordingly, the present invention provides a method of
screening a compound having a therapeutic/prophylactic effect
for a disease caused by deficiency, damage and the like of the
DNA of the present invention or a salt thereof, which
comprises administering a test compound to a non-human mammal
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 mammal

deficient in the expression of the DNA of the present

g9



10

15

20

25

30

35

515 520 525 Arg A u Asp Ser Ile Ar [
g Ser His Phe S
Val Ala 530 535 540 [0131] The present o

invention is hereinafter described in furth [
g?/emaaps of Ithe fol |l ow ng Exanpl es, which ﬁ:)wgszefl |

. Jor i]llustrative Sé?JﬂlpM , L
Jtnﬁ’@“?& Pe"d httjfs;nee i%r?\?\eén ?% &?I%?’any M)??H%xg%}):hg%m[hggggth 2
orapleatidCont il ehiaat DNALtHhdthee $888E8S rﬁdhsfélen%aﬁfllﬁ'

lo (mVuscglin rotein ; g
e o O EREP R I OLE! L0 (T0rary Gor oh e
GIAMABD) with the oligo-DNA shown by SEQ ID NO 3 as

by SEGPPERREP 4° b Heh A kRS het CLT ARd prErer T e @

I'sénsé strand primer, to

Yl EApoangeguenc: upsllr edmiofstiasiBn, e AUt R (INRECh

N PRCERTCARS ACSRar R A 3 20 S0 O RGP et
Egﬁ%%p@éﬂg@éﬁé @eEt23n Bl | BINOPB oPEAL JevC/E the
AGGAGITT AEACCAAGC TT, GT. CA

5650 RGO TGN ARG T CLTCTG oA 2
%@Jﬁf&% %C%gf%qalt@ AMBEETAF T0 GAGA@EARod of
AGADTTCIRS (CPGCEF OTOT: AAGEATRCA" LA A & -
A XgﬁAZigc?Qﬁé$gEGﬂﬁ TTGGTATTCC CATGGATCGG

When a test compéﬁﬁ%[gg}?yggigggtere tc3%6t§9t animal in
the screening method, the test compound can be selected as a
compound having a therapeutic/prophylactic effect for a
disease such as impaired glucose tolerance, if the blood
glucose level in the test énimal decreases by about 10% or
more, preferably about 30% or more, and more preferably about
50% or more.

A compound obtained using the screening method is a
compound selected from among the above-described test
compounds, and can be used as a safe, less toxic
therapeutic/prophylactic agent for a disease caused by NPR3
deficiency or damage and the like, for example, an abnormality
of (i) cell differentiation and/or (ii) metabolism (fof
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
glucose 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

acids, organic acids and the like), bases (e.g., alkali metals
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[0133] Exanmple 2 Preparation of His-ta

] _ -tag Tyr S nouse
musclin (HYCG mMusclin) protein A gene (SéQ Iq[/) NO: 7)
that encodes mature mMusclin 35 deprived of the signal
sequence of mMVusclin (SEQ I D NG 6) was subcl oned

%ﬁg&gfgglkﬁg I%%gj %%eal e 0% f g §E§09£dtrWith reference

asm vector obt al ne based
Hivieer dbr ﬁhysnblmgla@émgsasq:emrﬁé)h@e@péﬁ @i‘é‘#tﬂ%&aéééuefﬁ%

bet %getgggﬁ%g t%%sseggfgﬁere dlk%?ggkg§ghhﬂkﬁﬂ%@g|ng

%984 the plasm d vector

ﬁiﬁi&%gt gwaﬁbd:mdm\a agldhepmmgma@ydsmqwm@nsc acid,
In

Tt gdGe éﬁlgn?rbd %\r?p-egtl 5055?%%%d@3 for

ﬁ%&&%ﬁn%wﬂdk&cﬁ&i /| If:oewandcm,otpelomnenpﬁe@@%n fpggric
shaki ng cul.ture_an

LRl b Stk S a0 LS 480 TA s
ﬁﬁi&é'B%l@fobﬁhnldwﬁbﬂMJrbbhedlbyaqmdw hﬁ@hﬁn@ﬁul@QQﬂf gc1d

chel ate col upn ut] |
TG FOREA T TR A ?:AE‘%’% aﬂ%%‘&culg & or

60 15 GECTCAEEAA AGGCATTCTC | GTGGAC 87 SEQ

D NO. 7/ TTAGCATCAC AGGAGTTT
CACCCAROC aCRERPAMAG G- AR N B o or 2

W GCTCHLI TG AT GARCREST 1 Gl TAGAGaN 20e 2fprmulated

AT 'TICAGAGOAA CAMMAGAGA ACCTTCT
TOCOBT TENG TBONAGAET CTICAG 'CF CTG%I%TJ%%-

i S AT o s o
aaeleeaeo:arwtesgémmm@% “tﬁt‘é’%‘r @J%

TCAT
KA AR e e, e,
AGTEAGAGAL 1120 hGAGAAGTCAT CERIPGARETS ?%&ﬁ@rﬂ& PR

C.IT
TATTT%&M A g%%#aﬁgmlwam%
230 1 CACAGAGECE UBAGCY BTG AGKBEAT 4 é&cﬁﬁgﬂé‘?a“'

m@&mﬂ%ﬁﬁﬁmﬁ%wm%ggﬂ 5 e e
%@i@l%dﬁﬁﬁﬁfﬁla’ﬁ]on%t@a@?ﬁ% i3 PPEPEILY i 0.1 to 100

fé@)’§£% rabT“A§£ it la%dtg g§r$5'“§nd more preferably about
1.0 to 20 mg, per day, in, for example, a patient 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 metabolic abnormality (assuming a
60 kg body 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.
[0123]
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mVusclin (nCA) protein By introducing a

fragment anplified with a gene conprising the nmvusclin
ORE' as the tenplate using the priners shown by SEQ ID
I\I09 and SEQIDI\IOlO into the LIC5 nmulticloning site

1qJ egﬁgélofegdé% %05 é*&ﬁ@ﬂ%@h%%a@y piffodechr gHRibits

oni n erichi‘a coli expression type
tp1€a$1mtdvv93zt@f a hmorr@megdé@r tﬂheolDélﬂoQianGI' rigeseised

Jt? éu% of n full-length protein was prepared. Likew se,
mplification using SEQ I D NO 11 and SEQ | D NG 10,
an Esther pcosentcdlriveng ier ppessidas ﬁy}@@tb@@s‘?ﬁ CPC\F@@PéPg a

t hat h -

S0, CONEE AUBIONEL L TEADLEL B0 o pgpover

%gg;?ﬁ@wﬁﬁg 49 tbeﬁiﬂéﬁe@thﬁhﬁéﬂﬂ“@ﬁH@NSﬁG$a1¢(¥H§H§R§A which
CTGGAA L &G %}?@%ﬁogéla Nkm%amal

' @éﬁﬁdﬂe@htveﬁt ohe oht@d axad onasfi the diiic of rthtaopteﬁﬁa'éit ent

cells of BL2

TR Arer fras LD PR BT S it xeffiber gope-

!I_:?IGH::I;I}I %%@Uﬁbb?é%él's’dmgﬂieﬁ Brwaes@hmg pedhedn as the non ~human
ro n.in 25 the,cell di

FABTH S BOFI TF P Dy WP o s g SECH Brgsent

el am 3,1 binzi AgvHh§-41ag.DNA of thérr;ece‘amtomnpemtmrn

obt ai ned was subjected to limted de %a nglt

Fhéc%ﬁ%ﬁ%ﬁebPﬁdnwgugbﬂgl%dr Or r%p é’g‘ %%m

EAL URTL o IRV igRUS! ¥s eébétbﬂéé@ﬁ@ﬂedumiém @d)ldoheroIBOOf a

sol ution conpris M HEPES
preyotendath&hgi Iﬁggn‘@f THhe Hr§sﬁﬂfg2ng‘fler()P S lgla %o‘gpﬂhe

L Elgn & %ﬁl-ﬂuzw@ﬁ lritaed ¥kt he 28 TMrHERESe x.080s
SRPRE (%5 wher eby puri fied ful|-] engt SpHA0SGen
ofLisbe Wzbromeséﬁaﬁalﬂ*e FPERtLRe fh%l‘b%eagr otein was

obt ai ng ﬁ é%% wwghungxﬁ§¢é§%m$lE&@@@rE¢IKHE gfame examples as

bi oti n- sclin
those mentioned above.

