0 4 'AUG 2004 | 5 SPECI FI CATI ON SCREENI NG METHOD FI ELD OF THE | NVENTI ON The
present invention relates to a novel receptor protein TGR-1 derived from
human testis and rat uterus, a DNA encoding TGR-1, and a screeni ng net hod
for a 10 prophylactic and/or therapeutic agent for hypertension ﬂq %UG 2004
stress-rel ated di seases, or an agent for ﬁontrolling appetite, which is
characterized by using TGR-1 and Neuronedin U (Mnamno, N et al.,

Bi ochem Bi ophys. Res. Conmmmun. 130, 1078-1085, 1985), or derivatives or
15 salts thereof. BACKGROUND ART A variety of hornones and
neurotransmtters 20 regul ate the biol ogical functions through specific
receptor proteins |ocated in a cells§ﬁﬁih¥§ﬁ;1qﬁbny of these receptor
proteins are coupled with guanine nucleotide-binding proteins (hereinafter

sonetines referred to as G protei ey he intracellular 25 signal
transduction via activation of phéeéﬁﬁggﬁgiﬁg§ﬁoéhese receptor proteins

possess the comon structure, seven transnenbrane domai ns and are

t hus collgctively referred toféégg)B@ggﬁgniﬁggﬁk?gNreceptors or

seven-transSnmenbrane receptors n 1 nportant regul ation of
bi ol ogi cal functions, such as honeostasis, reproduction, individual

devel opnent, netabpld SiRe SEOM T ELOHALIONS N AI8TY WSve BYSE &M tor

respiratory system. d%%?stlve system and 35 netabolic system and sensory

systemis condU@ted Ralc 38F &7 ethrioingh HiPamtt&stcts A bheidte i 8 HESe
hornones or newWN rHDE e MErRd, G of &idr<aliplethadtRPtfyr Hroteins. In
this context, it is _kngwn that,there are various receptqr. prateins for
hor nones gﬁd P LRI A S A r%ff?ﬂeﬁﬁﬁ§ﬁaiﬁn%ﬂq3ﬁ1éﬁ%tn%ﬂ%%%%ﬂﬁlon
or stress-related diseases, or an agent for controlling
appetite, which is characterized by using TGR-1 and
Neuromedin U (Minamino, N. et al., Biochem. Bilophys.
Res. Commmun. 130, 1078-1085, 1985), or derivatives or

15 salts thereof.
BACKGROUND ART

A variety of hormones and neurctransmitters
20 regulate the biological functions through specific
receptor proteins located in a cell membrane. Many of
these receptor proteins are coupled with guanine
nucleotide-binding proteins (hereinafter sometimes
referred to as G proteins) and evoke the intracellular
25 signal transduction via activation of the G proteins.
These receptor proteins possess the common structure,
i.e. seven transmembrane domains and are thus
collectively referred to as G protein-coupled receptors
or seven-transmembrane receptors (7TMR).
30
An important regulation of biological functions,
such as homeostasis, reproduction, individual
development, metabolism, growth, regulations of nervous
system, respiratory system, digestive system and

35 metabelic system, and sensory system is conducted




functions and these proteins play an inportant role for regulating the
functions. However, it is not nuch clear as to whether unknown active
substances (e.g. hornmones, neurotransmitters, etc.) and receptorg) héggoﬁﬁ
still 10 exist. In recent years, using the fact that G protein- cougl L
receptor proteins represent simlarities in their partial amno acid
sequences, the search for DNA 15 encodi n@ a novel receptor protein is
conducted by Polynmerase Chain Reaction (hereinafter abbreviated as PCR)

nmet hod. Therefore, many orphan G protein-coupled receptor proteins whose

| igand are not known, are cloned (Libert, F., et al. Science, 244, 569-572,
1989, 20 Wl acihrosgh aretimdleradiiiochdatwiicppiheseRéormCoesumr, 209,

609-613, 1995 A et _al, 1.CS, 1 -1009- w1994,
Mar chese, A., R %g%%%gjm%er%g%&i ﬁ%g%g)% .Coég\}gld %%f):r t%é)lr:r% coupl ed
receptor prot@nededms . alsothbandobyextinddm daakyevs bhagehbare BKA or cDNA

25 sequences(NAMIRs Neceft @ pro¥AnResed! aohesland’- 25, 1994). General
nmet hods for determning a Ilgané to an orphan G protein-coupled receptor

protein ar® omepratyamsaditdershdor §asd Hedoedilnn afi Pyodratit@lpri mary
structure of GuRlRtiRind GRNP!BEske ekl nkl @liayN an3@mbevweual, rdlRCEmmNY G
prot ei n-coupl ed recept ord:lprot eins, represent [ ow, honol og# W th tcﬁle known
receptors, it FESUIGHNT M fyngtdarer HOMEgaRd o v S PEM MREsi S Erity

of the pri mar wssttouciheth einheknoiie acedept gubprtanees i(&.ga hwhtwpesr,ecept or

for the known |.i gand. .t ther 3 d Lp r i,R- coupl ed
receptor prot élieﬁ%o%r “%“Aﬁg%i%m%é?é?f gﬁ@d’rg}%% éﬁgtsi gﬁgﬁgfags%tsﬁlgo, it is
esti nmat edl® haexiisitere are nmany unknown |igands still remained.

Neverthel ess, only a few ligands for G protein-coupled receptor proteins
are actually identified. 5 On the other hand, Neuronedin U is a peptide,
whi ch was i sol at edTarfP GRS MEEF Str SRPG dilfe f85th &Pt G BEOMHYY setting a

rat uterus snmeoiuplEds detepteit paotie@Asatiepricbgnassaniladexiebwanki nds of
their partial amino acid sequences, the search for DNA

15 encoding a novel receptor protein is conducted by
Polymerase Chain Reaction (hereinafter abbreviated as
PCR) method. Therefore, many orphan G protein—coupled
receptor proteins whose ligand are not known, are
cloned {(Libert, F., et al. Science, 244, 569-572, 1989,

20 Welch, S.K., et al., Biochem. Biophys. Res. Commun.,
209, 609-613, 1995, Marchese, A., et al., Genomics, 23,
609-618, 1994, Marchese, A., Genomics, 29, 335-344,
1995) . Novel G protein-coupled receptor proteins are
also found by random analysis of genomic DNA or cDNA

25 sequences (Nomura, N., et al., DNA Research vol. 1, 27-
25,1994) . General methods for determining a ligand to
an orphan G protein-coupled receptor protein are only
to predict the ligand from similarity of the primary
structure of G protein~coupled receptor protein.

30 However, since many G protein-coupled receptor proteins
represent low homology with the known receptors, it is
difficult to predict a ligand only from the similarity
of the primary structure unless the receptor protein is

a subtype receptor for the known ligand. On the other

35 hand, many orphan G protein-coupled receptor proteins




10 Neuronedin U, Neuronedin U-8 having 8 am no acid residues and

Neur onmedin U--25 having 25 amno acid residues are first reported
(Mnamino, N et al., Biochem Biophys. Res. Commun. 130, 1078-1085,
1985). Since the sequence of Neuronedin U-8 is identical to G 1& tﬁbﬁinﬂl
sequence of Neuronedin U-25 and the upstream region contains a és a
acid pair often seen in the cleavage sit'e for processing, both Neuronedin
U are expected to be derived froma common precursor. Also, other
physi ol ogi cal functions besides the snpboth nuscle 20 contraction activity

are widely known. _Suc unctions repqrtedly incl,yde, for_ .ex i,ncrease
in bl ood ~pred&r &9 rglni’ﬁ‘l P& Ce Pl (1.1")5,1S’det‘?’lf’e!asl il lﬁsézd‘&atatrrg)eda%haotf

i ntestine (Surther® agte aany Winkeio®ei 1idhndE58%i139Gemali®®d)., adj ust nent of
ion transportation. in,intestine 25 (Brqwn R, _an ito,. F. L. :

J. Phar macol . %@gértfgé?f§2,°f3§8f 5%3 ﬁﬁ@?gggefP% %C%%oggﬁigﬁ%ggﬁgggt

i ncrease in caeciepdsire powd edintse s ey poderdily idémitdifstedat i on of Neuronedin U

(Mal endowi ¢z, L.K et al., In Vivo, 7, 419-422, 1993).- 30 SUMVARY OF THE

I NVENTI ON Until now, only FM 3 has been identified as a receptor for
Neur omedi n U (WO OWY 0@ @thaplapat, Neminamaddn ) d séedalt-id&el op a new

drug by findigg;@n0wAsAYGoAAR4E A4 an@C BREQT ikl e pERdiimeUsplifen than FM 3,
clarifing the phy5|oLo%;caI rol e of Neuronedin U and screening a
conpound t hat CREEEv atdsNoSStiRg fs Iots VASENSn ST Re MSELENt i nvent or s
have found, wicbhtextcenshnyeactimiest agatinonndaxnewrwspkands pEot ei n- coupl ed

receptor rotein TGR-1, .and al so found un ect edl hat romedi n U has
t he cell %@in@F&fPW§§&8t|Vi$$“f8mFHé“ ﬁeé-%égiébé§s¥ﬁ%ﬁ%Hécggrls in a
speci fi c manneesiBasedabd deurkeedini Adi2agdavihg Bhesaino a¢dt or s

conti nued exgggghﬁgﬁsgggl?gr%%eggP%FPgH§hMghgmghgse@p ieRvgntion. Thus, the

present invention relates oW ngs: 15 &i% A method ‘for screening
a conpound or Bioghem. Biophys. Res. Commun’. 130, 1078-1085, 1983).

Since the sequence of Neuromedin U-8 is identical to C-

15 terminal sequence of Neurcomedin U-25 and the upstream
region contains a basic amino acid pair often seen in
the cleavage site for processing, both Neuromedin U are
expected to be derived from a common precursor. Also,
other physiological functions besides the smooth muscle

20 contraction activity are widely known. Such functions
reportedly include, for example, increase in blood
pressure (Minamino. N. et al.), decrease in bloodstream
of intestine (Sumi, S. et al., Life Sci. 41, 1585-1590,
1987), adjustment of ion transportation in intestine

25 (Brown, D.R. and Quito, F.L., Eur. J.Pharmacol. 155,
159-162, 1998) and increase in ACTH and subsequent
increase in corticosterone after hypodermic
administration of Neuromedin U (Malendowicz, L.K. et
al., In Vivo, 7, 419-422, 1993).

30

SUMMARY OF THE INVENTION

Until now, only FM-3 has been identified as a

receptor for Neuromedin U (WO 00/02918). However,

35 there is a need to develop a new drug by finding a




thereof that alters the binding property of Neuronmedin U or a salt thereof
wth a protein or a salt thereof conprising the sane or substantially the
same ami no acid sequence as the sequence shown by SEQ ID NGO | or 20 NO: 21,
whi ch is characterized by using Neuronedin U, a derivative theprgemzﬁ
salt thereof and a protein or a salt thereof conprising the sa 04
substantially the sanme anm no acid sequerte as the sequence shown by SEQ
ID NO1 or NO:21. 25 (2) A kit for screening a conmpound or a salt thereof
that alters the binding property of Neuronedin U or a salt thereof with a
protein or a salt thereof - conprising the sane or substantially the sanme
am no 30 aci d megydanoe fasr thenseguinc e shthar haSEEM-0 NG1hrdrfil: 21,
which is charagterized by conprisi,n onedi n,. U a derivative thereof or
a salt ther eo%%aené) hé’ Splrot(?tc> lncné'olorrsoa:L egéﬂl}ltelll{ uel}oén(%dlcnor[rlﬁr i%] n§’ e Sdie %or
substanti al | y campowaheheati reetdoiatesequenad: idst tshd tseqedrioa .shown by 35
SEQID NGO 1 or NO21. 5 0 4 AUG 2004 (3) A compound or a salt thereof that
alters the binding property of Neuronmedin U or a salt thereof with a
protein orda salt TheerrtdsenhpiieeHp ishdamefoind gt antiensivye he sane

am no aci d sequeRG:a idm dite, SLHEBNGE PHROME B oM@ - NG1le 0 QAL Whi ch
is obtainable using the screenj % nmet hod descri bed i n}(((lg%9 or the
I

screeni ng kit Fde 'gbé['(?ﬁ“r? (BP9 B sE4)f oRNGh AnegRsstedd ffosi ti on

conpri sing t heleud@ife@ind Wassy ited den 1( Itimid)a tAnghaicaeddtd éal wenposi tion
described in s Wichis at apeuytic _and prophyl actic agent fo
obesity, hype&i‘%ﬁ@ §r¥p5ressstlrn§s§éh§élcg'?§3 di'sEaséS l%éc( 55‘3"1&‘&‘3’:(:'&9é |eﬁlgrg nmet hod
descri bedl®n 1) these fdnddenisng thiet pdesenitbdd viemto2), ophéieuleur onedi n U
is a peptide CQUA;YNG R 3R QocdiRItian! ikald te?% MR veAHiY aci d
sequence as tﬁe seqt}ence shown by SE(% F‘%ﬁ NO: 11. )265 7)1']L A pygt gln or a salt
t hereof conprising the

Thus, the present invention relates to the

followings:

15 (1) A method for screening a compound or a salt
thereof that alters the binding prcperty of Neuromedin
U or a salt thereof with a protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequence shown by SEQ ID NO:1 or

20 NO:21, which is characterized by using Neuromedin U, a
derivative thereof or a salt thereof and a protein or a
salt thereof comprising the same or substantially the
same amino acid sequence as the sequence shown by SEQ
ID NO:1 or NO:21.

25

(2) A kit for screening a compound or a salt

thereof that alters the binding property of Neuromedin
U or a salt thereof with a protein or a salt thereof
comprising the same or substantially the same amino

30 acid sequence as the sequence shown by SEQ ID NO:1 or
NO:21, which 1is characterized by comprising Neuromedin
U, a derivative thereof or a salt therecf and a protein

or a salt thereof comprising the same or substantially

the same amino acid sequence as the sequence shown by
35 SEQ ID NO:1 or NO:21.




sanme or substantially the sanme am no acid sequence as the sequence shown
by SEQID NO |l or NO21. (8) A DNA containing the DNA encoding the protein
described in (7). 25 (9) A DNA described in (8) having the base sequence
shown by SEQ ID NGO 2 or No:22. (10) A reconbi nant vector containing the DNA
described in (8). (11) A transformant transformed with the 30 rﬂcgrﬁﬂ&a?ﬂﬂl,
vector described in (10). (12) A nethod for producing the protein or salt

t hereof described in (7), characterized by cultivating the transformnt
described in (11) and nmaking the transformant produce the protein
described in (7). 35 (13) An antibody to the protein or salt thereof _
described in M. 0 4 AUG 200+ 6 In the present invention, Neuronedin U

specifically includes Ahecrapourdnent i onedt Nelweoaefli nhik altarsathet hereof,
and al so: (14),_ Nepronedin U incl S. protei ns(pol ypepty d c i.sing
the am no aci &H&ﬁd&éﬁr%%% b?/ygﬁ??ﬁp%‘%&%,% ?\Tl()%gﬂé %EQ?\%%P%%

NO 10, NO 12, N@r3eiNOd? orsaNO tlererf deomimpalsies dre ssdns eoher eof . For
Neur onedi n-.U q e nre iayent | j . 1S.; t t he

car boxyl gr5 oupJuok%J}t%ng{léﬁtelg rrilmnéafll ggdéér)rir!an%iﬁaoci%C#%Osa%‘g%ﬁ%%Tq% of the
present inventsequesperishae |y BRI RSO thepileth othiCkaly t her eof

conpri si ng th%ﬂéﬁ?&ﬁé”ué%@% | ot et 1Ry SRR G A A KE S eeoe as
t he sequence shown by SEQ ID NQO 1 or NO 21, a,ndrT@ so: (15) TGR-1 includes
the protein orP% Wi (STIREEAI dohbrIeI Tt Reth Yank)

or substantially the sane
am no acid sequence as the sequence shown by SEQ ID NG 17; 20 (16) TGR-1

by SEQ 1 DIRG 1, NP1 PP REFSEShnaF el e ot S Ha: P DB T 3T
to 10 am no aciswpcursl di#stedhedhiere(d 1 to 30 anino
(5) A pharmaceutical composition described in (4},
which is a therapeutic and prophylactic agent for
obesity, hypertension or stress-related diseases.
15 (6) A screening method described in (1) or a
screening kit described in (2), where Neuromedin U is a
peptide comprising the same or substantially the same
amino acid sequence as the sequence shown by SEQ ID

NO:11.

20 (7) A protein or a salt thereof comprising the
same or substantially the same amino acid sequence as
the sequence shown by SEQ ID NO:1 or NO:21.

(8) A DNA containing the DNA encoding the protein
described in (7).

25 (9) A DNA described in (8) having the base
sequence shown by SEQ ID NO:2 or No:22.

{10) A recombinant vector containing the DNA
described in (8).

(11} A transformant transformed with the

30 recombinant vector described in (10).

(12) A method for producing the protein or salt
thereof described in (7), characterized by cultivating
the transformant described in (11) and making the
transformant produce the protein described in (7).

35 (13) An antibody to the protein or salt thereof

described in (7).




acids, preferably 1 to 10 am no acids are added 25 (iserted), wehrein 1 to
30 am no acids, preferably | to 10 am no acids are substituted with other
am no acids. Modre specifically, TGR-1 includes proteins conprising the

part from 4(Met) through 415(Thr) 30 positions of the am no acid Behmg:UZﬂM
shown by SEQID NGO 1 or NO 17. BRI EF DESCRI PTION OF THE DRAWNGS 0 4 A
2004 7 Fig.1 shows the result of detectioh of TGR-I receptor-specific
cell-stimulating activity using the site sensor, perforned in Exanple 2.

In the site sensor assay, pig Neuronmedin U-8 at the concentrations 5
indicated in FIG 1 was reacted to TGR-1-expressing CHO cells () and nock
CHO cel ls (0) for Imntieitpsesent 2i neerbias, Nderomedimd of acidification

rate during t eaCt W35 j. 2 sh IS of
human TGR-1 o%ﬁjaelanl:%%dll%@aarrp]lmedglé g%de Eagjtdz‘ll%ﬂ-%i o%\t/}%&nrel%ul n (’jHalr?lpﬁfe1 3in
terns of am n®ad &3ldyudReeoBESRAMEIEAGF THE | NVENTI ON 15 The detail s of

met hod for produci pog)l Gdr&hedtin @linéﬂﬂ@@fpﬁé\?&ﬁiéqa;éffpei}{%é' yeferred
f or a'salt t%

to as TGR-1) and Neuronedin U, a derjivative thereo er eof
(her ei naf ter SRS e tsy A s aghdt GReaRcRD vy EYdSES iR diOs .
follows. TGR koamd Newronadi-s Unef: o heicprnesemnio :irvemio s, may: e any

pr ot ei ns(( pol )ept i des). derived from an tissues (e.g. hypophysis,
pancr eas, braﬁ??q%'dr?eﬂ/,def?’ﬁt\}éfﬁs $nEF 5§ Tgal bl adder,  bone

marrow, adrenal gland, skin, muscle, lung, gastrointestinal tract, blood

|, h t, et I f J s (e.g, h ,
ol e, el sananl y emag Gl e g, b

gui nea pi Iq rat, nouse, SW ne, eep, hi clken) , 30
anphi bi anl? e. prefeggedaidaty dhe rearbrxydy Iroupnpt phet Errermiaial) pept i des)
havi ng the sagmi@lb axubstiantamdldatelghe sane ami no aci d sequence as that
shown by SEQ ID NO 1 or NO 21, and Neuronedin U may be
| TGR—-1 of the present invention specifically
includes the protein or a salt thereof comprising the
15 same or substantially the same amino acid sequence as
the sequence shown by SEQ ID NO:1 or N0O:21, and also:
(15) TGR-1 includes the protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequence shown by SEQ ID NO:17;
20 {16) TGR-1 includes proteins or salts thereof
comprising the amino acid sequence shown by SEQ ID NO:1,
NO:17 oxr NO:21 wherein 1 to 30 amino acids, preferably
1 to 10 amino acids are deleted, wherein 1 to 30 amino
acids, preferably 1 to 10 amino acids are added
25 {iserted), wehrein 1 to 30 amino acids, preferably 1 to
10 amino acids are substituted with other amino acids.

More specifically, TGR-1 includes proteins
comprising the part from 4 {(Met) through 415 (Thr)
30 positions of the amino acid sequence shown by SEQ ID
NO:1 or NO:17.

BRIEF DESCRIPTION GF THE DRAWINGS




any proteins having the sane or substantially the sanme 35 amno acid -
sequence as that shown by SEQ ID NO 1I. 8 04AUR0 TGR--1 includes a protein
having the substantially sanme activity as that of the protein having the
amno acid sequence shown by SEQID NO'I or NO 21, as well as Eﬂﬂ,hgﬂ% %@4
protei n contai ni ng the am no acid sequencg shown by SEQ ID NO 1 or

Herein, the term "substantially same" neans the substantial equi aval ence
in the binding activity of a 10 ligand (Neuronmedin U) and a receptor
(TGR--1), a physiological property or the |ike. The substitution,

del etion, addition_and |gﬁ§%§|ﬁge8{:‘y§% o] gccl1 @ec%l% DLypept| de of ten do

not give a detect abt - th ogl car enm ca propert| es of
the 15 pol ypeptéskeptd - spedi ias ege 1 hes pimot led tni (g mﬂ‘gn)\peptilct@)ng te i s

nodi fied by the substitutio o} td on or;ipgertien (so called a
vari ant of Nesffl"%rreaenscif TF%RF%% étjf;h }? E@ E:s consi dere lto be
substanti al | y sdvesanmssay lmlqwl‘iﬁ‘etqumrtﬁhas afotthE) qAsHieNi ¥t ioMHe ani no

acid in said apo. A4 %‘?chl%‘sbﬁeaé&&ﬁtﬂ& Wil pidlp thptraptand |y the
same am no aC| se eéte from for exarrpl e qt her am no aci ds he 25
group that thecakihol ®ei @nderdds GHY. crddspdfdt f?ﬁyar‘ﬁb‘P\‘éB?%)a’é% o acid

includes al ani fig;on®dICi MBe niaSﬁkr@ldCIdfeac\iahlfﬂeatﬁ!bm iraee pheaykaltari ne,
tryptophan, nethionine, etc. Pol (neutral) am no acid includes glycine,
serine, threoni$RciRR dde p]tqﬁ/‘?%‘gl ne, 30 asparagi ne, glutam ne, etc.
Positively char ged (baS| c) amno aci d i ncl udes arginine, |ysine,

hi sti di ne, .etc. Y glﬁq i | fides partic
acid, gl uflgm c aci d ﬂ%w%hgﬁ%é é@% ere o}?ge{n%?hg%%ﬂfpr ot el lnrééémay vary
in quantitativien Emmlr% bt aee . Bkl mptacined thn |EamPley hottecul ar

wei ght, etc. 5. Mye spesiiis fxaimi&sudicd he substantially same anino acid
sequence as the sequence shown by SEQ I D

BEST MODE OF THE INVENTION
15
The details of method for producing TGR-1 or a
salt thereof (hereinafter simply referred to as TGR-1}
and Neuromedin U, a derivative thereof or a salt
thereof (hereinafter simply referred to as Neuromedin

20 U) are described as follows.

TGR-1 and Neuromedin U of the present invention
may be any proteins{(poly)peptides) derived from any
tissues (e.g. hypophysis, pancreas, brain, kidney,

25 liver, gonad, thyroid, gallbladder, bone marrow,
adrenal gland, skin, muscle, lung, gastrointestinal
tract, blood vessel, heart, etc.) or any cells from
warm-blooded animals (e.g. human, guinea pig, rat,
mouse, swine, sheep, bovine, monkey, dog, chicken),

30 amphibian {(e.g. frog) and fish. TGR-1 may be any
proteins ((poly)peptides} having the same or
substantially the same aminoc acid sequence as that
shown by SEQ ID NO:1 or NO:21, and Neuromedin U may be

any proteins having the same or substantially the same

35 amino acid sequence as that shown by SEQ ID NO:11.