As the reporter gene used, the same examples as those
mentioned above can be mentioned, with preference given to the
p-galactosidase gene (lacZ), the soluble alkaline phosphatase
gene or the luciferase gene and the like.

In a non-human mammal deficient in the expression of the
DNA of the present invention having the DNA of the present
invention replaced with a reporter gene therein, the reporter
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
the reporter 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.

Therefore, for example, by staining using a reagent that
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The full-length mMusclin obtained in Exanple 3, 2.5
mg/ M x 250 pl, was m xed with 45 pl of 10 nnol/pl
Sul f o- NHS- LCBi oti n under ice cooling overnight,

wher eby | abel ed mvusclin 5 incorporating about 5

S(rgt%k,ecul eilalofﬁ)lbl otin/ (lefﬁ bdggialectcchl écl é@ch as 5-bromo-4-

&!&ﬁchu3-%aom§%S&lqdarla|@rtepgrmbmﬁﬂaﬁ?he 2. the r%t,pprle;élgon
was .reduced I n_tnhe sence. o

s i WA TR B0 A LR e e Bl L e MRy
%é@iffll\éazlle_lym de NERFE@Z:LBuent matse comat hpevatiacion

overnl ht, mhereb el e | p
5 ‘alb%mo %?leé?fﬁiie kﬂd‘ttaﬁf%%%ua\ éjplctglt%r g%uce shed with
£&h eS%etffekéel éeyl:(rB,C (PBES¢| timn wasiopedpui gl a stamlng
0136] Exanple 5 Preparation of hNpr-3 expressin o
EobeSigl 6Za35681 1S 5K SOBRpF U Wy Bcpby *Lound 37°C
%BN%&&P@W%&&&M&QO%&@ ohedeAltkb54ha0 ) ssiee specimen

pur chased from Oi Cene. or 1.0 hi gh)
of Wh@Mmﬁ%%pF@s%@W%?Sg %\b%ntﬁ%r%tfoé’cftég 6

10 %Eﬁgéfgﬁéayseo%aét@o%,l(lﬁld:rtexésbylleﬁ%bxoﬁldmdbysaexamlned
onventional nethod; 48 hours later, the c %
6

Fokl baterenandisgs RN LS (eBRSE 19 RE BERS
C%Hv%é?‘l%n J,herghogortl on of each cell Iyzate vvas

I'Mcu a final concentratio ,

B ML oMb BOoRBER [ F S 56° SPoT RS lgSE{i sftegning

]'gvétc;nmé ? NGnet-Ber! Y2 @oMpSustiabebsctdd Hrom among the
e

treptavidin, and the cells bound taq glgltln
15 I‘dhwlekrieaeréo% taval POBROUN S0 AN PERRE T U s 1° g

r f or ned ATb£f thé iy
i @Ftﬁ"lJﬁ%A‘?P e E‘g%?%rsl@m%uggl n or 1%% ANP

(AfvenalioNat ri uretic Peptide, Rat, Muse), CANP (Atri al

Nat ri uretic Pe Seedib 3 h
Leu2l ﬁ Row‘%ﬁ%ecain%g %%%%@%&I&éggl uf eti cmg]o =

Reptdede al@élto as'zeemwpeyeio@lwllﬂ]o RAE) SRS x
A RGRILER $: 2d o1 WhEL 20y vgxr@f‘%%id’sn (&Ds. pindirggnic

20 &hy Ogd.c vvere exam ne As cals
resuld, drigawas detdnstrated Lhbe) béwdese (BKI- pralkali meta

BC- | abel ed nNUscll b und pe t Qi eophnd £ ok
t #d KNS 31%8) gBhd g?ﬁ ucg |§?§E%,Leloglgd ,land al soemce

bgeauisad %y@llﬁdb@gcalﬂqaralc;cegts}ab@m% a,dﬁiupﬁesa As

presence of 100 full- Ien %sg(g FEAs
H?%a“ri% Qc??ﬂés’t & 5End .9‘%13 I's spé{cl:af e forpfor

25 TMSEH obhabrbecatiss thesphodiagdishr hydrobromic acid,
dlsa peared in the e e af P (£
LANP?HBlWﬂCéW aP8 ko mﬁl%%gaﬁéé%gf‘g%ﬁ'\% FAPacaadl ¢ e,
tg@a}ﬂ Ndi ng-Mas depandedinion akRR3. prwdumnrq &lcid, fumaric

Appl [ cabl lity [0137] Accordin oth . a,
| aeéft i BRLeEE /4G Py opRGT LT &Cgﬁér‘éﬁléﬁ Trc agetr?t' Shgric ac

agggs%éfd agent) 1kokcaq di seasd cassodj atethasiasmlianic acid,

norma cell differenti.ation

3os@gazﬁma@u cmﬂcﬁ Sich AnBRALTTS STk 8RE Bhe L iKes PBs S
tl?n%nlt gand a tool for screening for a
phar maceutl cal candidate conpound that is effective in -
tft@lﬁnfbphyl axi s/treatnent of the

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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15 di sease can be provided Clainms 1. A scr [

ded. : eeni n
met hod for a prophylactic/therapeutic agent for 1gor
nore di seases selected fromthe group consisting of 5

obesity, diabetes, inpaired glucose tolerance
arteri,osc ’

_ rosis,, .hypert Lon i ;
e L L
?Tﬁﬁ?%ggﬁ?nt?cphiiudﬂ apept pdephherddic/shetaraltia Kepgofor a
act . a . pr iLn .Si ' .
Sl crarry Ee G NERena SR el ahdorag FaeE o
Sg]p?io ﬁaﬁsseQWMMabyiﬁﬁ@ﬂ@ NOe2aob il parh al

er eo a t th d
pebiide thereel i 3, 00kE theLesl AR b ssencasal @
ﬁlﬂéé%eedg??gb?ﬁgblélfaaiarmimbmﬁngat}de rxgolsaion of PHR3 and
] , ereof or a [t .th f '
brioberTing SRt FERCTURt (oo VERZt obf Bf “Soedtt S hefboro P ler
gﬂ%g&dé&dt%agowﬁlm& probhiy) asel @tihemgpehei ¢ edtug for a

tance that alters the bindi -
dhaessn A%r0caB5ERCE 01 NG FEEFRBETcDe SNOp D THE"
met hody ofe .Gl BY 1o s WiesRige st hespedieid) vdahpdysfwctim or
am no aci d sequence shown by SEQ LP 2 .qr Lhe salt
pierexpreasinnoeEdiBRI n aTh@PErREGE %I\%K%el (Ilqt ﬁa?
EE@?%ES&H@o&aHﬁd/% 81 1)Thetaebhosn of fad aixamgle, cell
urther conpr|3|ng/neasur|n%.sug r. uptake.in cells or

gﬁgéegemmﬁ’egﬁ_ PR BRIFROLISEEGIRRCEF TS NG <110>
Lpkseda, Phai et hoake Goapany Limchedl GRAKA Gl VERSLAY
<keQ=t4al muscles, pangigﬁgféLfg%éLQ?Rggﬁéfﬂég¥ii %%g4and the
like), specifically, for example, obesity, diabetes, impaired
glucose tolerance, arteriosclerosis, hypertension,
hyperlipemia, metabolic bone/cartilage diseases and the like
can be mentioned.

Furthermore, compounds derived from a compound obtained
by the above~described screening can also be used in the same
manner.

[0125]

When a compound obtained by the 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
toxic, it can be administered to, for example, mammals (for
example, humans, rats, mice, guinea pigs, rabbits, sheep,
swine, cattle, horses, cats, dogs, monkeys and the like).

While the dose of the compound or & salt thereof varies
depending on the administration subject, target organ,
condition, administration method and the like, in oral
administration of a compound that promotes or inhibits

promoter activity, the dose is normally about 0.1 to 100 mg,
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<170> Patentln version 3.2 <210> 1 <211> 1620 <212>
DNA <213> Honb sapi ens <220> <221> CDS <222> (1)..
(1620) <400> 1 atg cog tot eta otg gtg oto act tto too
cog tgo gta ota etc ggo48 Met Pro Ser Lou Leu Val Leu

Thr %) er Val L

%fefera 1 gbggg gZ§1§890L%% gg#dg%%x%?%gééréﬁg%ggggg%g 0
To pz(AIna; L@@rLdayAI n [ forGeyamhte d § F@tyleE%yWGj?/ 3/al

35% 19%1 e aggégggggago%agggy 97848631 8 900KgRodI0a
@kygdy. Ay pagerGerad @dmpglsxxauMQ@,L@beggqmggﬁ dose varies

ggaerécgstx%%%glett glglgg?e& & 938 9h s CE & Y thaget dofih,
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
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.

[0126]

As stated above, a non-human mammal deficient in the
expression of the DNA of the present invention is highly
useful in screening a compound that promotes or inhibits the
activity of a promoter for the DNA of the present invention or
a salt thereof, and can contribute significantly to the
elucidation of the causes of various diseases due to
deficiency of the expression of the DNA of the present
invention or the development of a prophylactic/therapeutic
drug. '

Also, provided that a gene encoding one of various
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.
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 sSuppress the in vivo

productivity of NPR3 itself.
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Pro Pro Gn Lys lie Au Val Lou Vol Leu Lou Pro G n
Asp Asp Ser 50.6560 tac ttg ttt tea oto ace egg gtg
0gg cog gcc ato gag tat got ctg240 Tyr Lou Phe Ser Lou
Thr Arg Vol Arg Pro Ala Ile GQu Tyr Ala Lou 66707680

0 gtg gag ggo aao ggg act ggg agg c G

> g cgg t &

?gg ?g ggo288 Arg Ser Val Qu Ay Asn Gy Thr GlygArg
Arg LeIn Ltfm BpecPf bcGiMr8590- dBawingegohere basegi gmino

GRLabs a0 o k0B8R b, Thed80cRRC. S0P AT PnbEa Hif
&Gg&@ﬁﬂﬂdhaﬂzmoﬁée ggzatéquﬁngegacthg@h@tkpﬁgﬁgIgagC@mm}551on
h
SRS 0 AR BRI, TPk i, S0l By e o
@ggrér‘g%@sAs 01y 0] lrﬁﬂﬁlhlgtaget gicowgadpetlaty . gc%o:gmugxega@@s gthipt may
¥eprhe téﬁ%} i§8T§%1§%yf%ﬁ§ 1Ftprg¥gné%&1ﬁgies 9té§f%lse

t0g coo tgg

%ﬁi%@@e@lg ctg tog got ggg gag ot g480 Arg Lou Ala Ser
1221565%160L%%0§§21¥§}1u0 e:;Lc:S'er él ady Aa Lou

cDNA : complementary deoxyribonucleic acid

A : adenine

T : thymine

G ¢ guanine

C : cytosine

RNA : ribonucleic acid

mRNA : messenger ribonucleic acid

dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate
dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate

EDTA : ethylenediaminetetraacetic acid

spS  : sodium dodecyl sulfate ‘
[0128]

Gly : glycine

Ala : alanine

vVal : valine

Leu : leucine

Ile : isoleucine

Ser : serine

Thx : threonine

Cys : cysteine

Met : methionine

Glu : glutamic acid

Asp : aspartic acid
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goo got ggo ttc Gag cao aag gac tot gag tac to

etc acg ago528 Ala Ala vy Pﬂe An HigsgLys Aspgsg?oGl u
Tyr Ser His Leu Thr Arg 165170175 gtg gag coo gee tac
goo aag atg ggo gag atg atg etc gco otg tto576 , Val
Al a Pro AIa,T&%@l@ Lys Met Gy Gu Met Met Lau Ala

Leu PH&®18018

ego coo on cac tgg ago ago got gca

ctg gthrdt ac:agogaingyac aag624 Arg His H's His Trp Ser

gag

Arg Ala Al .
g eégs(l géngS%/oém'@/r Ser Asp Asp Lys 195200205 ctg

gc tac tto ace etc gag ggg gtc oac gag

gto ttmE/2 Leph&hyladfrapisen Gys Tyr Phe Thr Leu Qu Ay

Vol Hi Gu.

Val Phe 210215220 tag gag ga
acg t Tteith % g gag gag ggt ttg coo

ros
$ angn to gac gag ace aaa720 Gn WJ du

Oy LemgH s :TheySespdre Tyr Ser Phe Asp G u Thr Lys

225230236240

ate cadg oo ‘a

ac,ttg get otg gaa gao ate gtg ago oat
gfobh@ ago768 Asp Leu Asp Leu Gu Asp Ile

Val ArgerAsn :| hep&ragidlea Ser @ u Arg 245250255 gtg gtg

ate atg tgt g

ctgg8i1e6°+t ¢
pGlu

Me
Et
Bu
Ph
TC
[0129]

%gu%grgigg gac ace ato egg ago ate atg

: pyroglutamic acid
: methyl group

: ethyl group

: butyl group

: phenyl group

. thiazolidine-4 (R)~carboxamide group

Substituents, protecting groups and reagents frequently

mentioned herein are represented by the symbols shown below.