NGO 1 or NGO 21 include an am no acid sequence with at |east about 90% nore
preferably at |east about 95% even nore preferably at |east about 98%
honol ogy with 10 the sequence shown by SEQ ID NO.1 or NGO 21. In particular,
exanpl es of the substantially same amno acid sequence as the sequence
shown by SEQID NOI include an am no acid sequence which corrprlﬁis tU%e ﬁ&
am no acid sequence of Leu-Phe-Val, Trp-$er-QGu, Val- Phe-Phe, AUG 2
Ser-Met--H s as a partial sequence, and has preferably at | east about 90%
nore preferably at | east about 95% even nore preferably at |east about
98% honol ogy with the sequence shown by SEQ ID NO 1. 20 Preferred exanpl es
of a protein conprising the substanti al I y sanme anmino acid sequence as the

sequence shown b G%(Eq l. %mcfgesequggce i ?Lu,q%gga tH{eOtsGEJHE s the

substantial ly sarre am 'ho aci sequence SEQ I D
NO 1 or NO 21 samed adtd. vidwbsisarvhiadl lof $duee paotiedin ylaa'snlghéiﬂleofa“tlﬁ@ am no

acid Sequencgcz_%sta n%léQs'thl}lobib AeNPp2hio - X3P INGS 281, AsPhehel s

conprising th tially same_am no aci d sequencé as the sequence
shown by SEQ tbeN®rPbeisy @@etélerl@aeutﬁ@ RALER E6HAY SSaYeNFe SHOE Rici d
sequence of LewdPher Ye):1 bDepnBar1@ u, Val -Phe-Phe, or Ser-Met-Hs as a
partial sequence, or preferably has the substantially same am no acid
sequence as the 35 sequence shown by SEQ ID NO 1, and the substantially 10
0 4 AUG 2004 sarre }Baactéiﬂtycras tHerat ‘\sfu}:tdterﬂnﬁaidwdauheé’em tfhwown by SEQ

IDNa. Exanpl tanﬁ}a eeﬁgggk% %||Xn$§“% %ﬁ%d&%byact§vﬁQ§]g$ﬁ the

| i gand bi ndi nj" ac < afsdici ng activit e term
"substanti@l | }lm@"(me@h@ éfualamﬁatal \receq@p\ralié‘ﬁéelﬂn hese

activities. 'T@%§sﬂ&ldg§c3ﬁe %E %@t&h%E %ﬂeaQEkE'tYTheSHGBs€§tEE$oh|gand
bi ndi ng activit he "si gna trans uci ngaactl vity, etc

quantitativel )?ieel(ﬁ}l -eﬁlddl(tFGP erdmirgeriB6nt ©f. GT"I“B fGGdtsl 8s 2
preferably abeuiypeptided odRen @S notDEdver af deaklyabheut-h@nget dn2 ti nes),

physiological and chemical properties of the

15 polypeptide. In such case, the protein ({poly)peptide}
that is modified by the substitution, deletion,
addition or insertion (so called a variant of
Neurcmedin U, TGR-1, or the like) is considered to be
substantially the same as the protein which is not

20 modidifed.

The amino acid in said aminc acid sequence can be
substituted with substantially the same amino acid
selected from, for example, other amino acids of the

25 group that the amino acid belongs to. Non-polar
(hydrophobic) amino acid includes alanine, leucine,
isoleucine, valine, proline, phenylalanine, tryptophan,
methionine, etc. Polar (neutral) amino acid includes
glycine, serine, threonin, cycteine, thyrosine,

30 asparagine, glutamine, etc. Positively charged (basic)
amino acid includes erginine, lysine, histidine, etc.

Negatively charged (acidic) amino acid includes

aspartic acid, glutamic acid, etc.




but quantitative factors, such as |levels of these activity, a nolecular

wei ght, etc. may vary. 15 These activities, such as the |igand binding
activity, the signal transducing activity can be neasured according to a
known met hod, for exanple, the screening nethod as descri bed belgwg %E%Eﬁﬂ4
addi tion, exanples of the substantially sqme am no acid sequenc é
sequence shown by SEQID NOI| or NGO 21 include (i) an am no acid sequence
in which one or nore (preferably 1 to 30, nore preferably 25 1 to 10, and
even nore preferably several (1 to 5)) amno acids are deleted fromthe

am no aci d Sequ?”c%eiﬁﬁaﬁé‘?”kﬁgsgyp E@e#ps'\'ga} QLG Algubhih @R 19| no
acid sequence in Irch one'or nore (preferably 1 to 30, ‘'nore preferably 1
to 10, and evefaabees psetlerapl§ Beperay ¢atBoity byyehnidworateadlare added
to the am no agidigequepce represented by SEQ ID NOI or NO 21; (iii) an
am no acid sequehce in which one or nore (preferably 1 to 30, nore
preferably 1 to 10, and even nore preferably several (1 to 5)) am no acids

are substitsut ed W 4hra85spbheEiantRamptedsoEnthbesapstanacailgeqapnce 11 0 4
AUG 2004 represented by SEQ 1D NO 1 or. NO:21; and (Jv n 100 acid
sequence conpr?BHHg %ﬁgdc% ?ﬁ%f?oﬁsogh?h%e%%%&%g %%ﬁ%?ﬁ@éﬁ%%ﬁsFDS In
addition, exanpbes of Whe2substbudée adh yasiane aaid neeqeencsegiemcatas t he
sequence shown, b E 1] i i i egeg i n which
one or nore (plr%%lse‘?sa%fé/lpi %\%30%18%;%9%%%%%%%%% QP?%& 851\&% @gefy’en nor e
preferably sevevenh ridre B fernabhy akti beask eabawt o8 etkeme kemy t HetAm no

aci d sequgpce £LOTESERLEE bynSER b S 1rp aqs: b €@ oppr i ses the ani no
aci d sequence of Leu-Phe-Val, Trp-Ser-du, Val-Phe-Phe, or Ser-Met-H s as

a partial sequence; (ii) an am no acid sequence in which one or nore
(preferably 1 to 30n pareiputherabkymphed 66 4Pe sndsesetiable pamberably

several (I to Q1) aMNg 88hdsnaleagiptd {8 lfaM AU sEguERCe
NO:1 include an amino acid sequence which comprises the
15 amino acid sequence of Leu-Phe-Val, Trp-Ser-Glu, Val-
Phe-Phe, or Ser-Met-His as a partial sequence, and has
preferably at least about 90%, more preferably at least
about 95%, even more preferably at least about 98%
homology with the sequence shown by SEQ ID NO:1.
20
Preferred examples of a protein comprising the
substantially same amino acid sequence as the sequence
shown by SEQ ID NO:1 or NO:21 include a protein which
has the substantially same amino acid sequence as the
25 sequence shown by SEQ ID NO:1 or NO:21, and the
substantially same activity as that of the amino acid
sequence shown by SEQ ID NO:1 or NO:21.

Examples of a protein comprising the substantially
30 same amino acid sequence as the sequence shown by SEQ
ID NO:1 include a proteins which comprises the amino
acid sequence of Leu-Phe-Val, Trp-Ser-Glu, Val-Phe-Phe,
or Ser-Met-His as a partial sequence, or preferably has

the substantially same amino acid sequence as the

35 sequence shown by SEQ ID NO:1, and the substantially




represented by SEQ ID NGO 1, and which conprises the am no acid sequence of
Leu- Phe-Val, Trp-Ser-Qu, Val- Phe-Phe, or Ser-Met-H s as a parti al
sequence; (iii) an 20 am no acid sequence in which one or nore (preferably
1 to 30, nore preferably 1 to 10, and even nore preferably Sevﬁﬁil &1 to
5)) amino acids are substituted with other amino acids in the all oA Glﬁﬂﬂ&
sequence represented by SEQ ID NO 1, andl@hich 25 conprises the amino acid
sequence of Leu-Phe-Val, Trp- Ser-Qdu, Val-Phe-Phe, or Ser-Met-H s as a
partial sequence; and (i V) an am no aci d sequence conprising any

conbi nati on of the above nodifications. 30 Furthernore, exanples of TGR-1

i nclude a proteme ac(_aripﬁ.itsri ”RG dahpdr tiforthier emidoh adist s efuesitist sHbwn)

posi tion fror‘rbg,h 'Eér %ﬂ}l of the am no acid sequence shown by SEQ ID
NO 1 or NO 17. 0412 On the other hand, exanples of Neuronedin U
of the present |nvention i ncl ude (poly)peptides having the substantially

sane activity as thamAfed R (R Wérﬁ%a‘l@\ﬁ RGN & Anividaci d sequence
shown by 5 SEQ ID NO 11, in addition to the (poly)peptide having the am no

acid sequeﬁmel§ﬁé\‘fbﬁeb§7‘hSEé’-9I9“ﬂObH‘dlEﬂaﬁﬁltéé’ R4 ttﬁ@ S$dE¥eantial |y sane
activity" ingkrddeduenbi @.&ltﬁ@’l&(f(tl ¢ty ofhéheetmcepupstanddalbg 10 |ike.
The term’ substanl;l al | S%Eﬂ% %ﬁgtﬂ- gual itative ecrl;“ aI ence, for
exampl e, in tf&%6i nff ﬁé |\5‘|“(33 HE &?éb’f"‘ FRCEnd Fike. Therefore,
guantitative hattgisissch @us, bindisgreefevieg thaelan acnniretyl,ar wei ght,
etc. may Varyﬁgéﬁ LQ LHE RY g%%ﬁhbiﬂﬁ%b' E@tt'igrlltgt henami %3?9' sequences

of TGR-| and uronedin U a own SOt N-term (am no
termnal )18 s prassdurAngh@clarityo &8¢-t REé GUABLAICAZRVEdHr BEXYVaLEnt nal )

in the right, (fBr aszaﬁabdencabwthoaoqor&tsembooraa}neaepbh:d@e@abayl aBowyst em
The protein or %pol y%BE%lI de havi ng thg nkg g equence shown by SEQ
IDNO 1 or Ner es - uBQAPT PTRAETEPLYr BERYE é up®( #CEARFSSr

carboxyl ate (but quantitative factors, such as levels of these

activity, a molecular weight, etc. may wvary.

15
These activities, such as the ligand binding
activity, the signal transducing activity can be
measured according to a known method, for example, the
screening method as described below.
20

In addition, examples of the substantially same

amino acid sequence as the sequence shown by SEQ ID
NO:1 or NO:21 include (i) an amino acid sequence in
which one or more (preferably 1 to 30, more preferably

25 1 to 10, and even more preferably several {1 to 5))
amino acids are deleted from the amino acid sequence
represented by SEQ ID NO:1 or N0O:21; (iil) an amino acid
sequence in which one or more (preferably 1 to 30, more
preferably 1 to 10, and even more preferably several (1l

30 to 5)) amino acids are added to the amino acid sequence
represented by SEQ ID NO:1 or NO:21; (iii) an amino
acid sequence in which one or more (preferably 1 to 30,
more preferably 1 to 10, and even more preferably

several (1 to 5)) amino acids are substituted with

35 other amino acids in the amino acid segquence




25 COO) at the Ctermnal, but may have an am de (-CONH2) or ester

(-COOX) at the C-termnal. Rin said ester includes, for exanple, C-g

al kyl  groups such as nmethyl, ethyl, n-propyl, isopropyl and 30 n-butyl;
C3_8 cycl oal kyl groups such as cycl opentyl and cycl ohexyl; C6-12 q‘y
groups such as phenyl and a- naphthyl; C4i14 aral kyl groups such gs AUG 2004
phenyl -Cl1_2 al kyl, such as benzyl, phenethyl and benzhydryl, and a-

napht hyl - C1_2 aIkyI such as a-napht hyl nethyl; and 13 0 4 AUG 290;
pivaloyloxynethyl groups generally used as an ester suitable for oral

adm ni stration eﬂ-?é #gg Igﬁgaggbeng; g?le}éogﬁegér?p of & he; Py ese

invention is thé onhe havin the C term naﬁﬁ Exarrpl es
of salts of TGReidosedkerotedbnrliaind any ¢orebination ¢hvErR iPPTRC] ude
salts with 10 physiplogisaé!y acceptable bases (e.g., alkali netals) .or
acids (e.g., inorganic acids, organic acids). Specially, phy5|olog|cally
acceptabl e acid addition sal ts are preferred. Such salts include, for

example, salts W th h8QigaBh¢ aghflplés. 8f, thydgmbt@mtcamydsaaé
phosphorlc aci d, . hydrobrom ¢ aC|d sullflurlc aci d% s}t ql?tm lktélorganic
acids (e.g., a”BHRC 3etd STRPRRCe a%i Hne pP B o bl o cid,
mal ei ¢ acid, 1socriimclwaded{i) aamaamtnacamdméqummlm wiel ¢t @z dhr

oxal i ¢ acid, benzowck?fag@e%hgngfu%o%grg%pefgpak?ﬂpzlen@osqbg oni,gq aci d) .

The TGR-1 or NEUTD he” present™ 1 nvention can be produced by
a known net hode¥emenomes hpre £ elealek ¥ beeve e FEBS tetller 2mZog (Aol aps3- 258,

or WO 25 9¢/ 18§2 tér@afréﬁ tl'lé &rﬁ‘fn@ea@{@dé’érﬁper{we %eﬁ%&&?&tdﬁ ISEQ

purification techni fromthe human or warm bl ooded ani mal

ti ssues, or cahPp¥o: r @F&fée‘ﬂ"a%o‘l’%l’f‘ﬂﬁlﬁ%s AR SAtheTTRIH
descri bed bel omeuﬁém@waalj VBf;y—séi- ~Gha, b&mmbpﬁmmnnumngsa

transformant containin DINA encoding, the brote P cri bed
bel ow. When tH2° p? dtet l| S pr%"(lje%%% Y ssuelsnooré&c¥ Se&o&deq'%e fr

which one or more (preferably 1 to 30, more preferably

15 1 to 10, and even more preferably several (1 to 5))
amino acids are added to the amino acld sequence
fepresented by SEQ ID NO:1, and which comprises the
amino acid sequence of Leu-Phe-Val, Trp-Ser-Glu, Val-
Phe-Phe, or Ser-Met—-His as a partial sequence; (iii) an

20 amino acid sequence in which one or more (preferably 1
to 30, more preferably 1 to 10, and even more
preferably several (1 to 5)) amino acids are
substituted with other amino acids in the amino acid
sequence represented by SEQ ID NC:1, and which

25 comprises the amino acid sequence of Leu-Phe-Val, Trp-
Ser-Glu, Val-Phe-Phe, or Ser-Met-His as a partial
sequence; and {(iv) an amino acid sequence comprising

any combination of the above modifications.

30 Furthermore, examples of TGR-1 include a protein

comprising a porticn from 4th(Met) to 415th(Thr)

position from the N-terminal of the amino acid sequence
shown by SEQ ID NO:1 or NO:17.




of human, warm bl ooded ani mal, anphi bian or fish, the 35 tissues or cells
are honogeni zed, then extracted with 0 4 AUG 2004 14 an acid, an organic
solvent or the like, and then the protein is isolated and purlfled from
the extract by a conbination of chromatography techniques suchflab Al t2000
out, dialysis, gel filtration, reverse-phase 5 chromatography,

i on- exchange chr omat ogr aphy, afflnlty cht omat ogr aphy, etc. TGR-1 or
Neuronmedin U used in the present invention can be produced according to a
known net hod 10 for peptide synthesis or by cleaving a protein
((poly)peptide) containing TGR-1 or Neuronmedin Uwith a suitable

pepti dase. For ex@mpltde vltbepr diaeidn ex@peilgspeft Neajronedinedi o fmdthieod may

be the solid- ?ésehhqugeﬂbﬁéﬁ iﬁe&na%'%ggﬁgbﬁggtIaag hivihBecfes red 15

protein ((pol eptid can tai ned nsati on parti al
pepti des or afi étaétééléBnﬁé@?ngCTeﬂl$YoﬁS KeakofEditReU with the remmi ni ng

parts, followedsby) p@b't"ﬂi@ahhgﬂngf tReOhREhbNEcIA0YBEuehteaBtowh! 9?1 the
product 20 The known mnet hods far condensatjon and elim nation

protecting gr%ﬁ%sIEaﬂobélfobﬂdaﬁﬁlélﬁn FﬁetF8INBR}ﬁbPePE}d?ohﬁg}“?l) M
Bodanszky andtie AmifBdetid, sPgpehde SyBiWwhebiySSEQ2TDI RbelLsci ence Publi sher,
New York (1966); (2) Schroeder and Luebke, The Peptide, Academ c Press,
New York (1965); (3) Nobuo lzumya et al., Basis and Experinents in

Pepti de Synthesisﬁxwmpmeenoeo“thEtaub@tgﬁﬁﬁa139 é4neHactakii t¥dj i na and
Shunpei Sakak' h nt, al u ro n emstry
IV, 205, (19 iia%ﬁdkﬁg Eggrua |E¢aﬁpﬁg§ é§p5§€|£%§e&tﬁgpe%§%n%§? of

medi ci ned0 a békend B itarm o‘-fu}llﬂta%mlbé Wﬁhé’?ﬁ%ﬂs Y% Hi r okawashot en.

0 4 AUG lelNhéélltatlve equivalence, for example, in the binding
activity of the receptor, and the like. Therefore,
quantitative factors such as a binding activity level,
a molecular weight, etc. may vary.

15

In the present specification, the amino acid
sequences of TGR-1 and Neuromedin U are shown so that
the N-terminal (aminc terminal} is placed in the left

20 and the C-terminal (carboxyl terminal) in the right, in
accordance with a conventional peptide notation system.
The protein or (poly)peptide having the amino acid
sequence shown by SEQ ID NO: 1 or NO:21, or NO:1l
usually has a carboxyl group (-COOH) or carboxylate (-

25 COO7) at the C-terminal, but may have an amide (—-CONHj}
or ester (-COOR) at the C-terminal.

R in said ester includes, for example, C;s alkyl
groups such as methyl, ethyl, n-propyl, isopropyl and
30 n-butyl; Cjs cycloalkyl groups such as cyclopentyl and
cyclochexyl; Cg-1z aryl groups such as phenyl and O-
naphthyl; Cs_;4 aralkyl groups such as phenyl-C;_; alkyl,

such as benzyl, phenethyl and benzhydryl, and O-
naphthyl-C;.» alkyl, such as O-naphthylmethyl; and




After the reaction, the protein ((poly)peptide) can be isolated and
purified by a conbination of conventional purification techniques such as
solvent 5 extraction, distillation, colum chronatography, liquid

chromat ography and recrystallization. If the protein ((poly)peptide) is
obtained in a free form by these nethod t he product can be cod}drng@ 200
into a suitable salt by a known nethod, 3r if the protein 10 §
((poly)peptide) is obtained in a salt forn1 it can be converted into a
free formby a known nethod. For synthesis of am de derivative of TGR-1 or
Neuronmedin U, usually commercially avail abl e e5|n f 15 roteln synt hesi s
can be used. Sﬂbﬁa}%g}ﬂxY%ﬁ?mﬂﬂ YRy TN EY HIT dﬁ%t% | SF &= n,

hydr oxynet hyl ﬁeStﬁblebewihydiyla@mimﬁstfsﬁinnan1nonethyl resin, 4-

benzyl oxybenzyl al cohol resin, 4-methylbenzhydryl am ne resin, PAMresin,
4 20 hydroxynethylnethylphenylacetanidenethyl resin, polyacrylam de resin,
4-(2',4' - di met hoxyphefigkretiyexanpiret byl Jephenedin riéseh, the present

s(2 4 digiet DOsuRpbesy! 1 £aite AL DYAd PEAYad ORI 30 Ay L. O

the resin~ destcri ove, eac am no the a-amno 25 group and
si de-chai n funteiwhadl group properly protected is condensed sequentially in
accordance with the sequence of the desired peptide by the per se known
condensation nethods. At the end_ of the reactl on [

rotein .
((pol y) pept i de) isExprated of is#+bm PheTFRst 0 3”3)9%’5‘6‘“‘?/‘%? oUsUpFdt &8t i ng
groups are renpNedpradiént htnvei Obiet in Sl sdib) ectted wicta r eaction of formng

intranol ecul ar_di sul fide sol ut t Ve, the
desired pﬁ@t ellﬁhﬁb%i?/%%% %e%cc%éit%ﬂgd%as\c:éaér i é:et P of a;c aloi\)latrlﬁ)n%é r%’agent s
usabl e for 16 @4 A&:GI21(el r ot srorgymihextisdcarptganigeddigislcondensati on of

the protect edsﬁl?%r anI el %Miééf&ffpv&c%bl@rm% le[licdfé&@d e

particularly pre es” of  such _carbhodiinm des include DCC, N N
5 di i sopropyl ca® beRli §5¢ c@reﬁ\‘?’”elf?ﬂli - Nucrs saditFed RFf-2FtnoSPS FPERS0di i mi de,

etc. For activailed with inorganic acids (e. .g., hydrochloric acid,

15 phosphoric acid, hydrobromic acid, sulfuric acid) or
salts with organic acids {e.g., acetic acid, formic
acid, propionic acid, fumaric acid, maleic acid,
succinic acid, tartaric acid, citric acid, malic acid,
oxalic acid, benzoic acid, methanesulfonic acid,

20 benzenesulfonic acid).

The TGR-1 or Neuromedin U used in the present
invention can be produced by a known method (the method
described in FEBS Letters, 398(1996), 253-258, or WO

25 96/18651). That is, it can be produced by a
polypeptide purification technique from the human or
warm-blooded animal cells or tissues, or can be
produced according to a peptide synthesis method
described below. Alternatively, it can be produced by

30 culturing a transformant containing the DNA encoding

the protein (peptide)} described below.

When the protein is produced from tissues or cells

of human, warm-blooded animal, amphibian or fish, the

35 tissues or cells are homogenized, then extracted with




by these reagents, the protected amno acids along with racem zation
inhibitors (e.g., HOBt, HOOBt) can be added to the resin directly or after
the protected 10 ami no acids were previously activated as symmetric acid
anhydrides or HOBt esters or HOOBt esters. The solvent used for ?%‘gag on
of each protected amno acid or for condensation thereof with th 2004
can be selected as necessary fromthose idbol vents known to be usable in 15
protein ((poly)peptide) condensation reaction. Exanples of such sol vent

i nclude acid am des such as N, N-di met hyl f ormam de, N, N-di net hyl acet am de
and N- nmet hyl pyrrolidone; hal ogenated hydrocarbons such as nethyl ene
chloride and cd oziofdy nan ab copdmis sml}:dnela's @0 thefliloe pesdhdnohensthé oxi des

such as di met JE i~'111f8§ f?olé@éé @%‘:P&%é“P%@%t?é’%ﬂ?%ct%ﬁeéS such

as di oxane an ahy uran acetonriri
propionitrile; cmm@tmhoéscmmmoga@MEteefaml@nml secktate, or a

suitable m xtug ﬁh‘fZan% @J@Ofdl;{&e {gacééggf £ alur éx?ef’éé‘ﬁéﬂl&sée' ected

as necessary W t he range Known to eln t reacti on of

form ng pepti deBIRRISOIERRINY s LT VR X HRA NG e F iR F ey urdf F5n 5%y ect ed

within the ra%&ﬁat@éﬂ{%h y20%&:to 50 C. The activated am no acid 30
derivatives are used usua Iy in excess (1.5- to 4-fold). When their

condensation is insufficient as a result of a ninhydrin reaction test,
their sufficient TtTerdensatiNeurosedthi @vesedyin epeatedéyesarrying out the

condensati on rerg‘pér&@n V\né;}gul% Oﬁoé&{ﬁ%‘ggﬁ‘%ldf? o#mldtgzsgzkéé the protecting

groups. Wen thel iclen rron is not achieved
even by réfeatft wem@rd%wmsx&@n gactdlavine ameeetied ani no acids

are acetyl at ed ity peadi canhushi it o 2B o Mlpithenso § hates he

subsequent reactl on cannot be 5 influenced. The protecting groups for
am no groups iTHiANS BRRCARE ¢ hEoLt §F‘13F“ﬁéennﬁélle| BrOYeA& ude, for

exanple, Z Bopgpdkpmchawsls SN Y Iney Qg ey so i dO or

nEthOXybenZy|Qf 99{ ﬂHESe lf&%hégfélmethod. That is, the desired

15 protein ((poly)peptide} can be obtained by condensation
of partial peptides or amino acids composing TGR-1 or
Neuromedin U with the remaining parts, followed by
elimination of protecting groups, if any, from the
product.

20

The known methcds for condensation and elimination
of protecting groups can be found in e.g. the following
(1) to (5):

(1) M. Bodanszky and M. A. Ondetti, Peptide Synthesis,

25 Interscience Publisher, New York (1966);

{2) Schroeder and Luebke, The Peptide, Academic Press,
New York (1965);

{3) Nobuo Izumiya et al., Basis and Experiments in
Peptide Synthesis, Maruzen Co., Ltd. (1975);

30 (4) Haruaki Yajima and Shunpei Sakakibara, Biochemical
Experimental Course 1, Protein Chemistry IV, 205,
{(1977) ; and
{5) Haruaki Yajima ({(supervisor), Development of

medicines, a second series, vol.l4, Peptide Synthesis,

35 Hirokawashoten.




adamant yl oxycar bonyl, trifluoroacetyl, phthaloyl, fornyl,

2-ni trophenyl sul phenyl, di phenyl phosfi not hioyl, Fnmoc etc. 15 The carboxyl
group can be protected by, for exanple, Cl1_6 alkyl, C3 8 cycloal kyl, C7-14
aral kyl as above described for, or 2-adamantyl, 4-nitrobenzyl, 4{ B

met hoxybenzyl , 4-chl orobenzyl, phenacyl, benzyloxycarbonylhydrgz &Q 200

t - but oxycar bonyl hydrazi de, 20 tritylhyd}azide, etc. The hydroxyl group in
serine and threonine can be protected by, for exanple, esterification or
etherification. A suitable group used in this 25 esterification includes,
for exanple, |ower al kanoyl groups such as acetyl group; alloyl groups
such as benzoyl group; and carbonic acid-derived groups such as

beﬂzyl ?xycar bony! zigfg@p er:g@l leéé:@wfrarbomlpmw &psly ipabeigsoup for

etherification includes,, for, exapple,. 30 benzyl gr.oup,. tetrahydropyranyl

group, t-butyl®%t giﬁ),ls%]tac?ecﬁ'r?él r%{‘:e]c%ieﬁgbg}’r c?UpCOLTg)éﬂ‘ o hoetaphenol ic

hydr oxyl groupcanvéntriosidie puc flidest idrortestanpues Baich 36 Glkd-vBalt,

2-ni trobengyl, Br-Z.. t-butyl .etc. .18 0 4 0] i .Qup used

For i m dazsl e PRt b S Rl ety e Ak oRpS U AAE, SO AP

t ri met hyl benz ertesand rgata pHINR N h eregat yadatatipAt idBum 15 Bbe, pTPtelRnoC etc.

Activated car bpgygl}gr%tgﬁ%é] tihe sl iddP i ™ & i sddafiidendyr exanpl e,
Ci an

t he correspondi a ydri des, azides and active esters (i.e. esters
with 10 al cohd‘l‘%t%ﬂfb% ddrey ot orGphditolcoryes ied iyt % ropifatdie

2, ;}1 gi ni trophefyl g dtpwamth Wiy Imed o Olor  iF RiHd @fadln HONB,

N- hydr oxysycci nj mde, N . raoxypht.hal i mj de and' t). The ,activated am no
groups i niﬁhe Q{%ﬁ]tysr%%%eﬁll d1§s/ cirkfﬁﬁ’lfbegg Fort ésfg‘%lf)é),mlﬁ Jt'checaéloi%’reespondi ng
phosphoric acichbmgmes itana d€sred frretnhdds & dmowemmetingpd .| eavi ng) of the

protecting groups include catalytic reduction in a hydrogen streamin the

presence of a catal yst such as . ) .
For synthesis of amide derivative of TGR-1 or

Neuromedin U, usually commercially available resin for

15 protein synthesis can be used. Such resin includes,
for example, chloromethyl resin, hydroxymethyl resin,
benzhydryl amine resin, aminomethyl resin, 4-
benzyloxybenzyl alcohol resin, 4-methylbenzhydryl amine
resin, PAM resin, 4-

20 hydroxymethylmethylphenylacetamidemethyl resin,
polyacrylamide resin, 4-(2’',4’-dimethoxyphenyl-
hydroxymethyl) phenoxy resin, 4-(2',4'-dimethoxyphenyl-
Fmoc aminoethyl)phenoxy resin, and so forth. On the
resin described above, each amino acid with the O-amino

25 group and side-chain functional group properly
protected is condensed sequentially in accordance with
the sequence of the desired peptide by the per se known
condensation methods. At the end of the reacticn, the
protein {(poly)}peptide) is cleaved off from the resin,

30 and various protecting groups are removed, and the
product is subjected to a reaction of forming
intramolecular disulfide bonds in a highly dilute

solution to give the desired protein ({poly)peptide).

35 A wide variety of activating reagents usable for




20 Pd-bl ack or Pd-carbon; acid treatnent using anhydrous hydrogen

fluoride, nethane sulfonic acid, trifluoronethane sulfonic acid,
trifluoroacetic acid or a mxed solution thereof; base treatnent using

di i sopropyl et hyl am ne, triethyl am ne, piperidine or 25 piperazine, and
reduction using sodiumin liquid anmonia. The |eaving reaction bﬂ Uﬁj[;xggg;
treatment is carried out generally at a lttenperature of about -20 C to 40
C, and it is useful in the acid treatnment to add a cation scavenger such
as ani sol e, phenol, thioanisole, 30 mcresol, p-cresol, dinethylsulfide,
1,4-butanedithiol and 1,2-ethanedithiol. A 2,4-dinitrophenyl group used

as a protecti grogrelp $pnthesidazohe ba héisdi fibnecsadendhsbobesFepmyed by

treatment wt ' ol .. while. fornyl o] used_as a protecting group

for indole in%%&?@%%%p%%#\%a%gb%sr%?r%%’db‘%%rﬂg%\’o‘?bt%% ion by acid 19 0 4

AUG 2004 tr eat@arRodhinide praseper bici] 2rky hanetetdbbe . oExhmples of

but anedi t hi ol Mecafﬁoc?iﬁf?ic?é(s a“@iﬁ%é E@@(%,”EI{“N“—Si ng dilute sodium
rotect

hydr oxi de sol ution or dilute amonia. I on and protecting groups

for functi dnaldliFRipErirerPedicimidaotNpethyciypat 3in the reaction of the

starting mat erdiadesthiel dati A8 ¢ O Of cd Mo Pf QREEE | NP 9 YRS a NG a2Ghipvat i on
ating in the reaction can be selected as 10

of functional rﬁ%{(otg%sf parti ci | ) (
necessary from*knoW GYriffEebrs knidhh RRAERC T oh e Mg dkorshtwiHh ng an
ami de deri vat ineecenfizalGRnl iothideir@redis. ¢l | nuBlesiodst) exanmme, ani dating
pept i do chai n S he SR Gl SRS Tat 1% BT ieai red
chain | en§Ph, aarido tdwidsafwesre prorliciurg ya quetviadedofa ss & yohnpeayt di cd e cciliai n
from whi ch onlahrhe il eat !H’eﬁ;@ré&h%rfs%rt h@did %fs@ef\}has',. #haMsBe ELRUP Was
renoved and a peptide of said peptide 20 chain fromwhich only the
protecting gr AfFS fok REEVatdan (ol b Paptegitash amaa amse®r ffsin owed
by condensat icohdasisa tilth HHARIIE Wit dNivedd rSHate He a%1ddase iaked
gggxg: pp\g detn%'clesssgr);[ r1"51‘:0(1%0 ql%nsseatslo Vernts tnlo%rrlu (%l:roe bteheus%% e %.Sn descri bed
15 protein ((poly)peptide) condensation reaction.
Examples of such solvent include acid amides such as
N,N-dimethylformamide, N,N-dimethylacetamide and N-
methylpyrrolidone; halogenated hydrocarbons such as
methylene chloride and chloroform; alcohols such as
20 trifluoroethancl; sulfoxides such as dimethyl
sulfoxide; tertiary amines such as pyridine; ethers
such as dioxane and tetrahydrofuran; nitriles such as
acetonitrile and propionitrile; esters such as methyl
acetate and ethyl acetate, or a suitable mixture
25 thereof. The reaction temperature is usually selected
as necessary within the range known to be usable in the
reaction of forming peptide bonds, and usually the
reaction temperature is selected within the range of
about -20 °C to 50 °C. The activated amino acid
30 derivatives are used usually in excess (l1.5- to 4-fold).
When their condensation is insufficient as a result of
a ninhydrin reaction test, their sufficient
condensation is achieved by repeatedly carrying out the
condensation reaction without conducting elimination of

35 the protecting groups. When their sufficient




25 protected protein obtained by condensation is purified, and every
protecting group is renoved by the nethod descried above, whereby the
desired crude protein ((poly)peptide) can be obtained. This crude protein
((poly)peptide) is purified by a wide variety of known 30 purificgﬂioguﬁ 2004
techni ques, and by |yophilizing its major 7fraction, t he desired *H
derivative of the protein ((poly)peptide)’ can be obtained. To obtain an
ester derivative of TGR-1 or 35 Neuronedin U, for exanple, the a-carboxyl
group of a C 20 0 4 AUG 2004 terminal amno acid is condensed with desired

al cohol to forman amno acid ester, fromwhich the desired ester
derivative of FRBIEPERELAN( EBoRgFpephig¥fdcgHeBebY oPEREAERILY the sane

manner as for thergwhgeoder tat kvackioh,t BRepuntehotépoby)ipephicdas. The
Neur onmedin U derivativei usgd in, the tesenh ingention ngélbe any having a
bi ndi ng acti vi BYEWRERTYTERES WLEBN2GE ¢ ) 2ANPAF 178l °hePEFGE of Neur onedi n
U 10 (2) a pephidezeiber eonthhe thessubekguenanraactatod oknnbeubenedi n U
was delete\cil3 a%ﬁggtide &herein other amno acids is added to the

e a

constituti U§EFEY - a pepti de wherein the constitutive amno acid is

substituted by other am no acids; or (3) a |abeled 15 Neuronedin U, a

| abel ed parti al pegkgdgrggggEngdgkpggglkograﬁihgbskggpgeghigﬁiq%scribed in

(2). Specifically, the partia of Neuronedin i ncl udes _t he

ep . ¢
pepti de havi ngathSaﬁﬁnéhacsHasgaaan@et%léh@mn%w%ﬂg fOrNexasPlee sZani de
derivatives, iBg§ceStependQLbNpth¥BEnPL, AisahbrijiesLparPOBPY,t hose, the
am de derjvatives of the fe tide having %hg aging acid sequence shown by
SEQ I D NOUb ofethexERrRz)l <Y BREPRRYEd. Co5% ThR parti al pepti de of
Neur onedi n U cadahentplodycaetbbyyt| eari ijudleck oaeyll n thtiestbpded in the

b i th . . . t o. .
orotein ((pal y{BeRttae Sy nt ety & O FRORERY. AR PR HIEP I e e
est er moc etcC.

15 The carboxyl group can be protected by, for
example, C;-¢ alkyl, Cs;.p cycloalkyl, Cs:4 aralkyl as
above described for, or 2-adamantyl, 4-nitrobenzyl, 4-
methoxybenzyl, 4-chlorobenzyl, phenacyl,
benzyloxycarbonylhydrazide, t-butoxycarbonylhydrazide,

20 tritylhydrazide, etc.

The hydroxyl group in serine and threonine can be
protected by, for example, esterification or
etherification. A suitable group used in this

25 esterification includes, for example, lower alkanoyl
groups such as acetyl group; alloyl groups such as
benzoyl group; and carbonic acid-derived groups such as
benzyloxycarbonyl group and ethoxycarbonyl group. A
suitable group for etherification includes, for example,

30 a benzyl group, tetrahydropyranyl group, t-butyl group,

etc.

The protecting group used for the phenolic

hydroxyl group in tyrosine includes, for example, Bzl,
35 C(Cl,-Bzl, 2-nitrobenzyl, Br-Z, t-butyl etc.




derivatives of the partial peptide of Neuronedin U can be produced
according to the above-nenti oned am de derivative production nethod or the
above-nmentioned ester derivative production nethod. Mreover, salt of 35
the partial peptide of Neuronedin U includes the sane 21 salts as the
above-nentioned salt of TGR-I or Neuromedin U. 0 4 AUG 2004 Exarpfeb Aljg tjrfqm
Neur omedi n U peptide wherein any 5 constliBtutive am no aci ds of Neuronedi

U are del eted, wherein other am no acids are added to the constitutive

am no acids, or wherein any of the constitutive amino acids is substituted
by other am no acids include peptides having the am no acid sequence shown
by SEQ ID 10 NG 11, wherein 1 to 3, preferably 1 or 2 amno acids are

del eted, wherein lrﬁé)

3 referably 1 or 2 ino .acids are added (or
inserted), or wherein Iir?é(;e%,m%r g%‘l’%bﬁ/eqa%%r ?“Er?f‘%?oosla%ildé are
substitut ed wihistigtimer iawilvdesci dor campltche Tosr, e 4 -eveariplgs 29f3 ,%ai d
pepti de wherein.; i i 1.N0 jd I l.eted, .peptides wherein
ot her am no a(ﬁ} zd%rhglg%gltezl tntlétosluziheo oln'strﬁﬁjt i%\‘/aglz r]ﬁ%%g%egcgily S, I%Hénpti des
wherein any c&esti TG V&M@ ®dCaci ds 20 are substituted by other am no
acids include peptides having the am no acid sequence shown by SEQ I D
NO 5, NO6, NO7, N8, NO9, NO 10, NO 12, NO 13, NO 14 or NO 15, °
wherein 1 to 3, prEfer@fist FOPXENHEURS dd e Sd&™dtid® wherein 1 to 3,

preferably 1 e#at2rd@l®o in23udei, dFoar @xad@ad,( @hel B5REEPbnddhgWaerai n | to
3, preferably _1.or 2_dam' ng _acids _are syhstituted w ot her am no_aci ds.

th
The amino aci d"PNEACF ant RGOS G SefGends €358 (3o°subSErrs: Hdthit h
subst ant i &80 | y allikehedise saghnesaped tachdotreghenoiln, £2o#,8xanpl e, other am no

aci ds of the tQ&EHRoE%%gehBQ,a ;quﬁﬁﬁgr%%hgﬂg§qtgyaNBRéQR %ralcohoﬁv
(hydrophobi c) am no acid 1 ncludes alanine, Teucine; 1soledcing, Vvaline,
prol i ne, phenPrarisrreerelyptiofRanN-bydrerrearheiméde, Mol ar (neutral)

am no acid inekddesyphthalimide and HOBt). The activated amino
groups in the starting materials include, for example,

15 the corresponding phosphoric acid amides.

Examples of methods for removing (leaving) of the
protecting groups include catalytic reduction in a
hydrogen stream in the presence of a catalyst such as

20 Pd-black or Pd-carbon; acid treatment using anhydrous
hydrogen fluoride, methane sulfonic acid,
trifluoromethane sulfonic acid, trifluoroacetic acid or
a mixed solution thereof; base treatment using
diisopropylethylamine, triethylamine, piperidine or

25 piperazine; and reduction using sodium in liguid
ammonia. The leaving reaction by the acid treatment is
carried out generally at a temperature of about -20 °C
to 40 °C, and it is useful in the acid treatment to add
a cation scavenger such as anisole, phenol, thioanisole,

30 m-cresol, p-cresol, dimethylsulfide, 1,4-butanedithiol
and 1,2-ethanedithiol. A 2,4-dinitrophenyl group used
as a protecting group for imidazole in histidine can
also be removed by treatment with thiophenel, while a
formyl group used as a protecting group for indole in

35 tryptophan can be removed for deprotection by acid




0 4 AUG 2004 22 glycine, serine, threonin, cycteine, thyrosine,

asparagi ne, glutamne, etc. Positively charged (basic) amno acid includes
arginine, lysine, histidine, etc. Negatively charged (acidic) amno acid
includes 5 aspartic acid, glutamc acid, etc. Exanples of the | abeled
Neuromedin U, the |abeled partial pepti dggdescribed (1) above antl & AUG 2004
| abel ed peptide described (2) above |nclude those |l abeled with 10 an

i sotope, those | abeled with fluorescence (e.g. fluorescein), those

bi oti nated, and those |abeled with enzyme accoridng to a known net hod.

SpeC|f|caIIy, hbur nedln U | abel ed with t 5 r d|0|so o] such as [3H] ,
[111,] , (14C reF% tgﬁoﬁﬁeﬁﬁﬁﬁgrols 1y ?H@déﬁkﬁggfoﬁe rémedin U
derivatives |sbhhaneﬂﬂ&h&aﬂta&swbhose aabbsbgfaIﬁﬁii ek ecaleeh@nediimhgU

menti oned abov 20 _Th TGR- 1. used |n gresent . i nvention
may be any DNAge%Egglnéd%He ?8?6In a§F% t1PRe°% ﬁeE sugngﬁFrally t he
sane am no acid sequence as that shown by SEQ ID NG | or NO 21, and the

DA ehooding. Nour aaedlen Uoisetld i diiGReBl:olBCRLL OB fRY 29, any DNA

encodi ng the pept i havi ng the sane or antrally the sane amno acid
sequence as thﬁF0U§ﬁlo1§9 skonl g NeﬁlpartheseaDNAsnnﬁyebeeaetp@edoﬁrom

any of genon\ctQMAstgeeeﬂbcmawérthbéargllﬁEketéeﬁlMedthérsabteetgﬁ I's and
ti ssues descri bed above, CDNA 30 | i brary derived fromthe cells and tissues

descri bed abo9&°UBfd §9ﬂtﬁ€FFEaER$P QEcEfYREtiBnpL YE8WPFor the Ilibrary
may be any of baetebupalﬁagg, ml aBa deacasahdcaanﬂephageﬁtdd dbe DNA may
al so be di,rect] reverse trapscyiptase Qolynerase chain

Lif
reaction eﬁh 2§¥63%g | IEBB% EﬁS“u§F°UPFh frotar R B Fracti on pr epar ed

fromthe cells and tissues described above. An exanple of the DNA encodi ng

TGR-1 having the 5aaBiRRrankdnsaluenes aaauAoDYn SR LD HO-tvhRglides the
DNA havi ng the base sequence shown by SEQ |
R-1 or Neuromedin U 1ncludes for example amidating

the O-carboxyl group of a C-terminal amino acid, then
15 extending a peptide chain at the side ¢f the amino
group until it attains desired chain length, and
thereafter producing a peptide of said peptide chain
from which only the protecting group for the N-~terminal
O~amino group was removed and a peptide of sald peptide
20 chain from which only the protecting group for the C-
terminal carboxyl group was removed, followed by
condensation both the proteins in the mixed solvent as
described above. The details of the condensation
reaction are the same as described above. The
25 protected protein obtained by condensation is purified,
and every protecting group is removed by the method
descried above, whereby the desired crude protein
( (poly)peptide) can be obtained. This crude protein
( (poly)peptide) is purified by a wide variety of known
30 purification techniques, and by lyophilizing its major
fraction, the desired amide derivative of the protein

({poly)peptide) can be obtained.

To obtalin an ester derivative of TGR-1 or

35 Neurcomedin U, for example, the O-carboxyl group of a C-




exanple of the DNA encoding TGR-1 having the am no acid sequence shown by
SEQ ID NG 21 includes the DNA having the base sequence shown by SEQ ID
NO 22. An exanple of 10 the DNA encoding TGR-1 having the am no acid
sequence shown by SEQ ID NG 17 includes the DNA having the bage sequence
shown by SEQ I D NGO 18. Further, an exanple of a DNA conpri si ngﬁtﬁaﬁmgﬂw
encoding TGR-1 conprising a portion fron2@th(Met) to 415th(Thr) position
fromthe N-termnal of the am no acid sequence shown by SEQ ID NO 1

i ncludes the DNA conprising a portion from 10th(A) to 1245th(C) position
fromthe 5 -termnal of the nucleic acid sequence shown 20 by SEQ | D NO: 2,
and an exanpl eeaiiaaDNArdowrp rkiciidng st lendeNA eeneddihnngeEGRel admahiodi ng a
portion from 4th t t r iti fromthe Ntermnal of the
anino acid sé&u(ef%én) gﬁo%ﬁ“ﬁé% g(ﬁggl %S%%.%I? fl(%%(rznl g eléjtht E‘.geDﬁngg rising a
portion from &BtlefAdetrd vi245€heC) thesipriodei25 (f(podwt pepdidedr wiamabeof t he

nucl eic acid 0 b Q,l r 18. rt Leular l e of a
| %gqﬁéﬂgé@“eﬁ?gd%ﬁ%&s?f Forudes APBAR R, peRlva kIt © pe
ee

DNA conprising t ) )
30 nucl ei c® acPd $Bguereseickdry P&ig6iti on from 808th to 816th

position of the sequence shown by SEQ ID NO 2), -TGGAGIGAA-(a portion from
888th to 896th position of the sequence shown by SEQ I D NO 2),
-GTCTTCTTC- (a portiCoNsromesitt i CO5 XS H V5Ssiusieeh 10F ke PE&G§&ce 35
shown by SEQ Libvdotipn aay- PECARGCAGviagpar biadihgoac@i¢iAYGe2@084 24 1159t h
to 1167t h position of the_se nce_shown,b | D-NQ 2 and _preferred is
a DNA conpris#ﬁg ?hesﬁﬁgl8?cquc§dp§5%ﬁg%cée§%§aﬁ §Ng%E%PBe%¢P2b'5

Speci ficaldy, (Bheaf pebtidrgwbRaein thedcopsfibNaivhybmidpziergdunder high

stringent congibhi-BREqYh! B LS aPNALeRCOdi BEptN8ePhAEELINOGL6RR! XhRARE i de
havi ng the sane or substantially the sane am no acid sequence as that

shown by SEQ PPif® is Reded &P NeP1FOREd)tBRAVEO2RANEh2EhEodes the protein
or (poly)pept pdpthaei "pekben SREEcOhsstbatanti ahixot heigame ami no acid

sequence as Lhat shown by SEQLD Mihe NOial; 00N Ha Pubeyahch
15 Neuromedin U, a labeled partial peptide described in
(1) or a labeled peptide described in (2).