Tos
CHO
Bzl
Cl,Rzl :
Bom
Z

Cl-2
Br-7Z
Boc
DNP
Trt
Bum
Fmoc
HOBt

HOOBt :

HONB
DCC

: p-toluenesulfonyl

formyl

: benzyl

2,6-dichlorobenzyl

: benzyloxymethyl

: benzylogycarbonyl

. 2-chlorobenzyloxycarbonyl

. 2-bromobenzyloxycarbonyl

: t-butoxycarbonyl

: dinitrophenol

v trityl

: t-butoxymethyl

. N-9-fluorenylmethoxycarbonyl

: 1-hydroxybenztriazole

3,4~dihydro—3—hydroxy—4-oxo—l,2,3—benzotriazine

: l~hydroxy-5—norbornane—2,3«dicarboxyimide

: N,N’~dicyclohexylcarbodiimide
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Val Val Ile Met Cys Ala Ser Ser Asp Thr Ile Arg Ser
Ile Met Leu 260265270 gtg gag cao agg oat ggc atg ace
agt gga goo tac goo tto ttc aao864 Val Ala Hs Arg H s
Ay Mt T?r Ser Ay Asp Tyr Ala Phe Phe Mh 275280285
g etc ttc aao ago tot tee tat t
3 gga gat ggc tea

33& ng aga9l2 Ile A u Lou Phe Mh Ser Ser Ser Tyr Ay
At3|to G yhSeseduemcky $ddn gl ROGAGRBOOUYRr Y ald 488 €88LgRE

. aa gof aag,caa ; 09960 Ay As
Eﬁ?tglf’ }%%rejﬁheh@w t%\fggf{?js:owtéq% %Fgugﬂ&e%e? Ser L)éu P
GSEQ3®53m03E5320 aca gtc act eta otg agg aca gtg aaa

ot 9enli) S0 LA LgS ARGl ot

&gg3gg?§%gg ﬁg? E?t QF? gtt gag aaa cmggg ate eat atg
u a
O Gt one VR et (PARL bR SRt 1k e g e el 60

E 8@k t 4 20
%gl g%gécwbt@gghée@\g/g g g G g@ﬂ@%%*gegfﬁeg cgtagc@cgm Oedage 1
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Bgrcgccags
caggatgact
cgeagegtgg
gtggettacg
geggeggesce
gegecaglgg
geegetgget
tacgccaaga
geactggtet
cacgaggtct
gacttggatc
tgtgegagea
agtggagact
tcatggaaga
acagtcacte
agttcagttyg
ttccacgatg
agcaaaaagg
geegggeage
atgactgatg
cgttttgaaa
gaaaaccgaa
tcggcagtga
tactttttica
aaccttggaa
taa 1623

agagagagge
egtacttgtt
agggeaacgyg
aggattcaga
ggggegeeaa
cceggettge
tccagcacaa
tgggcgagat
acagegacga
tccaggagga
tggaagacat
gtgacaccat
acgecttett
gaggagacaa
tactgaggac
agaaacaagg
ccatcetect
atggagggaa
tgtccataga
tggaggeese
tgcggeegaa
ttgtagagca
caggaattgt
ggaagaaata

aacatcggga

gctgccgccgycagaagatcg

ttecactcace
gactgggagsg
ctgtgggaac
gecagacctt
atcgecactgg
ggactctgag
gatgetegec
caagctggag
gggtitgeac
cgtgegeaat
ccggageatce
caacattgag
acacgacttt
agtgaaacct
gctcaatatg
ctacgtcttg
aattatacag
tgccaacgga
cacccaggag
tgtcaaatat
tacaaacagc
cgtggegect
cagaataacc

attacgggaa

cgggtgegec
cggettetge
cgtgcgetet
atcctgggge
gacctgeeca
tactcgeace
ctgttecgee
cggaactget
acgtccatet
atccaggcca
atgetggtge
ctcttcaaca
gaagctaagce
gagtttgaga
gaggattacg
getctacatg
cagacttgga
gaccgatatg
gttattggtg
ccttggggee
tectcecctgea
ttactaggag
attgagaggc

gattccatca
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&‘~gg‘?g<31?ggat
cggeecatega
cgeegggeac
tcagettggt
cagtgtgega
tgetgtegge
tecacgegegt
accaccactg
acttcaccet
acagtttcga
gtgagagagt
cgcacaggea
gctcftccta
aagcatacte
agttttceat
ttaacatgtt
aagtactcag
acagaacatt
gegatticte
attatttteg
ctttaaaact
aatcatgtegg
ctggettget
gaacccagea

gatcccattt

g{tac% ééchéﬁ

gtatgetetg
tcgettecag
ggaccgegtg
gtatgcagca
tggggegety
ggegeeegee
gagecgeget
cgagggggtc
cgagaccaaa
ggtgatcatg
tggcatgace
tggagatgge
gtcecteeag
ggaggtgaaa
tgttgaagga
agctggttac
tgaaggtate
tgtgattgee
agaagaaggt
gagaatagat
cctagaagaa
aatggectte
agaagaaagt

ttcagtaget

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
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355360365 gto ttg got eta cat gaa gta etc aga got ggi
tea ago aaa aag gat 1152 Val Leu Ala Lou [Hs G u Val
Lou Avg Ala Ay Tyr Ser Lys Lys Asp 370375380 gga ggg
aaa att ata Gag Gag act tgg aao ago ace ttt gaa ggt

%@écﬁp y1dy Lys Ile Ile Gn G@Gn Thr Trp M1 Arg Thr
t SI y Il e 385390396400 goo ggﬁ tag gtg too ate
gat pSlews §ha sabregEitasegyeneatot te™ea48FRfa qy

N, Vo
et 18 ATl /o, Gveloeniva T settep
ggiolmdé cog gag gtt att1296 Ser Val Ile Ala Met Thr

‘gr;n{’A Lol u%'l%‘ e ghfhr(%n{ir %PGM%N be1 420425439 oot
ttt gaa atg egg cog
2025031001344 SI y Asp Tyr Phe Sly Lys Qu dy Arg Phe

EbY o 148 g QB Y R, B AP e a9, 3°
3’5’f40F’450 Trp Sly Pro Leu Lys Lou Arg Ile Asp G u Asn
Pro Pro %hAf EL %gqﬂu Val Leu Val Leu Leu Pro Gln Asp Asp Ser
50 55 60 '

Tyr Leu Phe Ser Leu Thr Arg Val Arg Pro Ala Ile Glu Tyr Ala Leu
65 70 75 80

Arg Ser Val Glu Gly Asn Gly Thr Gly Arg Arg Leu Leu Pro Pro Gly
85 90 95

Thr Arg Phe Gln Val Ala Tyr Glu Asp Ser Asp Cys Gly Asn Arg Ala
100 105 110

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
145 150 155 160

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
180 185 190

Arg His His His Trp Ser Arg Ala Ala Leu Val Tyr Ser Asp Asp Lys
195 200 205

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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gta gag oat ace aac ago tot coo tgo aaa tea tgt ggc
eta gaa gaa. 1440 Vol QQu H's Thr Asn Ser Ser Pro Cys
Lys Ser Cys Sly Leu Gu A u 465470476480 tog goa gtg
aca gga att gtc gtg ggg get tta eta gga got ggc

E&@%@%%eﬁr Ala Val Thr Ay Ile Val Val Gy Ala Lou
Ala dy Lou 485490495 <cta atg gcc tto too ttt
¥ab Aé@@hsaﬁggd’aa GlaoMeggbhraber Gbb AR tTY‘{;%é?Lé)@B Fhg et

Bo Phe Phe Arg Lys Lys Tyr Arg Ile Thr Ile
% g@%@%ssm agg oga acc (ag oaa gaa gaa agt aao ott

dbm Chiadeu Sheopy TrasSart Sas8r Aly Amp 1vrr$|erc§rﬁ Sritel u

936'2 tapgsn Lou Ay Lys H's Arg Gu Lou 515520525 ogg
daa gat 00 ate aga too cat ttt toa gta got1620 Arg
Gly Aémlyséhsmsa PregGiSeAlalss Phe AbeTywaler Ales legtin

Si%%igzﬁéb 2 <211> 540 <212> PRT <213> Hono sapi ens
Pro Ser Lou Lou Val Lou Thr Phe Ser Pro

Qs WalThkdweullcan StgyThr Val Lys Pro Glu Phe Glu Lys Phe Ser
325 330 335

Met Glu Val Lys Ser Ser Val Glu Lys Gln Gly Leu Asn Met Glu Asp
340 345 350

Tyr Val Asn Met Phe Val Glu Gly Phe His Asp Ala Tle Leu Leu Tyr
355 360 365

Val Leu Ala Leu His Glu Val Leu Arg Ala Gly Tyr Ser Lys Lys Asp
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 Gln Val Ser Ile Asp Ala Asn Gly Asp Arg Tyr Gly Asp Phe
405 410 415