Specifically, the partial peptide of Neuromedin U
includes the peptide having the amino acid sequence
20 shown by SEQ ID NO:16, its amide derivatives, its ester
derivatives or a salt thereof. Among those, the amide
derivatives of the peptide having the aminc acid
seguence shown by SEQ ID NO:16 or its salt are
preferred.
25
The partial peptide of Neuromedin U can be
produced by cleaving Neuromedin U desclosed in the
above with a suitable peptidase or according to the
above-mentioned protein ((poly)peptide) synthesis
30 method. The amide derivatives and the ester
derivatives of the partial peptide of Neuromedin U can
be produced according to the above-mentioned amide
derivative production method or the above-mentioned
ester derivative production method. Moreover, salt of

35 the partial peptide of Neuromedin U includes the same




does not hybridize wth the DNA sequence encoding the protein or

(poly) peptide having the same or 15 substantially the sanme am no acid
sequence shown by SEQ ID NOI, NO 21 or NO 11, or the sequence determ ned
in (1), due to the degeneracy of genetic code. Hybridization can, be
carried out according to a 20 known nmethpd. The high stringent ﬁdﬁUGomW{
used herein refer to the conditions, for exanple, 50% fornal dehyde, 4xSSPE
(I'x SSPE=150mM NaCl, 10nM NaH2PO4/ H20, 1mM EDTA, pH7.4) , 5x Denhardt's
solution and 0.1%of SDS at a tenperature of 42C. 25 The DNA encodi ng

TGR-1 Ne b duced
according 10 acogietic WitoP REUR NG REGPRBH OBLE! PbedCKorod 50 For cl oni ng

t he conpl et e DNAuenmedingUTGR-1 or Neuronedin U of the present invention,
the desired DNA may be anplified by the known PCR nmet hod using synthetic
DNA priners containing a part of the base sequence encoding the

pol ypepti de of theEpeapdets 3% itheeNeuvgereddm Uhpealtdde- mbrtriednedn®NA

library, org DNéangéltéU%O%laé s&%agt s@' Nemoa@dﬁﬂpﬁogif:ba&l@lgegaor can be
selected by hybridization wth a |ab DNA fragment or synthetic DNA

havi ng a part Uheﬁﬁépeoéhefhémbﬁgea§ééﬁeﬂ€@ afdedi Ry TR QOBFtREHFéHﬁdln U.

The hybrldlzathamneaaclésbeoganheeélﬁuan f@f @Kén@bﬁstﬂﬁﬁﬁidéngmlﬂothe
met hod descrlbed in Nblecular % ok. et _al Col d

Spring Harbor B3bASpiBSubEb8buCaNcERYBFRAr LAY AnbyS ol 861 BU=per for med
usi ng conmmer ci pepyideai hablieg thbramynonaatdosdqu63cmn$hoﬁhebpr5EQcmb

descri bed | 10t a nstr eysion,o sequence
of the DN&‘ QBeT?Caﬁb?gg§ u% gg E gﬁ@ f%pfg {s%ghzaémgﬁg %ggﬁfA PCR
met hod, the Guppedda@pteﬁ n@hﬁ@ﬁl@rlth@ KunReefepabbyl 150512 amino

modi i cat i on Uébﬂﬁsaa580$ﬂdgat(@Yaiﬁébkﬁeaﬁ &@t@@g§@§ypgrtgxgress Km or
Mut anT"- K (both produced Takara Shuzo ) gtlThe cloned DNA

encodi ng TGR-|P&f REﬁPﬁﬁealﬂrLPuéﬁﬂno aC1dS are SUb tuted with

other amin¢o acids.
15
Furthermore, examples of said peptide wherein any
constitutive amino acids are deleted, peptides wherein
other amino acids are added to the constitutive amino
acids, peptides wherein any constitutive amino acids
20 are substituted by other amino acids include peptides
having the amino acid sequence shown by SEQ ID NO:5,
NO:6, NO:7, NO:8, NO:9, NO:10, NO:12, NO:13, NO:14 or
NQO:15, wherein 1 to 3, preferably 1 or 2 amino acids
are deleted, wherein 1 to 3, preferably 1 or 2 amino
25 acids are added (or inserted), or wherein 1 to 3,
preferably 1 or 2 amino acids are substituted with

other amino acids.

The amino acid in said amino acid sequence can be
30 substituted with substantially the same amino acid
selected from, for example, other amino acids of the
group that the amino acid belongs to. Non-polar
(hydrophobic) aminc acid includes alanine, leucine,

isoleucine, valine, proline, phenylalanine, tryptophan,

35 methionine, etc. Polar (neutral) amino acid includes




20 in the present invention can be used dependi ng upon purpose, as it is or
if desired, after digestion with a restriction enzyne or after addition of
a linker thereto. The DNA nmay contain ATG as a translation initiation
codon at the 5 end thereof and may further 25 contain TAA, TGA or TAG as_a
translation termnation codon at the 3' end thereof. These trarlhaftlln2004
initiation and term nati on codons can al 88 be added by wusing an
appropriate synthetic DNA adapter. 30 The expression vector for TGR-1 or
Neuronedin U wused in the present invention can be produced, for exanple,
by (a) excising the desired DNA fragnent from the DNA encoding TGR- 1 or
Neur onedi n U afl dismepr esenine i mtefddrom, aydteier,(Rhykriogahieng t he DNA
fragnent into 00 rla e _expre SIO vect or. downst r eam
of a pronot er%péxéruggnze (%lUthhénl\Pec't ot Fﬁﬁé{gg’l’e&i a’d‘é?’ véRassiorm E.
coli (e.g., pBR3Z®, q;BRBZchlpic(éJsz ar}gu@:h&)e,, plyaamedsrldeltu\d&defr@’a&aci | | us
subtilis (e. gy i B derlved fron1yeast (e.q.
pSH19, SH15) bac'gvée?'l op ag S‘Edggcj?%%d C?( %?{lage 5 c anl ﬁlﬁls viruses such
as retrOV|5usaS\P&d-‘dilm @thr'ugluliaéulco@m@s etg.etc. The pronoter used in
the present invention may be any pronmoter suitable for a host to be used
for gene expression. \Wen the host is animal cells, SV40 pronoter, a 15
retrovirus pronot EXAPLRS A5 JG dradied &t diewrenedanhBat thehdelesdeshot er, a
cyt(r)]rregalhow [) pSrlﬂiliaIIDbQIptflSBadeprIIbte@r (18t 60608 hgqueRd. 1%@@&1{16 host is
Escheri chi a bact referr pronoter, T7 ac
promoter, recR® Bronntersciﬁk § d%ﬁtShOBE 1ngug?oﬁ5?§? @Pﬁaeﬁhgﬁtphe host
i's Bacilll& baot éspdeprepr shosepedabede8P@Lthr 6imbeescSRO2 meogoter and penP
promoter, etCfl%%@sb@?nhosEhb§ey5§5tt1ngligzieréﬁg @ﬁg?ept@@ PEATRLEh PGK

pronoter, GAP pronoter and t he host

i s insect 25 EBEYEe Brer&ireg §Pe3p5P9H§dWPhh9¢orrpter and P10 prom)ter
etc.

Specifically, Neuromedin U labeled with the
15 radioisotope such as [°H], ['*°11, (*c], [%°S] in a
known manner is used. The salt of Neuromedin U
derivatives is the same salt as those salts of TGR-1 or

Neuromedin U mentioned above.

20 The DNA encoding TGR-1 used in the present
invention may be any DNA encoding the protein having
the same or substantially the same amino acid sequence
as that shown by SEQ ID NO:1 or NO:21, and the DNA
encoding Neuromedin U used in the present invention may

25 Dbe any DNA encoding the peptide having the same or
substantially the same amino acid sequence as that
shown by SEQ ID NO:11. These DNAs may be derived from
any of genomic DNA, genomic DNA library, cDNA derived
from the cells and tissues described above, cDNA

30 library derived from the cells and tissues described
above, and synthetic DNA. Vectors to be used for the
library may be any of bacteriophage, plasmid, cosmid
and phagemid. The DNA may also be directly amplified

by reverse transcriptase polymerase chain reaction (RT-




In addition, the expression vector may further optionally contain an
enhancer, a splicing signal, a 30 poly A addition signal, a selection

mar ker, SV40 replication origin (hereinafter sonetinmes abbreviated as
SV40ori), etc. Exanples of the selection marker include dihydrof ahﬁ
reduct ase gene (hereinafter sonetines aﬁ#;eviated as dhfr) [net ﬁr b 2004
(MrX) 35 resistance], anpicillin resista gene (hereinafter 27 0 4 AU G
2004 sonetinmes abbreviated as Anp'), neonycin resistant gene (hereinafter
soneti nes abbreviated as Neo', (418 resistance), etc. In particular, when

dhfr gene is u$$d as.the select%fn marker in dhfr- %egell selection 5
can al so be cafFREGUBIRTIT HE G BN r EEAGRLUPRNR TR FRL SEAPyENE si gna
sequence suitapteliosind thesies sdasideibéa sbevdkterm nal of the pol ypeptide
or the partial peptide. Exanples of the signal sequence 10 that can be
used are Pho A signal sequence, OmA signal sequence, etc. for an
Escheri chi a bact er Runekasple aef ahlyéaB¥NAsSegnaliisgqDeRek, haubtgl then si gnal

" .
seduence. sfeanlfl feRaciidysmbacesiumiost MGI 0o RRETERe
sequence, (% -Pihehdeinm Bhigrdssap@nerce almwbd%y FRSD el | O 52 gndin

sequence, etc.ofQfy Pé' @f“ﬁ?é Dm‘ﬁz?'én&?éin?%ﬁgl the, MEstafe COM Qb NABG t he

DNA encodi ng TGR—l Neur onedi n t he present i nvention thus
construct ed, tﬁ"%ﬁh‘é‘?rbﬁ"?m?ﬂ%mba‘ﬁ’ beESr by ue s Ek‘é‘?#dw‘%%s ofhe HNARIVIRF ch may
be enpl oyed, afie M%é@m@@@t@m abymlimaqdoaz:z eriap, exeaglle igrsect 25

"ol ude | SDchar e CORTORES SRR CRR 1o AP &6 10 (e eS 60, 160
(1968)), JIMLOZSHdwre| ey csmum I*Rbsle‘arnlrplme.ﬂoguswb{ﬂml)ﬂg J1A2<21ba(s]@ur nal
Bi ol ogy, 41, AT THERa Rl T e e, 410 (1054), ete. 04 AUG
2004
Further, an example of a DNA comprising the DNA
15 encoding TGR-1 comprising a portion from 4th(Met) to
415th(Thr} pesition from the N-terminal of the amino
acid sequence shown by SEQ ID NO:1 includes the DNA
comprising a portion from 10th(A) to 1245th(C) position
from the 5'-terminal of the nucleic acid segquence shown
20 by SEQ ID N0:2, and an example of a DNA comprising the
DNA encoding TGR-1 comprising a portion from 4th (Met)
to 415th(Thr) position from the N-terminal of the amino
acid sequence shown by SEQ ID NO:17 includes the DNA
comprising a portion from 10th({(A} to 1245th(C) positicn
25 from the 5'-terminal of the nucleic acid sequence shown
by SEQ ID NO:18.

In particular, an example of a DNA comprising the

DNA enceding TGR-1 includes a DNA which comprises the

30 nucleic acid seguence -CTGTTTGTC-(a portion from 808th
to Bléth position of the sequence shown by SEQ ID NO:2),
-TGGAGTGAA- {a portion from B888th to 896th position of
the sequence shown by SEQ ID N0:2}, -GTCTTCTTC-{a
portion from 940th to 248th position of the sequence

35 shown by SEQ ID NO:2), oxr -TCCATGCAC-(a portion from



28 Exanples of the Bacillus bacteria include Bacillus subtilis M 114
(Gene, 24, 255 (1983)), 207-21 (Journal of Biochem stry, 95, 87 (1984)),
etc. 5 Exanples of yeast include Saccharonyces cerevi seae AH22, AH22R
NA87- 11A, DKD-5D, 20B-12, etc. Exanples of insect include a |ar of Eogﬁyx
nori  (Maeda, et al., Nature, 315, 592 (1985)). 10 Exanples of i eéu c is
I nclude, for the virus AcNPV, Spodoptera@4frugiperda cells (Sf cells), Mal
cells derived frommd-intestine of Trichoplusia ni, Hgh Five TMcells
derived fromegg of Trichoplusia ni, 15 cells derived from Manestra
brassicae, cells derived fromEstignena acrea, etc.; and for the virus
BriNPV,  Bonbyx resrtih Nocall67 {iBpd il i) o fitthe Pafiiee ¢hdwie bySfseeel |

whi ch can be Hﬁ??@ﬁr SfQJPeIIs (AT%F.CRLl? and ,Sf.21 cells (hoth cells
are described in a&ghnf“m BIFRSTRgd 1S @ WA T ipdng, the) pplegey)
Exanpl es of aricisl sesjuendenchooen mynkssQ ad IND:Q0S- 7, Vero cells, Chinese
hanster cells CHO (hereinafter referred to as CHO cells), dhfr
gene-deficient Chinese 25 hanster cells CHO (hereinafter sinply referred to
as CHQ(dh$r cell)SpamifSiecdl el |Bhe niiskowsiigy Otfusies unesl :onfl )cdiNAss, hunan

HEK293 cel |'s, poaram ikl neelurdie 293 gt Yt ingeht’ & Li'i%'ig%??fiﬁ Gl s SB- 2/ 0

cells, etc. 30 Escherichia bacteria can b€ transformne _ exanplé,
the nethod de®¥P &8¢y 3be RIAteiAcay. (PSdiy) PPSiAe, heginglthe(1972) or
GEHE,f17, 50756k@8%k-st%téHt@aZQ94t%% 5&?@ b%&g@ﬁ%k@ﬁb%ﬁ%@@ﬁ%@ gsGe |
t ransf or ned, . ex e t t ho escribed in_N ul_ ar ner a
Geneti cs, 16§gaf1f%g%§7gy.%éQYggggE%Qn ﬁ@'?ﬁaﬁ§f8pné&: ﬁg EX¥anpl e, by the
nmet hod deser i pédchn eRcodesNathle. pAoaeinSeir. (PodyApeptide hA29ngleR8), etc.
| nsect cells Qr_i.nsec tr r for 1 anql cqQrding to
the met hod deSarehen PuoBrar Teenndl any, e, atipe dafi TBpfentscdl

that shown by SEQ ID NO:1, NO:21 or NO:11, but which

does not hybridize with the DNA sequence encoding the

protein or (poly)peptide having the same or

15 substantially the same amino acid seguence shown by SEQ
ID NO:1, NO:21 or NO:11, or the sequence determined in

(1), due to the degeneracy of genetic code.

Hybridization can be carried out according to a
20 known method. The high stringent conditions used
herein refer to the conditions, for example, 50%
formaldehyde, 4xSSPE (1x SSPE=150mM NaCl, 10mM
NaH;PO,/H;0, 1lmM EDTA, pH7.4), 5x Denhardt’'s solution
and 0.1% of SDS at a temperature of 42°C.

25
The DNA encoding TGR-1 or Neuromedin U used in the
present invention can be produced according to a
genetic engineering method described below.
30 For cloning the complete DNA encoding TGR-1 or

Neuromedin U of the present invention, the desired DNA
may be amplified by the known PCR method using
synthetic DNA primers containing a part of the base
sequence encoding the polypeptide of the present

35 invention from the above-mentioned DNA library, or DNAs




Animal cells can be transforned, for exanple, according to the nethod
described in Virology, 52, 456 15 (1973). The nethod of introducing the
expression vector into the cell includes, for exanple, Iipofection
(Feigner, P.L. et al. Proc. Natl. Acad. Sci. U S. A, 84, 20 7413 8KM§ mm‘
cal ci um phosphate nethod (Gaham F.L. and van der Eb, A J. V'rology,

456- 467 (1973)), electroporation (Nuenaﬁﬁ, E. et al. Enbo J., 1, 841- 845
(1982)), etc. 25 Thus, the transformant transformed with the expression
vector containing the DNA encoding TGR-1 or Neuronedin U can be obtai ned.
Furthernore, to express TGR-1 or Neuronedin U used 30 in the present
invention in a%%%%b?%dn%%h@raﬁs@ﬁﬁrﬁﬂrhﬁﬁec%?@%ort¢énah?n%ﬁl%@tedcbﬁne can

be sel ected, mmelab@a@m@rmss@ﬂeaons@lg@ bR FPLGREVE ed exprerst PA
vector is |ncorporated To be nore specifi usi ng  the above sel ection

marker as an i TRfexNEELRY af SHPIF FraPf %%W%SO%et%%l%‘%%%ose@%%‘?‘ﬁ‘% hese ani mal

cel I's obt ai nederbcyodlﬁ&; OrGIRAUG;QOQéuB&n@&mm seheciy mm%@ionléahs
p055|ble t tain a.stable apimal cel] strain $aVIn€3a§ expressed
b

TGR-| or ur cﬁehrlﬂ' eWMhn the PFURRNE i HTEMTUH ‘@dthe
cl onal sel ect idesciiveabviar , Mavheou Ust NDl&n Thf r Zrede RS SEmHﬂ@mklen anr ker ,

the cells are é:é‘ﬂc?”é ra‘# %Qf@é’é’aﬁéx%(e \%segsepgé:@mﬁpg @BPP&?&%{%’ . g”d

the resistant nis sel n 1t his way,

obtai n the hi gty akir éxzirer tawned wwlig %QWWWWYJM@@IQ he DNA

encodi ng TGR- 11951: Nedroresh datl asy et | ias gl dogenaddediegels. TGR
or Neuronedi n in the present. invention can be produced by

cul tivatih§ trﬁp%ﬂﬁﬁﬁﬁcnﬁﬁn*QﬁﬁﬁP??%ﬁﬁﬁornant under condition capable of 15
expressing the DNA encoding TGR-1 or hburonedln U used in the present

i nvention; and prq?qgég agd Ogcg én%% q? - hFhrqﬂEg U wused in
the present invention b Weh % 03T TS c%%r?% or a%??l%%
bacteri a, carried out by known methods, such as the ODA-LA PCR
method, the Gupped duplex method or the Kunkel method
15 or its modification using a known kit available as
Mutan™-super Express Km or Mutan™-K (both produced by
Takara Shuzo Co., Ltd.}.

The cloned DNA encoding TGR—-1 or Neuromedin U used
20 in the present invention can be used depending upon
purpose, as it is or 1f desired, after digestion with a
restriction enzyme or after addition of a linker
thereto. The DNA may contain ATG as a translation
initiation codon at the 5' end therecf and may further
25 contain TAA, TGA or TAG as a translation termination
codon at the 3' end thereof. These translation
initiation and termination codons can also be added by

using an appropriate synthetic DNA adapter.

30 The expression vector for TGR-1 or Neuromedin U
used in the present invention can be produced, for
example, by (a) excising the desired DNA fragment from
the DNA encoding TGR-1 or Neuromedin U of the present
invention, and then (b) ligating the DNA fragment into




the transformant can be appropriately cultured in a liquid medium which
contains materials required for growh of the transformant, such as carbon
sources, hitrogen sources, inorganic materials, and so on. 25 Exanpl es of
t he carbon sources include glucose, dextrin, soluble starch, Sﬁjizsi etc.
Exanpl es of the nitrogen sources include inorganic or organic HGSZNH
such as ammoniumsalts, nitrate salts, 86rn steep |liquor, peptone, casein,
nmeat extract, soybean cake, potato 30 extract, etc. Exanples of the
inorganic materials are calciumchloride, sodium di hydrogenphosphate,
magnesi um chloride, etc. In addition, yeast, vitamns, growh pronoting
factors etc. nay at;q;xaq:dechﬁe) dopr gdidimvediiaf efahlstrdgam off the mediumi s
about 5 to 8. 35 AUG 2004 31 A preferred exanple of the nediumfor

cul turing Eséﬁéﬂléﬁ?a bacteria is M medi um suppl emented with glucose and
Casam no acids (MIller, Journal of Experinents in Mlecular Genetics,

431-433, Cold Spri 2y nm&%éﬁrgprﬁd_eat{%@g&olrym%ﬂ/&ad e?strlgigczﬁz)dexl pcessary, a

chem cal such as acrylic aci d can he wedium to work
the pronotér didunciEantdodli Ve t.he@BR3A2 i $ERSEYer P81 baPcUtCérﬁ}a the 10

transformant i A4sidd ﬁ&i‘w}éd/%tr%% %tac%liqlﬂ}s %%%Qltlcis 4(%08 fopuEiqyt 3 to 24

hours. |If necessary, the culture nmy be aerated or tated Wien 't he host
is Bacillus b&%Peri CUM 19 4asavskodeaivess feam Y\?&ts (FeFer-aPSi gt about

30C to 400C fpym%boutba@tte&l%hbqwsssulcﬁn REeCasphkye,t Beccyl t‘;l‘ﬂlﬁ.@talcan be
aerated or agit.ated. i.S_yeast, the transfor

cul tivat ed, fé’rlréﬁ?ﬁr?plsémhi ﬁssﬁﬁ%ﬁé’l"c}é‘#* VAT A i ?}% é’tﬁ"é’ﬁ"“ﬁ L. et
al ., ProclONatdtc . AGde pSomotidrSuked iR7 th%@&e(s!aQ&O)L)lventlmnSBaweweum

suppl emrent ed w Qordr GASATINR aCIdS (Bt er  For LRRC. Natl.
Acad. Sci. U\.ggy,;\.p, °§‘§te53§3’ (tlgé%%) o P%e?lergbit)(/),Gbe us% hé’rz rredl umis
about 5 to 8. SHRIGEFEPCE-, t he transformant is cultivated at about 20C to

35C for about 24 to 72

When the host is animal cells, SV40 promoter, a
15 retrovirus promoter, a metallothionein promoter, a heat
shock promoter, a cytomegalovirus promoter, SRO
promoter, etc can be used. When the host is
Escherichia bacteria, preferred are trp promoter, T7
promoter, lac promoter, rechA promoter, AD, promoter,
20 lpp promoter, etc. When the host is Bacillus bacteria,
preferred are SPOl promoter, S5P02 promoter and penP
promoter, etc. When the host is yeast, preferred are
PHO5 promoter, PGK promoter, GAP promoter and ADH1
promoter, GAL promoter, etc. When the host is insect
25 cells, preferred are polyhedrin prompter and P1{Q

promoter, etc.

In addition, the expression vector may further
optionally contain an enhancer, a splicing signal, a
30 poly A addition signal, a selection marker, 3V40
replication origin (hereinafter sometimes abbreviated
as SV40ori), etc. Examples of the selection marker
include dihydrofolate reductase gene (hereinafter
sometimes abbreviated as dhfr) [methotrexate (MTX)

35 resistance], ampicillin resistant gene (hereinafter




hours. |If necessary, the culture can be aerated or agitated. 30 Wen the
host is insect cells or insects, the transformant is cultivated in, for
exanple, Grace's Insect Medium (Gace, T. C C., Nature, 195 788 (1962))
to which an appropriate additive such as 10% i nactivated bovine,serumis
added. Preferably, pH of 35 the mediumis.about 6.2 to 6.4. Norn@I4 AUG 2806
4 AUG 2004 32 transformant is cultivated™at about 27C for about 3 to 5
days and, if necessary, the culture can be aerated or agitated. 5 Wen the
host is animal cells, the transformant is cultivated in, for exanple, NMEM

medi um ( Sci ence, 122 5 1952 dium (Virology, 8, 396 (1959)),
RPM 1640 nedi%ﬁﬂ‘ﬁ%e%o%?]?é?“o?g‘%%a%ﬁan“ﬁﬂ YEAR IREISHARY &?&‘9199,
519 (1967)), 1@8=mreithattPromeetings ldbiofet et dtbaetNed“qr Galed Bi ol ogi cal
Medi cine, 73, 1 _4{1950)), i ch contain about 5% to ut_20% fetal . bovine
serum Pref of 13RS BT 1 R ot UHe SLHBBIAL 6 P B I reT OFTRhC | s
usual |y cul ti et ettheatselbaitiorB30@ ke A0 fCHO alidin ) 16etld ,66ciemtdoand, | f
necessary, 15 . t i : Usik ng CHO (dhf
5 écfﬂf £ Be &aaﬂklgb:q At ﬂ{rynﬁ.giltrf%]%ecﬁwn?l?éeHHﬁﬁ.

r-) cells and r gene as a ection marker, thym ree DVEM nedi um
containing dialyzed fetal bovine serumis preferred. 20 TGR-1 or

Neuronmedi n U used th fdeefbsentas éw@mi%m@%mm egbangd purified
fromthe culture descrijbed above by the follow n%&grocedures_. 25 When

TGR-1 or Neur St iU ARdes 59 (He PrdMinalnwdntén AS YBRREA%P T rom t he
cul tured transimy mdtSialopepalids . dExdaaiplois tdfvaiheosidgrd tgeansfroderant s or

cells areg.collected by a wel]-kno ngt%o’%] u g:in appropri ate
buf f er, ag(()j tﬁehﬁactdicsarnup eedlst%# al,‘l:Be] }e{:}\oy n@\?mss%gu%g‘_se’suc Aasﬁ al
ul trasoni cat i eequendgeatatent fun fan [Bestmune hdad bac terdawe ndstw ¢l i ng.
Then by cent rjfiligatd ygfdll tdedfiedibe Sldubt NS & Wdgmt! IAkfudifce TGR- 1 or
Neuronmedin U used I n the Epre_sen i nvention can )
etc. for a Bacillus bacterium host; MFO signal sequence,
invertase signal sequence, etc. for a yeast host; and
15 insulin signal sequence, O-interferon signal seguence,
antibody molecule signal sequence, etc. for an animal

cell host.

Using the vector containing the DNA encoding TGR-1
20 or Neuromedin U of the present invention thus

constructed, transformants can be produced.

Examples of the host which may be employed, are
Escherichia bacteria, Bacillus bacteria, yeast, insect

25 cells, insects and animal cells, etc.

Examples of the Escherichia bacteria include
Escherichia coli K12 DH1 {Proc. Natl. Acad. Sci. U.S.A.,
60, 160 (1968}), JM103 (Nucleic Acids Research, 309
30 {1981)), JA221 (Journal of Molecular Bioclogy, 1 517

{(1978)), HB10l (Journal of Molecular Biclogy, 41, 459

9.
0,

(1969}), C600 (Genetics, 39, 440 (1954)), etc.




be obtained. The buffer for the extraction may contain 35 a protein

denat uri zi ng agent, such as urea or guanidine 33 0 4 AUG 2004 ,

hydrochl ori de, or a surfactant, such as Triton X-100TM etc. Wen TGR-| or
Neuronmedin U used in the present 5 invention is secreted to the @ul tE|r§:
medium after the cultivation, the transformants or cells can b8 4 Al 2004
separated to collect the supernatant by &@swell-known nethod. 10 TGR-1 or
Neuronmedin U present in the supernatant or the extract thus obtained can
be purified by an appropriate conbination of well-known nethods for
separation and purification. Such publicly knowm nethods for separation
and purification iPghmpkea d5 teé hBacllibs Zbagreh {4 eritead eSOl Lbidity

such as salti . vent  precipjtatjan,, etc.;. a.nethod utilizing

di fference naigrll%/@ﬁrllsm%ﬂelclﬁ a?(%\’}eef 0 J’s&%]a%le%g’ﬁ)dl'y%%?,_% t WY Iadat i on,
gel filtrati omf SESclpmistoryl &b .deB8 el Hat,r eplaresi s, etc.; a nethod 20
utilizing difference in electric charge such as ion exchange

chromat ography, etc.; a nmethod utilizing difference in specific affinity
such as afPinity PR EIEAsetincludenfdmhanddicEngaidfisrence in

hydr ophobi ci t wisuch am srevenagr7phage pkghsper fgpopace 25 liquid _
chromat ography, etc.; a nethod utilizing difference 1n isoelectric point
such as isoel ectrofocusing, chromatofocusing; and the |ike. Wien TGR-1 or

Neur onedi n U used Exarnigiee presSeiisecd irenid N liasvablod mRehHyk dadriee form

it can be convgst i nt.o salt .form wel_| - k t hods or
nodi fi cati ons aee?%‘df .eto?at'He N%‘ttﬁlé:re’hgé&,' ménrz%%ﬁﬁor Neuronmedin Uis
obtained 1% a salt form it can be converted into the free formor another

salt form by 35 weddardgioun JELRQds: OB finealiyans dherel Q4 AUG 2004
34 TGR-1 or Neuronedin U used in the present

AcNPV, Spodoptera frugiperda cells (Sf cells), MG1

cells derived from mid-intestine of Trichoplusia ni,

High Five™ cells derived from eqg of Trichoplusia ni,

15 cells derived from Mamestra brassicae, cells derived

from Estigmena acrea, etc.; and for the virus BmNPV,

Bombyx mori N cells ({(BmN cells), etc. Examples of the

Sf cell which can be used are Sf9 cells (ATCC CRL1711)

and Sf21 cells (both cells are described in Vaughn, J.

20 L. et al., In Vitro, 13, 213-217 (1977).

Examples of animal cells include monkey cells COS-
7, Vero cells, Chinese hamster cells CHO (hereinafter
referred to as CHO cells), dhfr gene deficient Chinese
25 hamster ce}ls CHO {hereinafter simply referred to as
CHO(dhfr") cell), mouse L cells, mouse 3T3, mouse
myeloma cells, human HEK293 cells, human FL cells, 293

cells, Cl1l27 cells, BALB3T3 cells, Sp-~2/0 cells, etc.

30 Escherichia bacteria can be transformed, for
example, by the method described in Proc. Natl. Acad.
Sci. U.S.A., 69, 2110 (1972) or Gene, 17, 107 (1982).




i nvention produced by a reconbinant can be treated, before or after the
purification, with an appropriate 5 protein nodifying enzyne so that TGR-1
or Neuronedin U can be appropriately nodified or be deprived of a partial

(pol y) peptide. Exanples of the protein- nodifying enzyne includegpgyﬁﬁigmn‘
chynotrypsin, arginyl endopeptidase, protein kinase, glycosidas

like. 10 It is possible to use the mell-k%%mn Edman met hod using Ednman
reagent (phenyl iso-thiocyanate) to delete the N- term nal am no acid. The
presence of the thus produced TGR-1 or 15 Neuronedin U used in the present
i nvention can be determ ned by an enzyne inmmunoassay using an anti body
specific thereto, 82Gifdusi kectendascpeseliend rrastiednedr £ocorpempdecr its

salt 20 that Bltens mBenBundbBgrPbencthymBebwaen-NgUEEABILD Hedld: dGR- 1,
characterized g u5|n9 Neuromedin U and TGR- 1, and the screening kit for a

conpound or it al t11t RdP 73l ters the bi ndi ng property between Neuronedin U
and TGR-1, characterized by conpr|5|ng Neuronmedin U and 25 TGR-1, are

descri bed |n det ai [, _bel ow, |n e blndlng assa | i gand/ r ecept or
assay systenm of Nkﬁ?&ﬁeﬁ?ﬁ gfﬁn?éﬂrTe r tRE € %8ﬁ§? gk&d Econblnant
TGR-1 expre55|mathgdtéa$crhbe601nonpoundNahat atharssthe biadhng psoperty
bet ween hburogﬁggn Eb TER-1 (e.qg., peptides, proteins, non- peptide

t

conmpounds, synthetic conpou s, fernentation products, etc.) or its salt
can be screened. 35 0 4 AUG 2004 These conpounds include the conpound

(TGR1 agonist) h@MbBEtTQEhisnsglﬁh@éc%@'Eaﬁtbgukéhhggorﬁéﬁ'VEBkes(e g.,
act|V|t|e§ of enhan |ng arachjdonj c acid re| ease, acetylcholine rel ease,
0

i ntracel | alar %%%mp 8 r RFERAEILNG P akle | BEBRod MBS DFHRRRt +Bn, i ntracel | ul ar
cGW product i oBiolTeshiologphpsphas 2-Ps otiegs) pneteel |  nmenbrane potenti al
change, phosphorylation of intracellular proteins, c-fos activation and pH

change), and the conpound (TGR-1 antagoni st) having no such 10
cell-stimulating adoimpiieells can be transformed, for example,

according to the method described in Virology, 52, 456
15 (1873).

The method of introducing the expression vector
into the cell includes, for example, lipofection
(Felgner, P.L. et al. Proc. Natl. Acad. Sci. U.S.a., 84,

20 7413 (1987)), calcium phosphate method (Graham, F.L.
and van der Eb, A.J. Virology, 52, 456-467 (1973)},
electroporation {Nuemann, E. et al. Embo J., 1, 841-845
(1982)), etc.

25 Thus, the transformant transformed with the
expression vector containing the DNA encoding TGR-1 or

Neuromedin U can be obtained.

Furthermore, to express TGR-1 or Neuromedin U used

30 in the present invention in a stable manner using
animal cells, the animal cell clone can be selected, 7
into the chromosome of which the introduced expression
vector is incorporated. To be more specific, using the
above selection marker as an index, a transformant can

35 Dbe selected. From these animal cells cobtained by use




The wording "alter the binding property between Neuronedin U and TGR-1"
nmeans either of properties of inhibiting or enhancing the binding between
Neuronmedin 15 U and TGR-1 (prolonging the binding tinme). Thus, the present
i nvention provides: a nmethod for screening a conpound or a salt Uhfrﬂﬂ; 2004
that alters the binding property of Neuronedin Uwith 20 TGR1,
characterized by conparing (i) a case whggpe Neuronmedin U is brought in
contact with the above- nmentioned TGR-1 and (ii) a case where Neuronedin U
and a test conpound are brought in contact with the TGR-1. 25 In the
screening nethod of the present invention, for exanple, a binding anmount

of the |igand of tind heeleliRdn angiget evel of Sldirsitd MY &dGn a
activity(e.g_, ctivities of enhancing arachidonic acid release,
acetyl chol i ne srtéﬁblfséa,mi“fﬂlr gt e ieh v ing @adeghlap 9nneseEd ul ar CAVP

production, i rtgrdeldmiNguemRiiprodugdd o 1HROPdedeth s dir educt i on,

cell nenbrane_potential_.change, ,phosphorylation of intracellular
pr ot ei ns, c-fo%eopaeciat Vg i T ffﬁilrf’gcet)lonar eMESSUPEd ¥RANcBABATed (i)

wher e Neur brredihif iU de:ie3 & shrao iagite d i coomiaadde rvyi tthet e lalkowearentlitoned TGR- 1
and 0 4 AUG 2044 id1) i te ound .are brought
in contact w Sﬁi t%#&-ﬁﬂ&%c%%ﬁ@%%#g%ggP giesnio% rret'h(?&l%oft%tehe
present 5 i nv@#tysdnts.cell) sAnpdirhdd fserl esdredeni By shisnpavundiodria salt

thereof that dsipilhadigiidic &rrfao@{itgm@ete\&%%s_sw%w aEdil deand TGR1,
whi ch conprises neasuring and .conparing the binding anounts of a | abel ed
Neur omedi n U fd:rz%“og’é( ptlﬂeﬁyd'lﬁl&/é:-l"r?er?&l‘oﬁ@dmﬂéﬁﬂo &A or

derivati ves( heremiroaiciddn @i @Rl weaf ersr eh firo gase” Labehed celguronedin U') with
t he above-nentioned TGR-1, where a | abeled Neuronedin Uis brought in
contact with the TGR- 1 and where a | abel ed Neuromedin U and a test 15
conpound are br oud@®R-iln cooMeastomgidim tthersEERih; th2) pkesenitod f or screening

a compound or 1&w8aktliont Rahest Phatudleiersy Lhecbiading RPRAPSLLY et ween
mentioned transformant under condition capable of
15 expressing the DNA encoding TGR-1 or Neuromedin U used
in the present invention; and producing and
accumulating TGR-1 or Neuromedin U used in the present

invention.

20 When the host is Escherichia or Bacillus bacteria,
the transformant can be appropriately cultured in a
liquid medium, which contains materials required for
growth of the transformant, such as carbon sources,
nitrogen sources, inorganic materials, and so on.

25 Examples of the carbon sources include glucose, dextrin,
soluble starch, sucrose, etc. Examples of the nitrogen
sources include inorganic or organic materials such as
ammonium salts, nitrate salts, corn steep liquor,
peptone, casein, meat extract, soybean cake, potato

30 extract, etc. Examples of the inorganic materials are
calcium chloride, sodium dihydrogenphosphate, magnesium
chloride, etc. In addition, yeast, vitamins, growth
promoting factors etc. may be added to the medium.

Preferably, pH of the medium is about 5 to 8.




Neuronedin U and TGR-1, which conprises neasuring and 20 conparing the

bi ndi ng anmounts of a | abeled Neuronedin U with a cell containing TGR-| or
a nmenbrane fraction of the cell, where a | abel ed Neuromedin U is brought
in contact with the cell or nenbrane fraction thereof and V\hevgeMAUgt%qud
Neuronmedin U and a test conpound are 25 ought in contact with the cel
containing TGR-1 or nenbrane fraction thereof; (3) A nethod for screening
a conmpound or a salt thereof that alters the binding property between 30
Neuronmedin U and TGR-1, which conprises neasuring and conparing the

bi ndi ng anobunts of _a | abel ed hburonﬁdrn U . wth e a.l abel ed

TGR- |, whe
Neuromedin U is brBuBheiPrredoRtalPLigi PR ?ﬁﬁ-WEQ%BPeggﬁchitEEFPgnenbrane
of a cultured tsansfocnBatbsentaini by WNAnettadi sgpgGindnead wdbhwhere a
| abel ed Neuronedin U and,a_.test.conpound are. 0D 4 2004 37 brought in
contact with -3°%§p?%§s%ﬁsﬁﬂlE%FFClﬂﬁn@¥h%geBfA%E%Eﬁ?ﬁr t r ansf or mant
cont ai ni ng DNAExpacbdéngs TGR-Moléclar AGemeéhids f ot 3bctdeni Ogld Spnpoand or
a salt thereof _that ndi ro b ronedin U and
Torl s whi o clApRTScERERIEPFR, hRE POLROPTLY. ol Redea iy T
cel | -stinul ati agemacal viecksée. §B- mdoly taeny bic enpibthctany ke sxddednte 10
acid release, gpetylabohi 06 46LRAeRe bRUfGCEL|LhaLcCardy el case,

i ntracel | ul ar production, intracellular cQGw production, inositol
phosphat e production, change in cell nenbrane potential, phosphorylation
of intracellular ppabtgi Bfe BobeSiackkvAkroBhaAdbpbiehaagetne 15 where a

conpound whi ch actiyates TGR-1 (e. Neuy onedj n i.s bro i n contact
with a celll® coﬁf%’il?l%(?lﬁmal"(‘ﬁ- s ‘é%'ﬂla r‘éugtjc‘(ﬁ%%%n%% VHTRRE aﬁ%a?%s TR 1
and a test coapotinfoar&bdubughtoi b4 clomast W thecdesary ] ;tlndc@DEYEy A
met hod for screeni u a salt thereof alters the bindin
G508 SocorRausy Lhat, oLy g

property between ur onedi n whi ch conprises neasuring and
conmparing TGR-1-nediated cell-stimulating activities (e.g., activities of
enhanci ng arachi doghgnag¢hd h8L5€a$8, Bacillus bacteria, the

15 transformant is cultivated generally at about 30°C to
40°C for about 6 to 24 hours. If necessary, the culture

can be aerated or agitated.

When the host is yeast, the transformant is

20 cultivated, for example, in Burkholder's minimal medium
(Bostian, K. L. et al., Proc. Natl. Acad. Sci. U.5.A.,
77, 4505 (1980)) or in SD medium supplemented with 0.5%
Casamino acids (Bitter, G. A. et al., Proc. Natl. Acad.
Sci. U.S.A., Bl, 5330 (1984)). Preferably, pH of the

25 medium is about 5 to 8. In general, the transformant is
cultivated at about 20°C to 35°C for about 24 to 72
hours. If necessary, the culture can be aerated or

agitated.

30 When the host is insect cells or insects, the
transformant is cultivated in, for example, Grace's
Insect Medium (Grace, T. C. C., Nature, 195, 788
(1962)) to which an appropriate additive such as 10%
inactivated bovine serum is added. Preferably, pH of

35 the medium is about 6.2 to 6.4. Normally, the




25 acetylcholine release, intracellular Cat release, intracellular CAW
production, intracellular c@GW production, inositol phosphate production,
cell nmenbrane potential change, phosphorylation of intracellular
proteins, c-fos activation and pH change), 30 where a conmpound which
activates TGR-1 (e.g. Neuronmedin U) is brought in contact with GarAUG 2004
expressed on cell nenbrane of a cul tured2transformant contai ni ng DNA
encodi ng TGR-1 and where a conpound which activates TGR | and a test
conpound are brought in contact with 38 TGR-1 expressed on the cel

menbrane of cultured transformant containing DNA encoding TGR- 1. 04AUR2
Neur omredi n U lﬂ%didﬂﬂ)rﬁtheltpri%s@ﬂﬂﬂiﬁ\éﬁﬁtd Qrt ia$)o51tkf20\M¢ R har i |j aahd
activity to an ﬁ&fhan receptor FEM 3 aQ et al nom cs

223-229, 1998)( WBY 06 62919) PefgS érdr ’ﬁ% %%}tﬁ6§sFBPe 0 35 LT
conpound whi clagdltiagresi .t he blndlng property bet ween Neuronedin U and FM 3
(FM 3 antagoni st, FM 3 agonist) 10 using FM3 in place of TGR-1 in the
above nmehtods (l1)- (5). Accordingly, by comparing an activity of TGR1

ant agoni st5or TGRWheggdiesthogti ¢is ia ioltlaicedd shy thise tiansdieemmmy et hod of
the present '%q%tlva@edwlhh 3 @%h}%@’ gEMFM'ealﬂgut %gg%ﬁk o 12"é*3 agoni st

which is obtai ned % he Screenin resent on using
FM 3 in place%8f T&R ?”aanﬁﬂa@GQF§@ (¥iradegyst SwhideR dé9§9dn FM 3

Ekfgerentlg||Rngeﬂﬁlng$ﬁZQmOWTw§|QBu%ﬁhS e {Eghhmﬁ&gkﬁheﬁ%u%bkg over
can be _obtai.n erm "an 0 i.ch acts on
preferential | $5696142 Gﬂnk" 61§%§ggp Brdauss (EZPceerdrgof in

whi ch FM 133 nedifat-ee GebhesyiﬁbkatthBlaabnghﬂeﬂeﬁecgneaCUBVIUIeS of
enhanci ng ara ykeh I|n rel e Lntracellul ar
“ |§P?5¢efﬁg d CSkﬁgiﬁrOQSGE 1> o dBoLE 28%°¢eld

Ca2+ release, ucti on, Fracel furar
producti on, |h@§#ﬂ§lSpﬁé@phﬁﬁéfsréééﬁtlnﬁ oéethesmedmnmraﬁeapou@nﬁ|al

cEﬁnge, phosplker yl. arhantehnseBrhasel byl asuR1 ey ebnscicated aet hyatikon, and
P 30°C to 40°C for about 15 to 60 hours and, if necessary,
15 the culture can be aerated or agitated.

When using CHO (dhfr ) cells and dhfr gene as a
selection marker, thymidine-free DMEM medium containing

dialyzed fetal bovine serum is preferred.

20
TGR-1 or Neuromedin U used in the present
invention can be separated and purified from the
culture described above by the following procedures.
25 When TGR-1 or Neuromedin U used in the present

invention is extracted from the cultured transformants
or cells, after cultivation, the transformants or cells
are collected by a well-known method, suspended in a
appropriate buffer, and then disrupted by publicly

30 known methods such as ultrasonication, a treatment with
lysozyme and/or freeze-thaw cycling. Then by
centrifugation, filtration, etc., the crude extract of
TGR-1 or Neuromedin U used in the present invention can
be obtained. The buffer for the extraction may contain

35 a protein denaturizing agent, such as urea or guanidine



change) are at least 2 tines, preferably at |least 10 tines weaker than
TGR-1-nedi ated activities (receptor (TGR-1, FM3)). 35 39 0 4 AUG 2004 The
term "an agoni st which acts on FM3 preferentially over TGR-1" refers to a
conpound or a salt thereof in which FM 3-nedi at ed cell-stinulatigg
activities (e.g. activities of enhancing grachidonic 5 acid relea ﬁ AUG 2004
acetyl choline release, intracellular ca2? rel ease, intracellular cAWMP
production, intracellular cQGV production, inositol phosphate production,
cell nmenbrane potential change, phosphorylation of intracellular proteins,
c-fos activation, and pH 10 change) are at |east 2 tines, preferahly at

|l east 10 ti myHOBHGEIdha R TERSIGRE Ede S3GHyiaS ¢ i epldl (TeR- 1,
FM 3)). The tey "an antagoni st which acts on TGR-1 15 preferentially over
FM 3" refers to a conpound or a salt thereof in which TGR 1-nedi at ed
cell-stinmulating activities (e.g. activities of enhancing arachi donic

acid rel ease, acetpHdrhorgmel ret esaeomadiradeldaddarirCahid predegase,
intracel lular .cAVP production, intracellular .20 cGVWP productd.on, .inositol
phosphat e %‘)r odBVE SO e S S eéggopottheen%u%%ug%aﬁngeg?u(ého(séglﬁ%rfyItéit%l on of

i ntracel | ul ar cpratieiansi org,- fidee aotansdtomentandmpdeldlsacrga) bere at | east 2

Limes, pref or ably al Jea) ) 1M Segker LA UL g ReL Vi L es

(receptor 25 e term "an agoni st Wwhich acts on TGR-1
preferential | ypedhed.FM 3" refers to a conpound or a salt thereof in which
TGR-1-nediated cell-stinmulating 30 activities (e.g. activities of enhancing
arachi donic acid release, acetylcholine rel ease, intracellular 2+

rel ease, +htracel IR HVSHTEIRGIDP BERSSdel Ut SHEB tion,
i nosi t ol phosphatt@epreadicidtonrhueelobt aienddr aae pet entriidliechdygen

phosphoryl atl 9B pYoptid it 'GPl AorP oY Felli- ol A mdthod! iegd and pH

separation and purification. Such publicly known
methods for separation and purification include a

15 method utilizing difference in solubility such as
salting out, solvent precipitation, etc.; a method
utilizing difference mainly in molecular weight such as
dialysis, ultrafiltration, gel filtration, SDS-
polyacrylamide gel electrophoresis, etc.; a method

20 utilizing difference in electric charge such as ion
exchange chromatography, etc.; a method utilizing
difference in specific affinity such as affinity
chromatography, etc.; a method utilizing difference in
hydrophobicity such as reverse phase high performance

25 1liquid chromatography, etc.; a method utilizing
difference in isoelectric point such as

isocelectrofocusing, chromatofocusing; and the like.

When TGR-1 or Neuromedin U used in the present
30 invention is obtained in a free form, it can be
converted into a salt form by well-known methods or
modifications thereof. On the other hand, when TGR-1 or
Neuromedin U is obtained in a salt form, it can be
converted into the free form or another salt form by

35 well-known methods or modifications thereof.