Ser Val Ile Ala Met Thr Asp Val Glu Ala Gly Thr Gln 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 lle
450 455 460

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

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
515 520 525

Arg Glu Asp Ser Ile Arg Ser His Phe Ser Val Ala

530 535 540
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151015 Trp Ala Lou Lou Ala SIly Sly Thr Sly Sly Sly Sl
Val Sly Sly Sy 202530 Sly Sly Sly Al a Slz Ilg Glz Slz
Sly Arg Gn GQu Arg Gu Ala Lou 354045 Pro Pro G n Lys
Ile Au Val Lou Val Lou Lou Pro G n Asp Asp Ser 505560
Tyr Leu Phe Ser Lou Thr Arg Val Arg Pro Ala Ile GQu
Tyr Ala Lou 65707580 Arg Ser Val Au Sly Wn Sly Thr
$og38fg Arg Lou Lou Pro Pro Sly 859095 Thr Arg Phe G n

\1’8'0105%Tyrres iﬁ%@‘é f_%ﬁ%‘asl%%s’f&%r%?ﬂ&ﬁﬂmd A a e

Ala Al a
Bega Sl ybAl medngs ofr mhélm%@pampllew evHigl, shywe’if@r, are

%%3 %?guéiﬁaq%ve ?PSPQE%SLOU dwgl @% g§%¥g3%%éofé$§e of
Aha LaveddbdbGibahgOwAla Al a SI y Phe G n His Lys Asp
%(}e{;mg gSTyr Ser H's Lou Thr Arg
[0132]
Example 1 Cloning of a cDNA that encodes mouse musclin
(mMusclin) protein

A PCR was performed from the mouse skeletal muscle cDNA
library Quick clone cDNA (BD) with the oligo-DNA shown by SEQ
ID NO:3 as the sense strand primer, and with the oligo-DNA
shown by SEQ ID NO:4 as the antisense strand primer, to yield
a sequence upstream of the 5" end with each primer as the
starting point (SEQ ID NO:5).
SEQ ID NO:3

TTAGCATCAC AGGAGTTTGG AAC 23

SEQ ID NO:4
TCAGCCTCTG GAACTGGAGA GCC 23

SEQ ID NO:5

TTAGCATCAC AGGAGTTTGG AACAGCAAGC TTGCAGTCTC CACCCACAGC CAGAGAAGAG 60
AAGTCAGCCA CTGAGCTTTC GGCTAAGCTC CTGCGICTTG ATGATCTGGT GTCCTTAGAG 120
AATGACGTAT TTGAGACCAA GAAAAAGAGA AGCTTCTCIG GCTTTGGGTC TCCCCTTGAC 180
AGACTCTCAG CTGGGTCTGT AGAGCATAGA GGGAAACAAA GGAAAGCAGT AGATCATTCA 240
AAAAAGCGGT TTGGTATTCC CATGGATCGG ATTGGTAGAA ACCGGCTCTC CAGTTCCAGA 300
GGCTGA 306

[0133]
Example 2 Preparation of His~tég Tyr Cys mouse musclin (HYC-
mMusclin) protein

A gene (SEQ ID NO:7) that encodes mature mMusclin
deprived of the signal sequence of mMusclin (SEQ ID NO:6) was
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165170175 Vol Ala Pro Ala Tyr Ala Lys Met Sly Gu Met
Met Lou Ala Lou Phe 180185190 Arg His His His Trp Ser
Arg Ala Ala Leu Val Tyr Ser Asp Asp Lys 195200205 Lou
Qu Arg Asn Cys Tyr Phe Thr Lou Au Sly Val Hs GQu

\Ié%cggz?e%%%%% a@_?_ﬂrt%\b’asgggg éGoM Lou Bﬂs%sﬂ&ff 88k M:@—lsb—

230236240 Lou

nﬁlgz@llynﬁekﬁam@ Vet Ar golrsHi e GYnP%dO@@ﬁP @lGeAi—igrected
Val, i Ma

REDRREA o e U G Moty S o T -

Mem@hce Serd @he msnsqfwnﬁ@ra:cm@qpﬁ@qmmp@mw%fr—@@:

L e
/ﬁh@w&ﬁyby SBEQ Sér NOoé @ka @@5@1@8115320

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 the His-Tyr-Cys-mMusclin protein in the cell bodies,
and the protein was purified by purification using a chelate
column utilizing His-tag.
SEQ ID NO:6
ATGCTGGACT GGAGATTGGC AAGTACACAC TTCATCCTGG CTATGATTGT GATGCTGTGG 60

GGCTCAGGAA AGGCATTCTC TGTGGAC 87

SEQ ID NO:7

TTAGCATCAC AGGAGTTTGG AACAGCAAGC TTGCAGTCTC CACCCACAGC CAGAGAAGAG 60
AAGTCAGCCA CTGAGCTTTC GGCTAAGCTC CTGCGTCTTG ATGATCTGGT GTCCTTAGAG 120
AATGACGTAT TTGCAGACCAA GAAAAAGAGA AGCTTCTCTG GCTTTGGGTC TCCCCTTGAC 180
AGACTCTCAG CTGGGTCTGT AGAGCATAGA GGGAAACAAA GGAAAGCAGT AGATCATTCA 240
AAAAAGCGGT TTGGTATTCC CATGGATCGG ATTGGTAGAA ACCGGCTCTC CAGTTCCAGA 300
GGC 303

SEQ ID NO:8

ATGGGCAGCA GCCATCATCA TCATCATCAC AGCAGCGGCC TGGTGCCGTA CGGCTGCCAT 60
ATGTTAGCAT CACAGGAGTT TGGAACAGCA AGCTTGCAGT CTCCACCCAC AGCCAGAGAA 120
GAGAAGTCAG CCACTGAGCT TTCGGCTAAG CTCCTGCGIC TTGATGATCT GGTGTCCTTA 180
GAGAATGACG TATTTGAGAC CAAGAAAAAG AGAAGCTTCT CTGGCTTTGG GTCTCCCCIT 240
GACAGACTCT CAGCTGGGTC TGTAGAGCAT AGAGGGAAAC AAAGGAAAGC AGTAGATCAT 300
TCAAAAAAGC GGTTTGGTAT TCCCATGGAT CGGATTGGTA GAAACCGGCT CTCCAGITCC 360
AGAGGCTGA 369

[0134]
Example 3 Preparation of full-length mMusclin and C-terminal
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Thr Val Thr Lou Lou Arg Thr Val Lys Pro dii Phe Qu
Lys Phe Ser 325330335 Met G u Val Lys Set Ser Val Gu
Lye Gn Gy Lou Mh Met A u Asp 340345350 Tyr Val Mh
Met Phe Val GQu Gy Phe Hs Asp Ala Ile Leu Lou Tyr

RRer A, FR56 810375380 Gy @y Lys Il te an

Gn ThByTimtv&quAng FhfrRmend ampl y£1¢d BigH390998200

&gﬁ\pﬁhélﬂ% lﬂ@ lln\e;)ilﬁgpﬁsAlt%eN@ﬁ&y%gﬁéglsAﬁl% HE :Mners
Ahawel yy ThEQ G NA:9 ¥Yall $E@E YR 0028430n@ yth%ﬁyl‘?yr Phe

Selabiiad fy IALE ERE U0, B fclirone) by che

g&%@hﬁl:LQué/hoﬂrlg[d—lcﬂoéfﬁﬁéSSdIﬁ(ES@llerﬁbthl gonihrem@sseqan type

pelrasﬁrigl Gégttlﬁysth%% Géodes 1ore§o§lg %695—%%Zi5ﬁiﬁgsclin

full-length protein was prepared. Likewise, by amplification

using SEQ ID NO:11 and SEQ ID NO:10, an Escherichia coli

expression type plasmid vector that encodes thioredoxin-fused

mCA protein was prepared.

SEQ ID NO:9

GGTATTGAGG GTCGCTTAGC ATCACAGGAG TTTGGAACAG'4O

SEQ ID NO:10
AGAGGAGAGT TAGAGCCTCA GCCTCTGGAA CTGGAGAGCC GG 42

SEQ ID NO:11
GGTATTGAGG GTCGCAGCTT CTCTGGCTTT GGGTCTCCCC 40

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 in
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
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.

[0135]
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Ser Ala Val Thr Ay Ile Val Val Ay Ala Leu Lou fly
Ala Ay Leu 485490495 Leu Met Al a Phe Tyr Rho Phe Arg
Lys Lys Tyr Arg Ile Thr Ile G u 500505510 Arg Arg Thr
Gn An du Qu Ser Asn Leu Ay Lys Hs Arg Gu Leu

FRLTL Ba ER, i B o By oo Ve

Artifi chal f«PR@erg2B3mMBeihipr ob4@0ned tn dprardgc3, 2.5 mg/ml
%9%%%th&ggwgggmééipai%h<g§%ﬁ.%%fﬁ%lgﬁofwgﬁ Sulfo-~NHS-LC-
Biotin under ice cooling overnight, whereby labeled mMusclin
incorporating about 5 molecules of biotin/l molecule of
mMusclin (BK-mMusclin) was prepared.

His-Tyr-Cys-mMusclin prepared by Example 2, 1 mg/ml x 500
ul, was reduced in the presence of EDTA using TCEP (Pierce),
and mixed with a final concentration of 0.4 mM of Maleimide
PEO2 Biotin at room temperature overnight, whereby labeled
mMusclin incorporating about 1 molecule of biotin/l molecule
introduced Cys residue specifically (BC~mMusclin) was prepared.
[0136]

Example 5 Preparation of hNpr-3 expressing FreeStyle293 cells

A hNpr3 expression vector (hNpr3/pCMV6-XL4, NM 000908
Clone# PL1154 RA07) was purchased from OriGene. 0.3 pg (Low) or
1.0 pg (high) of the hNpr3 expression vector was transfected
transiently per 1.0 x10°% FreeStyle293 cells by a conventional
method; 48 hours later, the cells were collected and suspended
in PBS-1.0% BSA at 5x10° cells/ml. A 1l-ml portion of each cell
lyzate was incubated with a final concentration of 0.5 ug/ml
of BK-mMusclin or BC-mMusclin 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
analyzed. Also, incubation was performed in the presence of
100 pg/ml full-length mMusclin, mCA, oOr His-Tyr-Cys-mMusclin,
or 10 uM ANP (Atrial Natriuretic Peptide, Rat, Mouse), CANP
(Atrial Natriuretic Peptide 4-23-NH2 Des-[Glnl8 Serl9 Gly20
Leu2l Gly22], Rat), or LANP (Atrial Natriuretic Peptide 104~
126 Des-~[Cys105 Cysl2l], 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

gene introduced into the cells, and also because the binding
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<213> Artificial <220> <223> Priner <400> 4 tcauctag
gaact ggaga gcc <210> 5 <211> 306 <212> DNA <213>

Artificial <220> <223> PCR Product <400> 5 ttagcatcac
aggagtttgg aacagcaagc ttgcagtoto aagtoagcca ctgagattc

GRGra908t Sa PP SHAHDOLNT raat ﬁ?@éﬁrﬁie irgagacsaangFadaagaggch
agott Ot ot g agact ctcag agggt ot Cg1lgoata g aaacaaa
dggt "t gRTattiEc TYAT gﬁ%ﬁ’%@’@ Fggth %
%§g§;§é§>wscﬁ%%g>a?&m%ﬁa;—’tlﬁdgLé%enﬁﬁéL&biiﬁdlng nearly
cagagaagag atgatctggt gtootta gcttt
tHeepregaed g@@a‘%@ﬁ@sagaﬁo%igg}aug%@aactg@g? ggg
5 6hik20 21805240, 30Q 308 oF220e Nﬁ%lﬁof[bé@lé,eaiﬂér ®inding was
dependent on NPR3.
Industrial Applicability
[0137]
According to the present invention, a
10 prophylactic/therapeutic agent and diagnostic agent for a
disease associated with an abnormality of cell differentiation
or sugar/lipid/protein metabolism in skeletal muscles and the
like, and a tool for screening for a pharmaceutical candidate
compound that is effective in the prophylaxis/treatment of the

15 disease can be provided.
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(222> (1).. (87) <223> DNA sequence encoding for

signal peptide of mMVusclin. <400> 6 atgot ggact

ggagat t ggc aagtacacac ttcatcctgg ctatgattgt

gat got gt gg60 ggct caggaa aggcattcto tgtggac87 <210> 7

<211> 303 <212> DNA <213> Mis nusoul us <220> <221>

mi soj eature <222> (1).. (3HIBS3> DNA sequence

encodi ng for mature mMusol in. <400> 7 ttagoat oac

aggagtttgg aacagoaago ttgcagtoto caccoacago

lcadagasganbog aagtbagoter it gagaittlecfgerahgeppeutic agent

BrI90b0! 108! gpLOL 0L OLeol!A0antal a0 g%%aaonmmg of
aocaa gaaaaagaga ago g gotttgggto

obeeacytgamaBQtagacim@azmpdﬁqﬂnﬁaﬁqﬁtqﬂym@@abaga

JgEasacase. qgnacocant agaleol (99210, 039200690) comprssing
feadbl9680386P0s:

(i) bringing a labeled musclin or a partial peptide thereof
or a salt thereof into contact with 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 in the presence of a test substance
and absence of the test substance,

(ii) measuring the amount of said musclin or a partial
peptide thereof or a salt thereof bound to said protein a
partial peptide thereof or a salt thereof under the two
conditions,

(iii) selecting the test substance that alters the binding

amount compared to that in the absence of the test substance.
2. The method of claim 1, wherein the protein comprising the
amino acid sequence shown by SEQ ID NO:2 or the salt thereof

is provided in the form of a cell that produces the same.