40 change) are at least 2 tines, preferably at |least 10 tines stronger
than FM 3-nedi ated activities (receptor (TGR 1, FM3)). 5 The concrete
description of the screening nmethods of the present invention is as
follows. For the TGR-1 used in the screening nethod of the prese(td AUG 2004
i nvention, any substance may be used so long as 10 it contains the
above-nentioned TGR-1. The cell nenbrangsfraction from organs of human,
war m bl ooded aninal, anphibian or fish is preferred. Because organs, in
particul ar human organs, are very difficult to obtain, it is preferable to
use TGR-1 produced by a 15 reconbinant in a |large scale. To produce TGR-1
the above-nentioned nethods nay be applied. In the screening nethods, the
cell containing TGR-_ 1 or the cell nenbrane fraction can be prepared 20

according to the pe&idr &5 SFURMESd d8s dsEled M dNGWPIOREER t he cel | s

cont ai ni ng TGRn¥eateouspdodubed &l bsravymbenbhhxedausbegtgkdtanal dehyde,
formalin, etc e fixa -known nethod. The cells

Th
cont ai ni ng TGﬁFEOFﬁCPEdg%hggt%gglPgrgﬁéFa%¥gnhaVét8x6Fe59850?5ﬁate Such
host cell§5|nptudelnEmouefyahgaeoeyme BacithhtisT&Bbli brsNeyeasedinndect

cells, animl gglg 5 FQ?aE'gg B ¢8grLpedea P8églvlﬁeo%eé' menbr ane

fractlon refefs t8 a° ant rn cel nbrane, obtai ned by
cel | d|srupt|pnramélsmﬁgéquﬁptﬁﬁactEbﬁapi@ﬁ p§ aheepbrokadwn net hod- The

cell disr Uptlfaad5@9&1998eheghedene%hesgyg?mﬁg cH§fn89r9 Boht enrEhMgh) em
honogeni zer, disruption usin Warin ender or Fron pr oduced by

Ki nemati ca 359Pﬂep?9t69§?8ptP6ﬁt69nuF%Pa§8n|EéYFBﬁldaﬁl BFSFUﬁthheby 41 0

4 AUG 200 celrt $§rprnglhrnghséhtﬁenﬁézleﬁndﬂﬁeEdﬂﬁnlmétﬁa&ed51ﬁ§essure
using a Frenc ress or t nbrane _fra natpon_jis garried
out il y. by Rr S EraRat o PhERky Lo earlrrhaar cFby 8. G8nehoachE ff
centrifugal ftecmioadtawhnoradédsity gradi ent centrifugatlon. For exanpl e,
after the disrupted cel

The presence of the thus produced TGR-1 or
15 Neuromedin U used in the present invention can be
determined by an enzyme immunoassay using an antibody

specific thereto, or the like.

The screening method for a compound or its salt
20 that alters the binding property between Neuromedin U
and TGR-1, characterized by using Neuromedin U and TGR-
1, and the screening kit for a compound or its salt
that alters the binding property between Neuromedin U
and TGR-1, characterized by comprising Neuromedin U and
25 TGR—-1, are described in detail below.

Using the binding assay system (ligand/receptor
assay system) of Neuromedin U with TGR-1 or the
constructed recombinant TGR-1 expression system, the

30 compound that alters the binding property between
Neuromedin U and TGR-1 (e.g., peptides, proteins, non-
peptide compounds, synthetic compounds, fermentation

products, etc.) or its salt can be screened.



solution is centrifuged at a | ow speed (500 rpmto 3,000 rpm for a short
period(normally about 1 to 10 mnutes), the resulting supernatant is
centrifuged at a 10 hi gher speed (15,000 rpmto 30,000 rpm) normally for 30
mnutes to 2 hours. The precipitate thus obtained is wused as the nenbrane
fraction. The nmenbrane fraction is rich f?? expressed TGR-1, andﬁn‘brﬁﬂ[ﬁrﬂﬂ’l
conponents, such as cell-derived phosphotipids and nenbrane proteins.

The amount of TGR-1 in the cell containing TGR-1 and in the nenbrane
fraction is preferably 103 to 108 nol ecul es per cell, nore preferably 105
to 107 nol ecul es per cell t he anmo t of expressed T?Rﬁl 20 i ncreases,

the |igand binding QﬁﬁQMQR?Hﬂanﬁu%pc ek SREPPRRS: i8R R dpecific
activity) |ncreqaa&s$® hh&ﬁngnGGRenkmeﬂhethdgbbylsensmt&aelﬁgreenlng system

can be construc% qlso de . gu%étltlgs }a es ca g assayed
with the same P§E1V3 1?8 SePfOrﬁl e *rétRod PRt oggﬂ ?5? g84Fi ped
above for screenuﬂgraleaspoua&ethathaﬂueesreheabendungrapebbelay pet'ween

Neur oodin 4) and TEBsL. +A%:2080900L3" e BrdabEBsbhON nprhabel k! gand or

a compound ‘havin activit aromedi n a sa
thereof) are G§EQ pIGRUQtﬁPaGtP0ﬁ3#§0éreheﬁabﬁyeaPFWQEFteﬁnofCallnaturalIy

occurring receﬂéﬂbrﬁh@tFb%eQElélr%Egﬁebnaﬁhosbﬁ8€919£lﬁﬁ0&E'n having an
activity equivalent to the natural protein., Herein, the eqU|vaIent

activity 35 |s1PﬁFéﬁBééUﬂérnﬁéﬁtélPFgaﬁdfBFnaFﬁgVéE%P0|?9d BBrchARIB) 4 AUG

2Q04 42 | abel ednhi gaadcaﬁ\gohhe qeBRoUNdnhaybngsa) | hgandyg astsuehy (e.g.

Neuronedl U andﬂi Efrlv tlve t hereo for exanple, a ligand | abeled with
|

[3H 97 c¢ +mp %§fngePEtlféLFSBeled Neur omedi n U as a Neuromedin
U 5 derlvatlve) are used. Mre specifically, to performthe screening for

a conpound that alg@r %«ofreengl ol RAPEARCHS HaBRLIBEBpebeY! BERALERU and
TGR-1, first, a receptor preparation IS prepared By suspendi ng cel
cont ai ni ng TGRNgugpmeﬁén and TGR—1” means either of properties of

inhibiting or enhancing the binding between Neuromedin

15 U and TGR-1 (prolenging the binding time}.

Thus, the present invention provides:
a method for screening a compound or a salt thereof
that alters the binding property of Neuromedin U with
20 TGR-1, characterized by comparing (i) a case where
Neuromedin U is brought in contact with the above-
mentioned TGR-1 and (ii} a case where Neuromedin U and

a test compound are brought in contact with the TGR-1.

25 In the screening method of the present invention,
for example, a binding amount of the ligand with the
TGR-1 and a level of cell-stimulating activity(e.g.,
activities of enhancing arachidonic acid release,
acetylcholine release, intracellular ca?' release,

30 intracellular cAMP production, intracellular cGMP
production, inositol phosphate production, cell
membrane potential change, phosphorylation of
intracellular proteins, c—fos activation and pH change)
are measured and compared (i) where Neuromedin U 1is

35 Dbrought in contact with the above-mentioned TGR-1 and




menbrane fraction thereof in a buffer appropriate for the screening

nmet hod. Any buffer can be used so long as it does not inhibit the-

| i gand-receptor binding, such buffers including a phosphate buffer or a
Tris-HC1 15 buffer having pH of 4 to 10 (preferably pHof 6 to 8).duﬁgrnape
pur pose of mnimzing non-specific binding, a surfactant such Béﬂ g,
Tween- 80TM (Kao-Atlas Inc.), digitonin &6 deoxycholate, may optionally be
added to the buffer. Further for the purpose of suppressing the 20
degradation of TGR-1 and Neuronedin U by proteases, a protease inhibitor
such as PMSF, |eupeptin, E-64 (Peptide Institute, Inc.) and pepstatin may
al so be added{i#) gwNene aNeunsmédinN00 &nd5H0tEH0 campodhd|abel®tought

Neuromedin U ( in. derivative) is added to 25 0.01 m to 10 m of
B ORSEERES 2y th 8GR

the receptor s i on. . 0-1 iMof the test compound are
added to the mxture. To determ ne the anobunt of non-specific binding

(NSB), a reaction ; hpin n Lve Nt -0
Neuromedin Uis al %%‘_Q‘S%ggg%g%?'TEEQSSS%(%%?:?#%HH?S ngré{fe%h%[}#?%?éﬁg
appr oxi mat 8l y Y@ 1pieferably 4 to 37C for 20 minutes to 24 hours,

preferably 30 ninufes AOméthedl Bor ALLeLekORP! SléMMoOhnatde fea5140Nn, the
reaction mxture is filtrated through glass fiber filter paper, etc. and

washed with ant"®&repbridipt A EES6F Ui RIRR DRI e /ual 0 4 AUG
200 43 radi oaatéwtdryedin ttheagd assr+1 peshidH t@mpanals iedhanngreasured with
t he
1y

aliquid scintjllation cqunter or 'y- counter ere regardin count
obtained by SUBRACA %t Gheblar?fgw Hpe sopfecq\/\]ﬁ]a(p%??gﬂ?d’

rom
t he count 18bt &sexhéa rof heheabsenoe-mdn aipned dmpetdntddien subst ance (B0) as

100% the testdecpirrpéntlfg% | Gy t ifd |ndi NSB) ,
for exanple 80% or e.sss, mj(}alﬁ\éy_be se ec%?ﬁx%%ﬂg%c%&gdu&n%Sa(r:xg;)%{ﬁl(e?%of
altering the BISHAIREPOIEr et videh Wﬁ“mﬁﬁ%m@%hdiwaie Ror
nmeasuring the g4ty Maiveesy iR |1 ansko i aE doh td o tBlwARH & HAMmasham
pharmeci a Bi otggh), Mg Redaed 1bBeh2ks wT5LBRda; Nl Qngdln Yol fixed to a

15 compound are brought in contact with the TGR-1;

(2) A method for screening a compound or a salt
therecf that alters the binding property between
Neuromedin U and TGR-1, which comprises measuring and

20 comparing the binding amounts of a labeled Neuromedin U
with a cell containing TGR-1 or a membrane fraction of
the cell, where a labeled Neuromedin U is brought in
contact with the cell or membrane fraction thereof and
where a labeled Neuromedin U and a test compound are

25 Dbrought in contact with the cell containing TGR-1 or

membrane fraction thereof;

(3) A method for screening a compound or a salt
thereof that alters the binding property between
30 Neuromedin U and TGR-1, which comprises measuring and
comparing the binding amounts of a labeled Neuromedin U
with TGR-1, where a labeled Neuromedin U is brought in
contact with TGR-1 expressed on cell membrane of a
cultured transformant containing DNA encoding TGR-1 and

35 where a labeled Neuromedin U and a test compound are




15 sensor chip according to am no coupling nmethod described in the -
protocol that is attached to the device. A buffer(such as phosphate buffer
and Tris buffer) solution containing TGR-1 purified fromthe ceIIs havi ng
TGR-1 or a transformant having the DNA 20 encoding TGR-1, or a égg 2@“
fraction having TGR-1, or a buffer solutjpn containing a purified T

a nenbrane fraction having TGR-1 and a test conpound is flowed on the top
of the sensor chip at 2-20 ul/mn. By investigating whether the
co-existing test conpound 25 can alter the surface plasnma resonance change

which is indugced b blndln romedin U on the sensor chip, the
conpound t hat F?89 Lk 5?&5?%g p?%ﬁ %ﬁe ?b%§ﬁeeﬁ SEERET G a%gfhburonedln U
can be screenedembhase oft hodutanradsorbestarrmaet comtdiningi PGATGR-1 to
the 30 sensor gggg?ggg %éﬁm&ﬂg the buffer solution(such as phosphate

buffer or Tris containing Neuronedin U and a test conpound on the
top of the sensor chip. These test conpounds are as descri bed above. 0 4

AUG 2004 445 To per frg§ mht H@tﬂ@@v?m?cE@?@bﬂgngEEhegép&&ﬁdaBg £5kaitor the
conpound that alters the binding propert et ween Neuronedin U and TGR-1

TGR- 1- nedlatedtbéF¢0sthﬁﬁl%%F%ﬁsaEP?vP%?d{%ggPro%%fFW|??%%E%E promoting or

S inhibiting agaghbdeaig @Caﬁdr@(maﬁe,wm@ﬁy&@h@fw@s f&€d &a8Eng and
intracel lul ar Ca2 releaseG tra el | ul ar ﬁf HR ﬁductlon intracel | ul ar
cGVP product i ofP™PABLRY of CRphd8 b?Ee%rﬁﬁ e t%enbr ane potenti al

change, phosphetybﬁtiem(efglnacareitUéaroprsmmmms;ng -doscHidacicvati on, pH

0% 0 GO PR b i KO IS o6 comeLs oy,

avai | abl e asuring eC| s containin
first cuIturedebﬁaaenulmtrme¢ll®l®¥eCAMBrP¥¢QP%%¥@@n|¥@FIQ¢@41%%@¥UH1|s

replaced with ééﬁﬁh?f@c%é@l@ﬁ W §s 80 1L Sp REHEIOPES ab Lodible L34 Ot OXhggduf fer,
followed by incubation for a given perjod of tine in t he esence of a

test conpound. iz pebluBFtPAnE HéOT'%% 2 nPIPTIREY L3S Ytk i fi ed by
appropri ate progsetacesluhai hercebins exé+a6s @etihet supeamdat@itchdbes) jt is
diffiCU|t1EP where a compound which activates TGR-1 (e.g. Neuromedin
U) is brought in contact with a cell containing TGR-1
and where a compound which activates TGR-1 and a test

compound are brought in contact with the cell; and

20 (5) A method for screening a compound that or a
salt thereof alters the binding property between
Neurcomedin U and TGR-1, which comprises measuring and
comparing TGR-l-mediated cell-stimulating activities
(e.g., activities of enhancing arachidonic acid release,

25 acetylcholine release, intracellular ca?t release,
intracellular cAMP production, intracellular cGMP
production, inositol phosphate production, cell
membrane potential change, phosphorylation of
intracellular proteins, c-fos activation and pH change),

30 where a compound which activates TGR-1 (e.g. Neuromedin
U) is brought in contact with TGR-1 expressed on cell
membrane of a cultured transformant containing DNA
encoding TGR-1 and where a compound which activates

TGR-1 and a test compound are brought in contact with




20 detect the production of the index substance (e.g., arachidonic acid)
for the cell-stimulating activity, due to a degrading enzynme present in
the cells, an inhibitor against such a degrading enzyne may be added
before the assay. For detecting an inhibitory activity, 25 such as the

i nhi bition of cAMP production, the basic production in the cel Ifs4cAYE0ZH04
i ncreased by forskolin or the like and 8iBen the inhibitory effect on the
i ncreased basi c production can be detected. 30 The screening by assay of
the cell-stinmulating activity requires an appropriate cell expressing
TGR-1. For the cell expressing TGR- 1, the reconbinant cell expressing the
TGR-| descri béRatloesparek 4dtk dri ktheareel desdnladdree dihecurtansddr med cel | s
capabl e of ex j TGR-1. C i.ther a,sta expression strain or
a 0 4 AUG 200 ‘%‘g‘sgtébg‘r‘n‘{s%?‘etnt%%e"lxtpar%@s’?% oL reéfcn".dﬁrf%‘eb[lsﬁgf‘rreef(ki nds of ani nal
cells descri bed above are used. For the test conpound, for exanple,

peptides, 5 proteiﬁ&r%ﬁmi@see&%ﬂmgspréy@ﬁ@eﬂ&elgg upgs,

fermentation products, extracts, plant” extracts, animal tissue
extracts afe UIOFN @ Ies& idd i daliRte- et itohedh [dgavadY rIeagRirr 10

assay more Spesd-f3 @ald,y c the dold1ow rerssidk Syt o - Uheyd) e are
used. [1] Vheﬁ ? rgp tor-expressing cell is stinulated by a receptor

agoni st, an i AO/8ca rarTEEE?S?EFn 15 p&cBRES1RLFI V8 FRAS®Hs2a result, GIP
bonds with it compeusamshilenarea sC ahd & iohEergy et ot va ealdedrenbr ane  of

receptor expr [ || ral Ly, GIR is. converted 1o GDP hy

hydrol ysi s. V\ﬁé%nr %?}nsul sg%gggg}d % ()(Fﬁﬁrg PEEEE 3o %tb{ %n,ag@ﬂ?}ﬁ)bonds
with Gprb@ei msing FM-GTRndpdaceand TGRided nndthes abbere fmetrmddsdr@lysi s
wi th keeping tlgg binding to the cell nenmbrane containing the G protein.

Using the | abeled GIPys, it 1is possible to neasure the receptor expression
cell stinulating activity of the receptor agonist by 25 neasuring the

radi oactivity remadiiordingliyne beldompariigaag. aAIkMitRy dfhitssH-eact i on, a
stimulating antagonist or TGR~1 agonist which is obtained by the
15 screening method of the present invention, with an
activity of FM-3 antagonist or FM-3 agonist which is
obtained by the screening method of the present
invention using FM-3 in place of TGR-1, an antagonist
or agonist which acts on FM-3 preferentially over TGR-1
20 or which acts on TGR-1 preferentially over FM-3, can be

obtained.

The term “an antagonist which acts on FM-3

preferentially over TGR-1” refers to a compound or a

25 salt thereof in which FM-3-mediated cell-stimulating
activities (e.g. activities of enhancing arachidonic
acld release, acetylcholine release, intracellular ca?*
release, intracellular cAMP production, intracellular
cGMP production, inositol phosphate production, cell

30 membrane potential change, phosphorylation of
intracellular proteins, c-fos activation, and pH
change) are at least 2 times, preferably at least 10
times weaker than TGR-l-mediated activities (receptor
(TGR-1, FM-3)).




activity of Neuronmedin Uwth respect to TGR-1-- expressing cells can be
nmeasured. This nethod does not use the cells containing TGR-| as descri bed
above (4)- 30 (5). This nmethod is an assay using the cell nenbrane
containing TGR-1 as described in (1)-(3), and is an assay to ne sur%Ga
cell stimulating activity as described igg(4)-(5). In this assa ,4 AUG 2004
subst ance which shows an activity to pronbote the binding of GTIPy 35 Sto
TGR-1-containing cell nmenbrane fraction is an 0 4 AUG 20% 46 agoni st. By
addi ng Neuronedin U or Neuronedin U and a test conpound and observing the

change in GIPy S bhpeditneqmgqc | er C;r;ios auﬁ—fiic i 40 & Egi-3l-cont aining cell
menbrane fraction as corrparecf’1 WiTH e ST ngl'e Sdm st ati on of Neur omedi n
U the conpounguefsrendlitdily thverhiTtR-11J pedeest Lobet weepohiadr omedi n U and
TCR--1 can be sghaengd e ;¢o0nRawd ppisch J3di-Gat the.achi yi: t hat
inhibits the GIPyS br_tl%r!d:ieng accel er ation 3'gtcteidl\??l:t%at %%élT%g}%?ég\rl%tlg‘l}sni ng cell
10 nenbr ane fr &&HioH e sNd@r-@nediar iV iddeshe fs enaanedngs agachadgndat e

substance whi chdigy Ganallse 0fhcRlthalkhRg ihke relieAdiend i REQREELY uRatWeghr TGR- |
and Neuromedin U, On the other hand, an_agoni st can be screened_by addi ng
a test conpour@l&este ARFrE5SALVLAG CAMEGPBPIUStAfNngla5raE€1LEAAE on

activity to a tGRrlpeoduaitiong Gelblsitdenmphasehbtacpireguasival, | ceCancretely,
an exanpl e of thebscreeni ng rEet Iiocé% i S de§cri ed ?s foll O%/S. A cel |

menbr ane fract "SR 226 "CoRPAFRITAG - TERAPI5r e BAPER BY YL RELRBt RSd descri bed
above is dil utied raicel lalaenprateidsl, uci-dosbattérasabati end pd. g. 50mM

TS, STMAGCLZ, k0T 0601 o 0o ETP: - Oc 6o B T Ay The ALt igy scal e

may vary accordingto the anmount of receptor expression. t he 25
sol ution is tr&A3eer s&gongeratbanh TEH53 mMRELRSREJRATLViBieRedrBREEIEATU and
a test conpoundragreladgedithereto, and then [3SS]GIP yS is added to nake
the final concentration of 200pM After the mxture is kept at 25C for an
hour, an ice-cold buffer solution for 30 washing (50mMM Tris, 5nM MyC 2
150mM NaCl, 0. 1% B3ke term “an antagonist which acts on TGR-1

15 preferentially over FM-3” refers to a compound or a
salt thereof in which TGR-l-mediated cell-stimulating
activities (e.g. activities of enhancing arachidonic
acid release, acetylcholine release, intracellular Ca®'
release, intracellular cAMP production, intracellular

20 ¢GMP production, inositel phosphate production, cell
membrane potential change, phosphorylation of
intracellular proteins, c-fos activation, and pH
change) are at least 2 times, preferably at least 10
times weaker than FM-3-mediated activities (receptor

25 (TGR-1, FM-3)).

The term “an agonist which acts on TGR-1
preferentially over FM-3” refers to a compound or a
salt thereof in which TGR-l-mediated cell-stimulating

30 activities (e.g. activities of enhancing arachidonic
acid release, acetylcholine release, intracellular ca®*
release, intracellular cAMP production, intracellular
cGMP production, inositol phosphate production, cell
membrane potential change, phosphorylation of

35 intracellular proteins, c—-fos activation, and pH




0.05% CHAPS pH7.4 1.5m ) is added. Then, the solution is filtered with a
glass fiber filtering paper GF/F. After drying the filtering paper at 65C
for 30 mn. the radioactivity of [35S]GIP y S bound with the merrbrane 35
fraction left on the filteri ng paper is measured on a Q 4 AUG 200§ 47A[LG 2004
liquid scintillation counter. The radioactivity in the experinent wt
single adm nistration of Neuronedin U i40set as 100% the radioactivity in
t he experinent w thout adding Neuronmedin Uis set as 0% and an 5

i nfluence of a test conpound to the GIP yS binding acceleration activity

by Neuronedin Uis calculated. A test conpound which makes GTPyS bi ndi ng
accel eration oaxatdg\ej)tyaréoatexaapltezselﬁéeer beeseradlybatsekgstedoas a

candi dat e subst.ance |ch|s a ring the Oblndln ro erty
bet ween TGR-1 s%ﬁ'& Neur ot el %apn( g‘lff" % tt”df 355 r'déS %ﬂpﬁl r

is reduced byTGRe INe188di.n U stimulation in a TGR 1- expressing ceI I ,
using this reaction, the cell 15 stinmulating activities of Neuronedin to a

TGR-1- expressing cell can be neasured. Using the anti-cAM antibody
obt ai ned by i muniThal gdnaxetatdesarigiion ofgddtes koM avethozl - | abel ed

CAMP (both argg Qﬂw@s@dy l%\o@nltawne)m tRe £3ABRLs Of CAMP production 20
in various aninmal cells expressing TGR-I can be neasured by RI A or other

El A system such as the conbination of anti-cAWP anti body and the | abel ed

CAVP. It is alsorpassity erdro-Icaidictim tqiéa@,tdxfdeeﬁﬂrigomxebshdme;f $I% rret hod
usi ng beads contai ni ng t he scintillant fixed

usi ng Prot ei nPASSF n *SYSAHBERy £8Y éébggaaﬁeaﬂ"fa%ﬁjeuélg&df 8P BHuétsl on of
the antil@TAVRtagbnliedys ahe bDskel-mialtédneAMPGRudi.nFheheekkilt produced by

Amasham phar Mg Biat ?‘;’.Q):'tl%gl LR ohlb$: §ﬁ§a?$fs)4§¥n‘égﬂé 'wtarglsb%%ﬁlaﬁ' eto

conduct a screening ound that alters t bi nding property of
Neur omredi n U &ﬁém-'FéR Ia“Wlibﬁ@Peé’é' rfg-sthhés BFSFHr 519 | nBes&eEFPUPAPABANP by

ligand such asn Gakeitanar ARcahobskahkn whichekRcugagecuhe agount of 35
intracellular %@NEh ad%ln% g%%%%ggg&g gooﬁse %Gﬁ”ﬁdproguced by a
15 recombinant in a large scale. To produce TGR-1, the
above-mentioned methods may be applied.

In the screening methods, the cell containing TGR-
1 or the cell membrane fraction can be prepared
20 according to the preparation method described below.
When the cells containing TGR-1 are used, the
cells may be fixed using glutaraldehyde, formalin, etc.
The fixation can be made by a well-known method.
The cells containing TGR-1 include host cells that
25 have expressed TGR-1. Such host cells include
Escherichia coli, Bacillus subtilis, yeast, insect
cells, animal cells, and the like, as described above.

The cell membrane fraction refers to a fraction
30 abundant in cell membrane, obtained by cell disruption
and subsequent fractionation by a well-known method.
The cell disruption methods include cell squashing
using a Potter-Elvehjem homogenizer, disruption using a

Waring blender or Polytron (produced by Kinematica

35 Inc.}, disruption by ultrasonication, and disruption by




0 4 AUG 2004 48 and the test compound; and observing the change in the
anount of intracellular cAVMP as conpared to the case wth a single

adm ni stration of Neuronedin U_ Then, a conpound that shows an inhibitory
activity on the cAMP 5 production inhibition induced by Neuronmedin Uin the
TGR-|1 -expressing cells can be selected as candi date substance II}aAUGsQﬂDl,
capable of altering the binding property between TGR-1 and Neuronedi n U

On the other hand, the conmpound that indicates an agonist activity 10 can
be screened by adding the test conpound al one and measuri ng the cAWMP

production inhib Tll on _activity. Nbg8 Egem fic t he screeni ng met hods
are described 5%' f SPFE¥ANITERT PUERpFBSE| RE? Bf‘fl?ra‘ﬁa 18CHPAFEHE at
5x104 cel | / wel breasar24uaghly pl atencandresdlbrvahedlim abeulL 48 hours. The

cells are wash reantaining utyl -

met hyl xant hi ne%gﬁlbg%@engQ dogg%ﬂgﬁEbﬁscafpf-ﬁ 45"(' erP%l?l %" referred to
as reaction bufferkiop8tThenusOngnd oénthéfvwegatt fonchbuffechigsadded to the
cel |5, and 4NeqerblseahekePhet Dol BRUBAl Bhnl Pty Sradloptes. Then, the

reaction buffer 1s renbved and fres tion buffer is added to
the cells. TheRntrhEugahtenenFduf expmpde p5adife Eolai &l agupbed) 2slkor skol i n

i addi tion tosdnikobaNeur QEREEDELGEN 2l DRULPedliapsod ket cgonpound is
added to the ceIIs The reaction is made at 37C for m nutes. 100ul of

20% Per chl ori c3a8PR FE™hdfRH #0SRPED E’ﬁél‘?%é‘&‘??%lli’l'h%tho“’by p’F%cmg it on
ice, the intramghhubay, CAMP rssuBOirgt s@ssethtdhe &ﬁmwtttﬂif@@%d? 49 &he

t t it h bi ot ech
e amoudt “of TEARE EFetlcLh° DI TP Ror i 1 008 SRR o Te. Ear € Too%
t he anount of BAMPtesnhd bitleeuby. tTﬂeeamIdEemmiit@telmnsﬁom;rmmﬂ is set
35 as 0% and apsiyflyepce rﬁ’ém}BP&née§£a8@£‘&9“”ﬂ1é’r}nérﬂ§r§xﬂvpfloaéltf$@ £004 49

production inhibition act|V|ty ¥ urorremUls cal cul ated. A test
conpound whi cht Helkekn t gpePEodped TGR-1, and membrane components, such

as cell-derived phospholipids and membrane proteins.

15

The amount of TGR-1 in the cell containing TGR-1

and in the membrane fraction is preferably 10 to 10°
molecules per cell, more preferably 10° to 10’
molecules per cell. As the amount of expressed TGR-1

20 increases, the ligand binding activity per unit of
membrane fraction (specific activity) increases so that
not only the highly sensitive screening system can be
constructed but also large quantities of samples can be
assayed with the same lot.

25

To perform the methods (1} through (3) described

above for screening a compound that alters the binding
property between Neuromedin U and TGR-1, an appropriate
TGR~-1 fraction, a labeled ligand or a compound having a

30 ligand activity (e.g. Neuromedin U and a salt thereof)
are used. TGR-1 fraction is preferably a fraction of a
naturally occurring receptor protein or a recombinant
receptor protein having an activity equivalent to that

of the natural protein. Herein, the equivalent activity

35 is intended to mean a ligand binding activity. For the




production activity, for exanple, 80%or less by inhibiting the Neuronedin
U activity can be selected as 5 a candi date substance that is capabl e of
altering the binding property between TGR-1 and Neuronedin U To neasure

t he cAWMP production acceleration activity, the cAMP produced by MdAH& 2004
test conmpound 10 to the TGR-|-expressing CHO cells w thout added Forskolin
is measured according to the above-nentidded nethod. In this case, a test
conpound whi ch makes the CcAMP production activity, for exanple, 10% or
nore, can be selected as a candi date substance that is capable of 15
altering the binding property between TGR-I and Neuromedin U. (3] The DNA
cont ai ni ng CRHE HlsxAM reisgand eared etrfent gompaand Serdiady iantla gdred nul ti - cl oni ng

site upstream of, . cjfera e of Picagene basic wvectaqr. or Picagene
enhancer vect oargf(’%%)%ydo“}| I L{)é Isb?m?%}?\eaér)rjé% dasa B Eifor et Ve Vit lor . 1n
the cell transfactethnpla, thel QR rleporitest wjerre VBt ol *°a)st ifMalat i on

Whi ch causes t 951!”8168@3‘?%' DafedEy N%‘gg?rﬁédﬂ? r?xé’éeé?ﬂqé’%%eét'&'{x?rase 25

gene t hrough E and a production of erase protein y neasuring the
| uci f er ase’actdefiMptive) andgasie to detect the change in the amount of
CAVMP in the cells into which the CRE-reporter gene vector is introduced.

Thus, the conmpound that alters the binding property of 30 Neuronedin U and
TGR-1 can be scredlf vy iR 1to EBFp‘ffg%%'i Mg & 1L B phi £ the
CRE-reporter gemrpoveet that %liteansfert edndihg gelopidrtyobeth@escr eeni ng

met hod are ag, fQllows. 4 AUG 2004 CRE-reporter gene intrqduced
TGR- 1- express?’ﬁélorc?g\el S g’s B acé’é1 9‘” %O]‘flf'—t\/&elal t5ICaFe Cat PAEMEtt ati on of
5x103 cel 19 welils, paedandd ibyatsed feodiggowel48 lcontsinihg TER-1s car ehwashed

wi th Hanks' b 3 0 1) Q. .0 - I t hi ne,
0. 05% BSA ang‘fe%%rﬁ%ﬁggéé)c (t%g?leirt trﬁ%:ﬁyé’?g l%a%@{h%gﬁ? f %?%%h?%tﬁ@éc%%i ni ng
0. 2mM 3- i sobufie: FERRFAN g fMFtHed 0. BBY, BSAfeanerR 0t 1EPRSSCj kor@ferred to

as reaction bufsf ér) do@sSmbtofinhi®ikeatlel 0AgantiFeeceptadded nhanyhe cells.

such buffers including a phosphate buffer or a Tris-HCl

15 buffer having pH of 4 to 10 (preferably pH of 6 to 8).
For the purpose of minimizing non-specific binding, a
surfactant such as CHAPS, Tween-80™ (Kao-Atlas Inc.),
digitonin or deoxycholate, may optionally be added to
the buffer. Further for the purpoée of suppressing the

20 degradation of TGR-1 and Neuromedin U by proteases, a
protease inhibitor such as PMSF, leupeptin, E-64
(Peptide Institute, Inc.} and pepstatin may alsoc be
added. A given amount (5,000 to 500,000 cpm) of labeled
Neuromedin U (a Neuromedin U derivative) 1is added to

25 0.01 ml to 10 ml of the receptor solution. Also, 107%
to 10°' iM of the test compound are added to the
mixture. To determine the amount of non-specific
binding (NSB), a reaction tube containing an excessive
amount of unlabeled Neuromedin U is also prepared. The

30 reaction is carried out at approximately 0 to 50°C,
preferably 4 to 37°C for 20 minutes to 24 hours,
preferably 30 minutes to 3 hours. After completion of
the reaction, the reaction mixture is filtrated through

glass fiber filter paper, etc. and washed with an

35 appropriate volume of the buffer. The residual




10 Then, the cells are kept warmin a cultivator for 30 mnutes. Then, the
reaction buffer is renoved fromthe system O0.25nml of fresh reaction
buffer is added to the cells. Then, the reaction buffer 0.25ml c ntalnlng
290 M Forskolin in addition to 1nM of Neuronedin U or 15 hburoned%n#hA@@
test conpound is added to the cells. The reaction is nade at 37C for

m nutes. The cells are dissolved in a dé@onp05|t|on solution for Plcagene
(Toyo Ink). To the deconposition solution, a |um nescent substance (Toyo

I nk) is added. The 20 |um nescence by luciferases is measured with a

| um nometor, a liquid scintillation counter, a top counter or the |like. An

i nfl uence of tFRAERHPBLAHEY HR thE t@FaSE helhe hdk hiteF daRey b3 Mesmonedin U

and TGR-| cannbesweas Wi eeh by pﬁ@ﬁlé@ﬂ@ﬁlimm%&m&mﬁw uci ferases
with the case where Neur.onedi n Iqlﬁe%n%?% adm ni strated In this process,

by adni ni st r atTAY P Reur'tHed Fegax £ REARERE e by t he
Fol skol i n sti sttt isg i tHe bkifacht The soirpasett £ihatb retiower avdie

i nfl uence of ur onedi n, U be sel ect e as a c d| dat e subst ance
Lhat o e 8 B TR Tecln Eh e 360 S e bR O Y Ter L on Che
ot her hand, ammxmimisxve;ammasmesermd lays a@(m%ngthlaetbeat coappaund si ngly

and observi ng the. l}'ﬁb&ll@& |tq.n3 %érﬁef dd rlﬁ[j?cflﬁrﬁ% bar;r{ %@m}ce j_;:alysed by t he

Fol skolin 35 sti ati1on urone e increase. 51 0 4 AUG
2004 Al kal i ne gitrsepimt e, O%M@Wu%lsel%@@ﬁ&m arcar wrd

Q - gal act osi dasp a5k ber Used @h@ tHERAIMEMPYPIvpdias) drstJdigl fri@se. The
activity L t he f roduct of reporter gene can be neasured easily using
y

commer ci a oM ng kit. The activity of al kaline phosphat ase
can be nmeasured by Lum -Phos 530(Wako); the activity of Chl or anmpheni col

and acetyltransfetase ¢ %qi%% urk?ﬁ“p F%S oIa heni col
Acetyl transferase 'Assay m %/ |V|nty olfrls ga act osi dase can
be nmeasured byeyxamsdinGll.- m%m)(maﬁh&mmawyeﬁpp@smfﬁgm S
release the pe used. In this method, Neuromedin U is fixed to a
15 sensor chip according to amino coupling method
described in the protocol that is attached to the
device. A buffer({such as phosphate buffer and Tris
buffer) solution containing TGR-1 purified from the
cells having TGR-1 or a transformant having the DNA
20 encoding TGR-1, or a membrane fraction having TGR-1, or
a buffer solution containing a purified TGR-1 or a
membrane fraction having TGR-1 and a test compound is
flowed on the top of the sensor chip at 2-20 @ 1l/min.
By investigating whether the co-existing test compound
25 can alter the surface plasmo resonance change which is
induced by binding TGR-1 to Neuromedin U on the sensor
chip, the compound that alters the binding property
between TGR-1 and Neuromedin U can be screened. This
method can also be carried out by fixing TGR-1 to the
30 sensor chip and flowing the buffer solution(such as
phosphate buffer or Tris buffer) containing Neuromedin

U and a test compound on the top of the sensor chip.

These test compounds are as described above.




15 netabol i ¢ substance of arachidonic acid to the outside by the

Neuronmedi n stimulation, if arachidonic acid having radioactivity is taken
into the cell beforehand, it is possible to nmeasure a cell stinulating
activity by nmeasuring the radioactivity rel eased out of the 20 cel4 AUG znm
this process, by adding Neuronmedin U or Neuronedin U and a test conpoun
and exam ning an influence of Neuronedi a4U on the arachi donic acid
netabolite rel ease activity, the conpound that alters the binding property
bet ween Neuronedin U and TGR-|1 can 25 be screened. The conpound t hat
inhibits the arachidonic acid netabolite release activity of Neuronmedin U

can be sel ected asra manth @at €hé Wisdwd e rddittnlderodhe i ndidg g operty
of Neur onedi n f_% a the ¢ i ndi cates an

TGR-| . reover, und, .t hat
agoni st 30 actiVi ?‘y CaPBe etz}?etd adfeef&dit%g‘g) 4G FERSEEYd  singly and
checki ng t he &regotriesho MNes raxiedi imettalzold (TSR-1e| ddRe laatdddiatted Rell-
TGR- 1- - expr essi lL1:s. . 004 52 The .detail s t he screening
met hod of the%thg‘#%%&ﬁg‘gt Rt AR & S8 Y e ot mra g Lt e
Neur omedi n® U amdribdRinga e agh ifdginionscis FTeRebsexprestivighClidneel | s are

| d at 5x1 I 7 welsl - [2+ t . L Vat t 24
placed at 5x1Q4)eG&ll / Weltlr 2052 18 A4 WRISR ]B.l 3ﬁ8é’2?larg¢#%£oé/lai&%£ ggm?pou

hours. After cultivation, 0.25 G/well o _ nic acid s added.
16 hours af t ePTREMICHEOPIHE M tEr&eHildddite CAMPd prodacEdions aneswashed with
flanks' 10 bubhesphaié. $kogiitaion,N@ed .10 a¥mBSAnAN 3 o2@Mi HEPERang&hen, 500l
of the Hanks' E‘Uffﬁr gBH?.A c%nt,ai ni 21%1 0.05% BSA and 20mv HEPES in the
presence of t RECPPASFYLESACBNPralREh2GF  18RINEPSREAFn B-6PS10nM

Neur omedi 0 U aandvehiéohespHcotpoged escaldednt becachswekl( heiagnafter, 15
Hanks' buffer . ai.ni 9 . .s.referred to
as reaction bﬁ?’?grz) ﬁg,&f‘tgg% b?ngg ate?%g{%%%g%%lggwgo“%ggﬁféi‘? Ebgftl of
the reactionSPEF&Ei6AlilY adbedcedla sepseiniagofGRThearet férahount of

rel eased [ H3] canaekiedoBhCaamud tielalbel bigre20 #&r MBS US @ OY: fy SCipd i | ati on
counter. The augunt, of cbEBL 2L2GRLHOR, 8 RhdaTRE M Lyl Byt N modl um
wi t hout
15 appropriate non-cytotoxic buffer, followed by
incubation for a given period of time in the presence
of a test compound. Subsequently, the resulting product
is quantified by appropriate procedures in the cell
extract or the supermnatant. When it is difficult to
20 detect the production of the index substance (e.qg.,
arachidonic acid) for the cell-stimulating activity,
due to a degrading enzyme present in the cells, an
inhibitor against such a degrading enzyme may be added
before the assay. For detecting an inhibitory activity,
25 such as the inhibition of cAMP production, the basic
production in the cells can be increased by forskolin
or the like and then the inhibitory effect on the

increased basic production can be detected.

30 The screening by assay of the cell-stimulating
activity requires an appropriate cell expressing TGR-1.
For the cell expressing TGR-1, the recombinant cell
expressing the TGR-1 described above and the like are

desirable. The transformed cells capable of expressing

35 TGR-1 can be either a stable expression strain or a




added Neuronmedin U, is set as 0% the amount of [H3] arachidonic acid
nmetabolite in the nediumw th added 10nM Neuronedin, is set as 100% and
an influence of 25 the test conpound on the binding of Neuronmedin U and
TGR-1 is calculated. A test conpound which nakes the arachi doni tn ‘%Hs %o(q;'
nmet abolite production activity, for exange, 50%or |ess, can be selecCt

as a candidate substance that is capable of altering the binding 30
property between TGR-1 and Neuronmedin U. [5] Wien Neuronedin U stinulates
the increase in intracellular Cat concentration in TGR-1-expressing

cells, using this fact. an influence, of.test, conpound .53 0O AUG 2UU on the
bi ndi ng bet weeﬁr oF BB T P TP ARG G 284N E’r ¢ &% %é&.%sT@%- £ ssi ng
cells are placedlbs desteibédzadobe caveruggdiss for a mcroscope. After 2
days, the nmedium is replaced with HBSS in which 4mM of Fura-2 AM (Dojin
Kagaku) is suspended, and left for 2 and half hours at roomtenperature.
After washi ng w t hEpBSEhet hestogempoyhdssfes sedmpbea penpeidedhe increase

inth ti rdfe] . t | ted
in the ratiso ofrdfeind ?gé%%yn%&tiéy%w&m&bﬁ ﬁ@é‘é@&%’@ﬁ%@o@%%“ €

wave | ength is_340nm ang is measured by a s uof onet er
when Neur omedi Fe TRt AR RREPHICES ante bl t 5L Ao UhRTHF e2%ieleRelts By

nmeasuri ng the agdhangiman theshdtenstdyrHfafd upg@ascence caused by 15 addi ng
the test conpound conpared with that by the single adm nistration of

Neuronedin U, the conpound which has the influence on the binding between
Neur onedi n U and TGR-dé4scahbdetler aporee-mdni i dresdol bganditdgBspduced by

nol ecul ar ;devi : . 0-3 .AM (Produced by
Dojin Kagagu) %sgga}gggbe%;t%d%glef%gﬁlzlg'ug%le%lgéolﬁl olrri"té T csé{ﬁtsel?sake up
Fl uo- - 3AM Thexre| the arkevatredi38d cent ri f ugi ng several tines, and pl aced

on a 96-well plate. The cells are set to a FLIPR device, and Neuronedin U
or Neuronedin U ZSEﬁﬂd a test conpound are added in the sane way as Fura-

2AM By neasuring WEFhde TP TENS IS C9tuoresteritelatrled by
added the testbxapmrebtasr agonist, an intracellular G-protein

15 becomes active and, as a result, GTP bonds with it.
The same phenomena can be observed with a cell membrane
of receptor expression cell. Generally, GTP is
converted to GDP by hydrolysis. When GTPvy S is added
to the reaction solution, GTPy S bonds with G-protein

20 as GTP does, and it does not suffer from hydrolysis
with keeping the binding to the cell membrane
containing the G-protein. Using the labeled GTPys, it
is possible to measure the receptor expression cell
stimulating activity of the receptor agonist by

25 measuring the radiocactivity remaining in the cell
membrane. Applying this reaction, a stimulating
activity of Neuromedin U with respect to TGR-1-
expressing cells can be measured. This method does not
use the cells containing TGR-1 as described above (4)-

30 {5). This method is an assay using the cell membrane
containing TGR-1 as described in (1}-(3), and is an
assay to measure a cell stimulating activity as
described in (4)-(5). In this assay, a substance
which shows an activity to promote the binding of GTPy

35 S to TGR-1l-containing cell membrane fraction is an




conpared with that by the single admnistration of Neuronedin U, the
conpound whi ch has an influence on 30 the binding between Neuronedin U and
TGR-1 can be screened. Above these, the conpound that inhibits the
increase in the intensity of fluorescence by Neuronmedin U can ﬁ Sﬁb c?@
as a candi date substance that is capable of altering the bindi ’*p Ee
between TGR-1 35 and Neuronedin U On thdéot her hand, by observing the it 4
AEG 2004 54 increase in the intensity of fluorescence by single

adm ni stration of the test conmpound, an agoni st can be screened. 5 To
screen the conpound that has an influence on the binding between

Neur onedi n U aitghriGR: 1, Byl asldin§Gelirogwpliasyi g Sellrsmanenall awadat o

CO- express a gcenSeEof ngmpnrcptaeri %échras Ae?fglorigl whi ch r%%%at s light when
the intracel tiar CHRONT itteaSes T The% hEFes887FR tRe“16 ¥ Rtracel | ul ar
Ca ion causes PAeqgliorg radae lzacanierCacthividingd ywaeR+d vaditatiesirdg ght . Usi ng
this fact, r i Q di est_.compound are added and
t he change i r’\llect%hlglnsﬁngjn%nté;/ éﬁlg%n%ﬁlneas%cleéﬁg@%r%ndteﬁlttﬁeatessltnggoenpound is
added as chnpadadndisttratisn 5 Neuroniawgine Uadribe stormdword dfhaNeur onmedi n U

is observed fQredhe S %@idlgr%yl%ﬁﬁ}o%éﬁg@n”%h%d%% a%,q the

above-nmentioned nmet hod except t'hat this nethod does not require cells to
take up a fl udiGsders@® fposcaseaedo Fbp symaadNAgvhichgbniscates

recept or - expr ass REtiGAthS thahe iGNy ahieotTely 5NEshi@hgt ri phosphat e
rises. By observing the reactiaon in TGR: 1- eﬁpressi ng .cell's__caused by

Neur omredi n U, ¥ 1EGRATOTRY &St 1Hds %h @ iTFR de 8 t8nPiRg Ketdi ng bet ween
Neur onedi h0 U amethbEGRel 2% atdonbdys teeanectdiGelll saar beplsadedticd as24- wel |

plate, and i fQr i;nc far nor ay in a
edi um to whi G JHERTSntE g, SCUIRE ST B HENG 1 L0 ng
wel |, Neur onediindingr PI@erdynbgitvegnad§Ralt esd Yempomsdiar @.added t heret o,

and 30 then 1Q%ePepreRlrohagdaCiath agondded chg BEOBcRENEEABY QRaingNE
reaction solution is neutralized wt ho%sSM KOH and 60nmM HEPES sol uti on,

and passed t hif§§¢h SR BMHM 2 PRfednd erving the GTP¥S binding

15 acceleration activity to a TGR-l-containing cell

membrane fraction as well,

Concretely, an example of the screening methods is
described as follows. A cell membrane fraction
containing TGR-1 prepared by the method described above
is diluted with a membrane dilution buffer solution
fe.g. 50mM Tris, 5mM MgCl,, 150mM NaCl, 1lu GDP, 0.1%
BSA pH7.4). The dilution scale may vary according to
the amount of receptor expression. 0.2 ml of the
soclution is transferred to Falconb 2053. Neuromedin U
or Neuromedin U and a test compound are added thereto,
and then [*’S]GTPyS is added to make the final
concentration of 200pM. After the mixture is kept at
25°C for an hour, an ice-cold buffer solution for
washing (50mM Tris, 5mM MgCl;, 150mM NaCl, 0.1% BSA,
0.05% CHAPS pH7.4 1.5ml) is added. Then, the solution
is filtered with a glass fiber filtering paper GF/F.
After drying the filtering paper at 65°C for 30 min.,
the radiocactivity of [ﬁS]GTPVS bound with the membrane

fraction left on the filtering paper is measured on a




with AGLx8 resin (Bio Rad). After washing with 5mM Na2BG3 and 60nM HCOONH4,
the radioactivity, which is 35 eluted by 1M HCOONH4 and 0. 1M HCOOH, is
measured by a 0 4 AUG 2004 55 liquid scintillation counter. The
radioactivity in the mediumwhen Neuronedin Uis not added, is pe&gﬁ 020/
the radioactivity in the medi umwhen Neuronedin Uis added, is Se 6 [?54
100% and an influence on the binding 5 Bdtween Neuronedin U and TGR-1 can
be cal culated. A test conpound which nakes the inositol triphosphate
production activity, for exanple, 50% or |less can be selected as a

candi date substance that is capable of altering the binding property

bet ween TGR- 1 19 fetitoheldinian unter ot Rbe mandoaby iohser Vinng Hhe

increase in thexpawomidmd FdPhoSEhaie B itd activity by single
admi ni stration of the test corrpourl}?é _ an&gg%nélt%%tclgﬁl bo'etJ é%ler”e‘éﬁ'éedﬁ.]“ﬁtj[?]
The DNA cont ai'fii i TAE (A9% + ddpforfsstinagtamilty i ithee e dintent he

mul ti - cl oni ng vsiittheutpsiddEaiy ofeu dow@idier a5 q IQRE. %fs %i%_?,a%%'ﬁ'ie Rasi ¢ vector or
It Is naned a RE-reporter gene

Pi cagene nh r tar. (Toyo .Ink). S

vector. Ingt hg&lce ule\"t%%ar?s:ff %‘ct%gﬁt\mct‘%‘f‘ﬂoh’é‘dﬂﬂ? 2her 638 8rbiedéngector, a
stimul ation whicetelegaséont het ivityeaye Ned romragel! qlsaba%%‘iait'é%luc%\s an
expressi on of telsucifarnass 49 h h ;d/ba roduction of l'uciferase
protein. By neaessuri(_:nglbt hgdl S'g? rgr é§§%8a§55$?$ ,l?‘{i)l?% docel pratiendet ect

t he change in2thévV2Eyandant espmpher 86ek| aratesal cbam be tBeeeeblys At 0

which the TRE- cap@itigteJ808s¥8AERT wh$ chNiLO Th get ails of the
screeni ngldretgoddof the conpound that Cgl %%rggﬁﬁgl%i ﬁgi AgtBEtRgetne
Neur omedi i U ShSTBR-B*EBRREY PREVTER- TGRxprendi Ngurehtditouwhi ch

TRE-reporter gene 30 vector is transfected are as follows. The TRE-reporter

2e103 cel | /wel |, 2ha"EER EOat BIOPBE BBoaP CABCROUMIAFTRBMEEEPS are 35
washed with HeRREcedURY etiipHieuonedtni Di ngid. DSAESA QD 4 AHE 2004 56
expressing cell, using this reaction, the cell
15 stimulating activities of Neuromedin to a TGR-1-
expressing cell can be measured. Using the anti-cAMP
antibody obtained by immunized mice, rats, rabbits,
goats and cows and '?2°I-labeled CcAMP (both are
commercially available), the amount of CAMP production
20 in various animal cells expressing TGR-1 can be
measured by RIA or other EIA system such as the
combination of anti-cAMP antibody and the labeled cAMP.
It is also possible to conduct a quantification by the
SPA method using beads containing the scintillant to
25 which an anti-caMP is fixed using Protein A or an
antibody to IgG of an animal used for production of the
anti-cAMP antibody, and '*’I-labeled cAMP (using the kit
produced by Amasham pharmacia Biotech) .