3. The method of claim 2, further comprising measuring sugar

uptake in cells or glycogen synthesis in cells.
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ggo303 <210> 8 <211> 369 <212> DNA <213> Artificial

<220> <223> Reconbi nant DNA encoding for N s-tagged

mvusol i n. <400> 8 at gggoagoa gccat catca tcatoatcao

agdbuggcc tggtgoogta oggctgocat 60 atgttagcat
‘cacaggagtt tggaacagca agottgoagt otocaoccac

agccagagaal20 gagaagt oag ocact gagot tteggotaag

ot oct gcgt o tt gEfgEE EETIgt gt oot t a180 gagaat gacg
ot fkLR0RAMRAAIPRARAD RBAAQAL ct ot ggot tt gy

gt atsef@ONVERGDY gacagact ct cagagggt o t gt agagoat
RIS RRAPIFAAEEragt agat oat 300 t oaaaaaago
qgg gtat toccatggat cggattggta gaaacoggct

ttco360 agaggot ga369 <210> 9 <211> 40 <212> DNA

qQeeRl8> Artificial <220>. <223> Primer <400> 9

<170> Patentin version 3.2

210> 1
211> 1620
<212> DNA
<213> Homo sapiens

<220>
€221> (DS
222> (1).. (1620

<400> 1
atg cog tot otg otz gte ot act ttc tos cog tge gta cta cte geo 48
?et Pro Ser Leu Leu Val Leu Thr Phe Sgr Pro Cys Val Leu %gu Gly

tgg gog tig otg goc ggo gec aco ggt meo ggt ggo gt gee ggo gec 96
Trp Ala Leu Leu Ala Gly Gly Thr Giy Gly Gly Gly Val Gly Gly Gly
20 25 30
gt gec gog geo ata ggo gge ga cgc cag gag aga gag gog ofg 144

Gly Gl Ala Gly lie Gly gl Gly Arg Gln Glu ﬁgg Glu Ala Leu

cog oca oag aag atc gag gte otg gtg tta ctg coe cag gat gac tog 192
Pro Pro @in Lys Ile &lu Val Leu Val Leu Leu Pro Gin Asp Asp Ser

50 65 60
tac ttg ttt toa cto acc cgg gte cgg cog goc ato gag tat get ctg 240
Tyr Leu Phe Ser Leu Thr Arg Val Arg Pro Ala lle Glu Tyr Ala Leu
65 70 75 80
oge ago gle gag gge aac geg act ggg agg oeg ctt ctg cog cog gge 288

Arg Ser Val Glu Gly Asn &ly Thr Gly Arg Arg Leu Leu Pro Pro Gly
85 90 : 95

act cge tto cag gig got tac gag gat tca gac tzt geg aac cgt geg 336

Thr Arg Phe Gln Val Ala Tyr Glu Asp Ser Asp Cys Gly Asn Arg Ala
100 110
otc ttc age ttg gtg gac cge gtg gog gog gog OEE 280 BOC aag'cca 384
Leu Phe Ser Leu Val Asp Arg Val Ala Ala Ala Arg Gly Ala Lys Pro
- 116 120 125
gac ctt atc ctg gge coca gtg tzc gag tat goa goa gog cca gte goe 432
Asp Leu ile Leu Gly Pro Val Cys Glu Tyr Ala AIa Ala Pro Val Ala
130 135 140

cgg ott goa tog cac tgg gac otg coc atg ctg tog got geg gog ctg 480
Arg Leu Ala Ser His Trp Asp Leu Pro Met Leu Ser Ala Gly Ala Leu

145 160 165 169

goc got gge ttc cag cac aag gac tot gag- tac tog cac ctc acg cge 528
Ala Ala Gly Phe GIn His Lys Asp Ser Glu Tyr Ser His Leu Thr Arg

165 170 175

gtg gog coc goc tac goc aag atg ggo gag atg atg ofe goo ctg tte 576 -
Val Ala Pro ?ég Tyr Ala Lys Met ?Iy Giu Met Met Leu Aéa Leu Phe

cge cac cac cac tgg age cge gct goa otg gtc fac age gac gac aag 624

Arg His His His Trp Ser Arg Ala Ala Leu Val Tyr Ser Asp Asp Lys .
(1)



ggt at t gagg gt ogottago atcacaggag tttggaacag <210> 10
<211> 42 <212> DNA <213> Artificial <220> <223> Pri ner
<400> 10 agaggagagt tagagcotca goctaggaa aggagagoo gg
<210> 11 <211> 40 <212> DNA <213> Artificial <220>
(223> Prinmer <400> 11 ggtattgagg gtegoagott ctotggottt

gggt ot ccoe40
195 200 205

ctg gag ogg aac tge tac tic ace otc gag geg gic cac gag gtec tte 672
Leu g%g Arg Asn Cys Tyr ;?g Thr Leu Glu Gly ggé His Glu Yal Phe

_...m

g ggt ttg cac acg toc atc tac agt tic gac gag acc aaa 720
Glu Gly Leu HIS Thr Ser Ile Tyr ggg Phe Asp Glu Thr %gg

gac ttg gat ctg gaa gac atc gte cgc'aat ato cag goc agt gag aga 768
Asp Leu Asp Leu gig Asp 1le Val Arg égg [{e Gin Ala Ser Gég Arg
2

gteg gtg atc atg tgt gog ago agt gac ace atc ogg age atc atg otg 816
Val Val lle ggg Oys Ala Ser Ser égg Thr tle Arg Ser %;8 Met Leu :

gte gog cac agg cat gge atg acc' agt gga gac tac goo tic ttc aac 864
Val Ala g%g Arg His Gly Met ;gs Ser Gly Asp Tyr éég Phe Phe Asn

l\)
OI:GQ
fend:o ]

att gag ¢ tc ttc aac age tot too tét gga gat gge fca tgg aeg aga 912
fle 213 eu Phe Asn Ser ggg Ser Tyr Gly Asp Gég Ser Trp Lys Arg

gga gac aaa ¢ac gac it gaa got aag caa goa tac tog fcc cte ocag 360
Gly Asp Lys His Asp Phe Glu Ala Lys @in Ala Tyr Ser Ser Leu Gln ~
306 310 315 320

aca gfc act ota ctg agg aca gtg aaa got gag ttt gag aag tit too 1008
Thr Val Thr Leu ggg Arg Thr Val Lys 258 Glu Phe Glu Lys ggg Ser

atg gag gty aaa agt toa gtl gag asa caa ggg otc aat atg gag gat 1066
Met Glu Val %Xg Ser Ser Val Qlu %XE Gln Gly Leu Asn ggg Glu Asp

tac gtt aac atg ttt git gaa gga ttc cac gat goo ate ctc ote tac 1104
Tyr Val égg Met Phe Val Glu gé% Phe His Asp Ala éég Leu Leu Tyr

gto ttg get cta cat gaa gta ctc aga got get tac agc aaa aag gat 1152
Val %gg Ala Leu His Glu Xgé Leu Arg Ala Gly ggg Ser Lys Lys Asp

gga geg aaa att ata cag cag act tgg aac aga aca ttt gaa ggt atc 1200
Gly Gly Lys e lle Gin Gin Thr Trp Asn Arg Thr Phe Glu Gly lle
385 . 380 396 400
goc geg cag gtg too ata gat goc aac gga gac cga tat gog gat tic 1248
Ala Gly Gin Val Ser Ile Asp Ala Asn Gly Asp Arg Tyr Gly Asp Phe

405 410 : 413

tot gtg att goc ateg act gat gtg gag gog gec acc cag gag gtt att 1296
Ser Val e 2&8 Met Thr Asp Val gég Ala Gly Thr GIn gég Val lle

ggt gat tat tit gga aaa gea ggt ogt tit gaa atg cgg cog aat gtoc 1344
Gly Asp Tyr Phe Gly Lys Glu Gly Arg Phe Glu Met Arg Pro Asn Val
436 . 440 445

aaa tat cct tge gec oot tta aaa otg aga ata gat gaa aac cga att 1392
Lys 1%6 Pro Trp Gly Pro Leu Lys Leu Arg Ile Asp Glu Asn Arg Ile

455 460
gta gag cat aca aac agc tot cee tge aaa foa igt gee ota gaa gaa - 1440
Va! Glu His Thr Asn Ser Ser Pro Cys Lys Ser Cys Gly Leu Glu Glu
465 470 475 480
teg goa gtg aca g gte ggg got tta cta gga t gge tig 1488
Ser Ala Val Thr Glg lle Val Vai Gly Ala Leu Leu Gly Ala géy Leu
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cta atg goc tte tac tit ttc ageg aag aaa fac aga ata acc att gag
Leu Met Ala ggg Tyr Phe Phe Arg ggg Lys Tyr Arg lle 5?6 Ie Glu

. agg oga acc cag caa gaa gaa agt aac ott gga aaa cat cgg gaa tta
Arg Arg g?g Gln Gin Glu Glu 236 Asn Leu Gly Lys gég Arg Glu Leu

cgg gaa gat toc atc aga too cat tit tea gta sct
Arg Glu Asp Ser [le Arg Ser His Phe Ser Val Ala
530 © B35 540

Q210> 2

211> 540

<212> PRY

<213> Homo sapiens

400> 2

Met Pro Ser Leu Leu Val Leu Thr Phe Ser Pro Cys Vai Leu Leu Gly

1 5 10 15

Trp Ala Leu Leu Ala Gly Gly Thr Gly Gly Gly Gly Val Gly Gly &ly
20 25 30

Gly Gly Gly Ala Gly lie Gly Gly @ly Arg Gin Glu Arg Glu Ala Ley

35 40 45
Pro Pro Gln Lys |le Glu Val Leu Val Leu Leu Pro Gin Asp Asp Ser
50 55 60

Tyr Leu Phe Ser Leu Thr Arg Val Arg Pro Ala Ile Glu Tyf Ala Leu

65 70 75 80

Arg Ser Val Glu Gly Asn Gly Thr Gly Arg Arg Leu Leu Pro Pro Gly

85 80 95

Thr Arg Phe Gin Val Ala Tyr Glu Asp Ser Asp Cys Gly Asﬁ Arg Ala
100 105 110

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 Alé 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

180 185 190

Arg His His His Trp Ser Arg Ala Ala Leu Val Tyr Ser Asp Asp Lys
195 200 205

Leu Glu Arg Asn Cys Tyr Phe Thr Leu Glu Gly Val His Glu Val Phe
210 215 220

®

1636

1584

1620



GIn Glu Glu Gly Leu His Thr Ser Ile Tyr Ser Phe Asp Glu Thr Lys
226 230 235 240
Asp Leu Asp Leu Giu Asp [le Val Arg Asn Ile Gin Ala Ser Glu Arg
245 250 265
Val Val !le Met Cys Ala Ser Ser Asp Thr lle Arg Ser |le Met Leu
260 265 270
Val Ala His Arg His Gly Met Thr Ser Gly Asp Tyr Ala Phe Phe Asn
275 _ 280 285
Ile Glu Leu Phe Asn Ser Ser Ser Tyr Gly Asp Gly Ser Trp Lys Arg
290 295 300
Gly Asp Lys His Asp Phe Glu Ala Lys Gin Ala Tyr Ser Ser Leu GIn
305 310 315 320
Thr Val Thr Leu Leu Arg Thr Val Lys Pro Glu Phe Glu Lys Phe Ser
325 330 336
Met Glu Val Lys Ser Ser Val Glu Lys Gin Gly Leu Asn et Glu Asp
340 . 348 350
Tyr Val Asn Met Phe Val Glu Gly Phe His Asp Ala Ite Leu Leu Tyr
355 360 365 _
Val .Let Ala Leu His Glu Val Leu Arg Ala Giy Tyr Ser Lys Lys Asp
370 375 380
Gly Gly Lys lle lle Gin Gin Thr Trp Asn Arg Thr Phe Glu Gly ile
385 390 306 400
Ala Gly Gin Val Ser Ils Asp Ala Asn Gly Asp Arg Tyr Gly Asp Phe
408 410 415
Ser Val lle Ala Met Thr Asp Val Giu Ala Gly Thr GIn Glu Val lie
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 lle Asp Glu Asn Arg lle
450 455 460
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 !le Val Val Gly Ala Leu Leu Gly Ala Gly Leu
485 490 495

Leu Met Ala Phe Tyr Phe Phe Arg Lys Lys Tyr Arg lle Thr lle Glu
500 506 510
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Arg Arg Thr GIn Gin Glu Glu Ser Asn Leu Gly Lys His Arg Glu Leu
515 520 525
Arg Glu Asp Ser lle Arg Ser His Phe Ser Val Ala
530 535 540

210> 3

Q21> 23

<212> DNA

213> Artificial

<220>
<223> Primer

<400> 3
ttagoatocac aggagttisg aac

Q10> 4

211> 23

<212> DNA

213> Artificial

<220>
<223> Primer

<400> 4
tcagoctote gaactggaga goc

Q210> 5

<211> 306

<212> DNA

Q213> Artificial

<220>
<223> PCR Product

<400> 5
ttageatcac aggastttgg aacageaago ttgoagictc cacccacage cagagaagag

aagtcagoca ctgagotttc ggotaagetc ctgegtotte atgatotget gtecttagag
aatgacgtatl tigagaccaa gaaaaagaga agottctctg.gctttgggtc teccottgac
agactctoag ctggetotst agagoataga gggaaacaaa ggaaagecagt agatoattca
anaaagoget ttggtattoo catggatogg attggtagaa accggototo cagticoaga
ggotga

210> 6

211> 87

<212> DNA

<213> Mus musculus

220>

221> misc_feature

222> (1)..(8N ) i ‘
{723> DNA sequence encoding for signal peptide of miusclin

400> 6
atgotggact ggagattgge aagtacacac ttoatoctes ctatgattst gatgotgtes

ggctcaggaa aggcattote tgtggac

210> 7
211> 303
<212> DNA

®

23

23

60
120.
180
240
300
306

60
87



. <213> Mus musculus

<220>

221> misc_feature

222> (1).. (303)

<223> DNA sequshce encoding for mature mMusclin

<400> 7
ttagoatoac aggagtitge aacagcaago ttgocagtelc cacccacage cagagaagag

aagtcageoca otgagetitic ggcfaagctc ctegogteotty atmatotgst gtootiagag
aatgacgtat ttgagaccaa gasasagaga agettototg gotitggstc toccottgac
agactotoag ctgggtotst agageataga gggasacaaa ggasagoagt agatcattca
aaaaageget tiggtattoc catggatogy atiggtagaa accggetotc cagttocaga
gge

<210> 8

<211> 368

<212> DNA

213> Artificial

220>
<293> Recombinant DNA encoding for His-tagged mMusclin

<400> 8

atgggoagea gecatcatca tcatcateac agcagegges tggtgoogta cggctgccat.

atgttagoat cacaggagtt tggaacagca agettgcagt ctocacccac agroagagaa
gagaagfcag coactgagot tteggetaag ctootgogte tteatgatct getatoctta
gagaatgace tatitgagac caagaasaag agaagotict otgectiteg gtotoccott
gacagactot cagetgpgtc tgtagageat agagggaaao aaaggdaage agtagatcat
tcaaaaaage getttegtat toccatggat cgeattggta gaaacogéot ctecagttce
agaggotga -

210> 9

Q211> 40

<212> DNA

213 Artificial

<2200,
<223>" Primer

400> 9
getattgagg glogottage atcacaggag ttteggaacag

210> 10

Q> 42

{212> DNA

Q13 Artificial

<220>
<223> Primer

400> 10
agaggagagt tagagcctoa goototggaa ctggagagece gg

Qi 1

211> 40

<212> DNA

<213> Artificial

(6)

60
120
180
240
300
303

60
120
180
240
300
360
369

40

42



220>
<223> Primer

400> 11
ggtattgagg gtegeagott ctotggottt eggtoteocs

)]

40
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