30 In this assay system, it is possible to conduct a
screening of the compound that alters the binding
property of Neuromedin U and TGR-1 by increasing the
amount of intracellular cAMP by ligand such as
Calcitonin and Forskolin which increase the amount of

35 intracellular cAMP; adding Neuromedin U or Neuromedin U



and 20mM HEPES. | OnM Neuronedin or | OnM Neuronedin U and a test conpound
are added thereto. Then, the reaction is made at 37C for 60 m nutes. The
cells are dissolved in a deconposition solution for Picagene 5 (Toyo Ink).
To the deconposition solution, a |uninescence substance (Toyo |n§)4 i&6 2004
added- The |um nescence by luciferases can be neasured with a

| umi nometor, a liquid scintillation counttér, a top counter or the like. An
i nfluence of the conpound that 10 alters the binding property of Neuronedin
U and TGR-1 can be neasured by conparing the | um nescence by | uciferases
with that when Neuronmedin Uis singly admnistrated. In this process, by
adm ni strati ngand\lenj'r&)nmﬁtn agmpchmdnound  alfs d nwiime stenchamer das ahelb

through the i | d.that inhibits the
R 4 SOTAGHIAL S’ o N 2RO )

increase may b cted as - a candi date su Sstance that calter $&Me bi ndi ng
property bet wddd Newioreddi rednignic theR-ibn @f tﬂwr@tmeinnhahd Then, agoni st

can be screenecqm@blgﬁfilﬂ}glg quoth%s rpqrmgmcb%& %lél}gr_]_(l‘),ﬁ_g_g,nqmutﬁ%r the

increase in |um nescence he i ncreéase
phosphat ase, ERICGUEHHEI 1(!611}3115&@571 tinghisiesk dge Neuromegdinadt 44 Géi@e can be

used as a 25 mepont-@ixHene iMed«das ldan bRy asgectha ast vidhnhdafiathe
product of repoHser ene can .be nea red easi |y  usi ngs comercially
S

avai | abl e neas¥ & hate I8 GARARY S0Pt a?'|l|11§|rlﬁlg 5H6s PHRCA88 can be
measur ed by meoplahca:y BAWAE0 TGR-1e aaet iNeurymeB iGhluor appheré cothand 30
acetyltransfe o be. ?E& e FAST CAT . chrol anpheni col. .

Acet yl transf e?‘%@g Agcg\e %ﬁo%h@ﬁ eggéc £ it f?gSPlS% Sglgéc\,’t"(%’i dase can
be neasur¥d b?aﬂAtPleorS@r@In—e)@Eb(YV\aldd)lngO UheAt.dSSZOOIJJmE@upE} allbnehengr owm h of

TGR-| - expressiagse@lihy ithe CAMPOBESLR thBW Qﬁﬁ%@tyokhae%gbi e activation
of MAP ki nase can be "observed, this growmh can be quantitie by measuri ng

the activation of MAP ki nase, thym dine 5 incorporation, nunber of cells
(e-g. MIT). Usi ngMdiesepdtEaSidaamgnt $het ﬁ%r@z@lﬂiﬁ@@nﬁeﬁ:h@tjsabtr%rs t he bi nding

described as follows. TGR-l-expressing CHO cells are

15 plated at 5x10° cell/well on a 24-well plate, and
cultivated for about 48 hours. The cells are washed
with Hanks’ buffer containing 0.2mM 3-isobutyl-
methylxanthine, 0.05% BSA and 20mM HEPES
{pH?7 .4) (hereinafter referred to as reaction buffer).

20 Then, 0.5ml of the reaction buffer is added to the
cells, and the cells are kept in an incubator for 30
minutes. Then, the reaction buffer is removed and
0.25ml of fresh reaction buffer is added to the cells.
Then, the reaction buffer (0.25ml) containing 2uM

25 Forskolin in addition to 1nM of Neuromedin U or
Neuromedin U and a test compound is added to the cells.
The reaction is made at 37°C for 24 minutes. 100pu1l of
20% Perchloric acid is added to stop the reaction.
Then, by placing it on ice, the intracellular cAMP is

30 extracted. The amount of cAMP in the extraction is
measured by using cAMP EIA kit (Amasham pharmacia
biotech). The amount of cAMP produced by the Forskolin
stimulation is set as 100%, the amount of cAMP
inhibited by the addition of 1nM of Neuromedin is set

35 as 0% and an influence of the test compound on the cAMP



between TGR-1 and Neuronedin U can be screened. After addi ng Neuronmedin U
or Neuronedin Uand a 10 test conpound to the cells, and then obtaining
MAP ki nase fraction froma deconposed cell solution by inmunoprecipitation
with an anti-MAP ki nase anti body, MAP kinase activity can be msaﬁu eg
easily by using, for exanple, MAP Kinase Assay Kit (Wako) and y { 2004
15 ATP. For thym dine incorporation actiway, Neuronedin U or Neuronedin U
and the test conpound are added to the inoculated TGR 1-expressing cells.
Then, [nmethyl- 3H) -thymidine is added thereto. A radioactivity of a

| abel ed thym dine that is taken up into the cells can 20 be neasured by

di ssol ving thexatuston odutitigd hect 1wt past Ivd dshadin, & Iiguid
scintillation GOuielted© syre the growth of TR 1 -expressing cells,

the cells are inocul ated a |rstc,°“5?ﬁiﬂl S U msHeadi rihzs Mt Neur onedi n U
and the test EFHBATE @Y @ctdosdt,0 fdhexeidle, BN oMEss

(3- (4, 5-di met Aylhizsitdii VA - di.phenyl - 2Htetrazol i um Et))lyon‘i de) is
added thereto.  After e %ﬁeﬁéb?ﬁ?l@eﬂ“e%vm- GR8pRRoseRRicted asi dified

by hydr ocht or Pc “48dAarT stbsivarae witiach iiss ca@aboemed hrearMi ikRet he cells

was neasured bynabsgr propBrtgt hatRREY _details_of screening nethod using
the | abel ed thynidine i ncorgorati on a???{v?t %/mfio *Pre™&diBolind that 58 0 4

AU G 2004 alters the binding between TGR-1 and Neuronedin U are as

follows. TGR-1-exfireseasgreelhs amwb&@a@c%&oﬁxé%é nglié\r’a\e” on a
Then, the cell's are cultivated in

24-wel | plate cylti ed, for a day. en, t

the mediym w‘?ﬁggfﬂgérﬁﬁq‘gt‘g’“ﬂgk%r?ﬁagea P¥ 2@dbegoretestr veupeandi t i on.

Neur onmedil? U &7 Ne@r 8ABdL nexpaesis ing eSHO COSDDS NG Bk&u+ agﬂf&%to the cells
and the cell sr@rgksulhi vats 4 hours. (nethyl-3H -thym dine at

0. 015MBg/ wel | i%a&ded the?ae%gf%gnda%%%r‘%ew stér'éh%Lﬁ}?‘?‘(Pa‘thﬂcﬁnﬁ hours.
The cells art® wlfed M tHhiPBSESE, mettemriolcompoatdethhtilker gkt e sarfkept

still- for 1EaNnhubesdudtish £oiviGh! oFOr ARG Wapadded and kept still
for 15 HIHUtQ§a ng%cted as a candidate substance that is capable of

15 .altering the binding property between TGR-1 and
Neuromedin U.

[3]1 The DNA containing CRE (cAMP respeonse element)

1s inserted into the multi-cloning site upstream of

20 luciferase gene of Picagene basic vector or Picagene
enhancer vector (Toyo Ink). It is named as CRE-reporter
gene vector. In the cell transfected with the CRE-
reporter gene vector, a stimulation which causes the
increase in cAMP, induces an expression of luciferase

25 gene through CRE and a production of luciferase protein.
By measuring the luciferase activity, it is possible to
detect the change in the amount of cAMP in the cells
into which the CRE-reporter gene vector is introduced.
Thus, the compound that alters the binding property of

30 Neuromedin U and TGR-1 can be screened using the TGR-1-
expressing cells to which the CRE-reporter gene vector
is transfected. The details of the screening method
are as follows.



15 fixed cells are washed with distilled water 4 tines. The cells are

di ssolved in 0.3 N sodium hydroxide. A radioactivity in the deconposed

cell solution is nmeasured with a liquid scintillation counter.

i nfluence of the conmpound that alters the binding 20 between Neur@rTF\A lﬁ
and TGR--1 can be nmeasured by conparing the increase in the radi oa®t lﬂ@ 004
in thymdine incorporation with the cas&0w th the single admnistration
of Neuronedin U. The conpound that inhibits the increase in the

radi oactivity by 25 Neuronedin U adm nistration can be selected as a

candi date substance that is capable of altering the binding property

bet ween NeurorredichEU-m;cbfﬁ@} Jg_er@1 1r{the)dlidla€tf TR, - dp BT B deAatligng t he

t est conpound Si nd ob % e increase in the radloact|V|ty 30
like that with rorredl Nk S‘g |% St hée SGEEEF2EAR &f addi ng

Neur onedi n U t5o<INGRe elbkpebkslmgd celtSVaKé@hﬁmmEib@EEOmESh@@i$Vahﬂﬂa and K

ions in the f IIs IS t| ions 35 which
bel ong to the reﬁlzst e'EJ I"je%‘trgehE:t(%I ‘#11 ow out e}éq Eflz 55%4 59 cells

t hrough K ehafeaitaddr g |0 @swambwymwlmamqrﬂms] Y .i0S%addad to the
cells to nake gae Q@hﬂsHEPE@OQHQE@EﬁaTEerThﬁanQy HEE?Q%AQH%.E? ef flux of

[86RB], the activity of Neuronedin U can measured. etails of
screeni ng met K6® 3T ie céﬂﬁb&hdi¥¥%ﬁtykﬂmﬁéﬁ§ltHénﬁmﬁﬁﬁngob@ﬁﬁe@ﬁﬂ

:c\letjlron‘edl_rll_ U amd Tﬂf@emm th35$| ng EBQeQEEHUiﬁoaé?&'i’éé&pr%{:?ngﬁ@?gir pre as

ol l ows. Two days ,aft aci e : expressing

cells are kepg %arn1ﬁﬁr S&é%loﬁ ?Wééﬁﬁdﬂﬁnﬁégﬁpaﬁﬁl GeSERBES - (1nCi /).

The cel | sler §hewasitée wellll st areekeps $GRRCIncanpheteky tbrofoichg o

extracel | ul ar icon. ro in. U _and est conmpound
md Quitls Tgﬁg,tﬂgg e&% Qb#?gﬁg 18, T moveg %E%TI%%

are added to the ceIIs P SOl UTTon Ts % ed

after 30 mi nuf&stemp Pa@ﬁ@écpﬁvffﬁsbhéﬁéﬁﬁlps hedferedsbypddedyYtootheer. An

i nfluence of bh&leormm@ﬁl thﬁé Bei et Soh ey PESET P2 sREt WeeHs NeLy fnze gin U and
TGR-1 can be ge sur nB rlng the increase in the radloac

ef f | ux

ivity by
n to 1nM of Neuromedin U

Ors Oll iti

15 Neuromedin U and a test compound is added to the cells.
The reaction is made at 37°C for 24 minutes. The cells
are dissolved in a decomposition solution for Picagene
{(Toyo Ink). To the decomposition solution, a
luminescent substance (Toyo Ink) is added. The

20 luminescence by luciferases is measured with a
luminometor, a liquid scintillation counter, a top
counter or the like. An influence of the compound that
alters the binding property of Neuromedin U and TGR-1
can be measured by comparing the luminescence by

25 luciferases with the case where Neuromedin U is singly
administrated. In this process, by administrating
Neuromedin U, the increase of luminescence by the
Folskolin stimulation is inhibited. The compound that
recovers the influence of Neuromedin U, may be selected

30 as a candidate substance that alters the binding
property between Neuromedin U and TGR-1. On the other
hand, an agonist can be screened by adding the test
compound singly and observing the inhibition of the
increase in luminescence caused by the Folskolin

35 stimulation, as Neuromedin U inhibits the increase.




20 of [86RB] with the case of a single admnistration of Neuronedin U The
conpound that inhibits the increase in the radioactivity by adm nistrating
Neuronmedin U, can be selected as a candi date substance that is capable of
altering the binding property between 25 Neuronedin U and TGR- 1. @ tgﬁ

ot her hand, by admnistrating the test ggnmpound singly and by ér 59200’1
the increase in the radioactivity like that by Neuronedin U, an agoni st
can be screened. 30 [10] TGR- 1l-expressing cells changes extracellular pH
(acidification rate) in response to Neuronedin U By neasuring such change
with a site sensor device (Ml ecular Device), the activity of Neuronedin U
can be neasured. The details of screening nethod for the 35 conpound t hat
alters the bindi ngpbervees PRRFRIMEERFE U GO o- KR DeBY and TGR-1 by

measuring t he gy acelddd @ird4d angegun bBtokhgaskt eafieRsotsdaviage aare as
fol |l ows. TGR—I-expressmg cells are cultivated in apsule_5 q he site

sensor over niXARCETtRTe 419 s REE AT ]t‘{f’tq?era%anﬁ'gﬁ 8FtiNe te Pl d they
are refluxed WAduRVWPIckE64pgemei dﬂng‘.‘dﬁtpkﬁifﬁrﬁéﬁheﬂédréﬂ HoHH3A (Wbimegul ar

Divice) for 2 hours untll t he acel | ul ar. co S l, t t he pH
S B e B

becones st abl é‘o car§ange i um-caus
refl uxi ng the amBdillime qﬂtﬁsanhatvgsd\lenﬂmrteadlmeaSLmed\lém dnvediPhgsand a test

conpound on tr%oc@ kf’éq lnd{éﬁfg%gq’ciq: asurretgﬂb ;éJla -/ ter the binding

of Neuronedin can rrpar the change of
extracel | ul ar mumu&n@a@wm@wm@wq@%% BV the single

admi ni Str g1 on.iafo NG Ucelia Gamawihddalssdyn i (ridie; chenge of
extracellular pH by "adm nistrating Neuromedin U can be_sele tgd as a
candi dat e substih@ ity §fca€aﬁ? aSFoﬁi‘gE?FnﬁaPhg Zﬁeﬁ?ﬂﬁlﬁ Broperty

bet ween Neur omRthidtrdJ gId-KEGRWakdn the ot her hand, by adm ni strati ng the
test conmpound singly and observing the extracellular pH change |Iike that
by Neuronedin U, an agonist can be screened. 25 [111 A sex pheronone
receptor STe2 of hipl ofkera TGR-1-expressing cells release the

15 metabolic substance of arachidonic acid to the outside
by the Neuromedin stimulation, if arachidonic acid
having radioactivity is taken into the cell beforehand,
it is possible to measure a cell stimulating activity
by measuring the radiocactivity released out of the

20 cells. In this process, by adding Neuromedin U or
Neuromedin U and a test compound and examining an
influence of Neuromedin U on the arachidonic acid
metabolite release activity, the compound that alters
the binding property between Neuromedin U and TGR-1 can

25 be screened. The compound that inhibits the
arachidonic acid metabolite release activity of
Neuromedin U can be selected as a candidate substance
that alters the binding property of Neuromedin U and
TGR—1. Moreover, the compound that indicates an agonist

30 activity can be screened by adding the test compound
singly and checking the arachidonic acid metabolite

release activity in TGR-l-expressing cells.




mating Type (MAT a) of yeast (Saccharonyces cerevisiae) is coupled with

G protein Goal. In response to sex pheronone a -nmating factor, the

receptor activates MAP ki nase, and sequentially Farl 30 (cell-cycle arrest)
and transcription activation factor Stel2. Stel 2 induces the expr g |ggsqﬂm4
various proteins related to the mating, including FUSI. On the other

hand, the regulatory factor Sst2 works i¥ an inhibitory manner in the

above process. In this system 35 yeast into which the receptor gene is

i ntroduced is 04AURQOO. 61 prepared. The intracellular signal transduction
system in the yeast is activated by a receptor agonist stinulation, and

an experi nent forTmhedﬁ&asusemﬁnthesysteﬁnahgthetheacbﬁomhbetmeen t he

recept or agonlst and .5.th conducted rowt h, etc.
resul ted fromtRE°4E PIVé ?ohagf b PSC%FIuPaFH¥S|gﬂggn?rgﬁgaﬁsplon as
an i ndex (Paulebroiedin Wrendd@GRrh Bretashﬁolbgys vol . 15, pp. 487-494
(1997)). Using such systemof the receptor gene introduced yeast, the 10
conpound that alters the binding between Neuromedin U and TGR,1 can be
screened. SThe gen@§Redcedprgssing GHA cpalsoprppPiagedsetabellf enpved and

the genes encedingyd &R éna@dz@aélﬁapza@é f&'ﬁ@%@l@i@&ﬂeérEo}:HEBQQHCEd
instead. The gene encoding Far is renpved revent cell cycle arrest

and the gene @RcBAFRY- ST esrrcé‘}?d'\/’e‘ﬁ”t]d“?'n(pr BCiraeldeRdi diity of

response to h@uaehm&dhnclJacMrEQV@dideahe 16Ul L SF tgeneaddinshi S FUSL i s
connected with_a é hISEIdIn osynﬁgf5|sr eng Fg 3wi€ igt gduced The
above-nention%ﬁaﬁ ﬁg?P% %onbl fod %% ehd ?y LAFTi ed out
accordi ndao, bﬁﬁfeexén@Veﬂ)th@ntmemhm@ @e@b%t&ﬂhbqn$W2QmM($EPE%, L A et
al ., Mol ecul agp,apd 9?{3 b ul a:ff Bired 9k WOl fr PRLLAES- %a(l]nqi

using TGR-1 gene in place of a somatostatin recéptor bb% ). The
transformant ©f 0y8aBeAcondt £ Oy HEPRE cHR dF gy I?’f’)‘-‘??féc% etlh%n Hb‘ﬁbd net hod

reacts to Negspeedtphathiéhadfi 5o | H@abshnedid GR-dr W 64m andih SbmegeRSiti Vi ty,
causing the agAévgﬂéogegL g@ﬁbgﬁn Sféag ded to each well (hereinafter,
15 Hanks’ buffer (pH7.4) containing 0.05% BSA and 20mM
HEPES is referred to as reaction buffer). After
incubating at 37°C for 60 minutes, 400ux )l of the
reaction solution is added to a scintillator. Then,
the amount of released [H’] arachidonic acid metabolite
20 is measured by a scintilation counter. The amount of
Hﬁ] arachidonic acid metabolite in the medium without
added Neuromedin U, is set as 0%, the amount of [H?]
arachidonic acid metabolite in the medium with added
10nM Neuromedin, is set as 100%, and an influence of
25 the test compound on the binding of Neuromedin U and
TGR-1 is calculated. A test compound which makes the
arachidonic acid metabolite production activity, for
example, 50% or less, can be selected as a candidate
substance that is capable of altering the binding
30 property between TGR-1 and Neuromedin U.

53] When Neuromedin U stimulates the increase in

intracellular Ca*' concentration in TGR-l-expressing

cells, using this fact, an influence of test compound




30 production of a histidine biosynthetic enzyne so that it can growin a
hi stidine deficient medium Using this system the response of TGR 1
expressing yeast to Neuromedin U can be observed by using the grovvth of

yeast in the histidine deficient nediumas an index. 62 0 4 AUG 2 The
screening nethod for the conpound that akters the binding betwee 4 A UG 2004
Neuronmedin U and TGR-| is as follows. The above-prepared transformant of

yeast is 5 cultured in a conplete synthetic nmediumliquid overnight,
added at a concentration of 2X104 cell/m to a nelted agar from whi ch
histidine is re ed an n LBatr 9 fter the
agar becones Oﬁ’an?c CIg‘rnl S'%feoq tNZe(rl&gdangeer%alysogibl ng 1)(24)1 Cl\trkgnr obr%:\dl n U or
Neur onedin U &mrhrra.rt@is.t corrpound, is placed on the surface of agar and the
transformant is cultured for 3 days at 30 C. An influence of the conpound
that alters the binding of Neuronedin U and TGR 1 can be neasured by
conparing the gr GWRT lofexpagsts ing seddiid ATfe FLAGEEH OFape bR 3% case of
singl admini %torv%tr' %a%fs Neyr amedidy ddcobhe, carpewnd thgt, ihbi Riekis uhe

growt h of yeast uronedin U__adm nistration c n be s as a
candi dat e subsisaﬁ@@latorﬁﬂ Widhc B & b hadieriMy @ gu‘dﬁan %é} oPerty of 20
Neuronmedi n U agake®- ks @a;stﬁtexdad}eraﬁmrlcéftarfoagmastd haArf bens:csr eened by

adm nistratin nly the t und an obser n e yeast

like the gr o%ﬂ?“bﬁ?érﬁfer&‘ urFeNeu gﬁ i fi 3séklr g?%gh %E\S,(thﬁgl;”mre t he

transformant eflagsasits isetcuid ur esivert 25Thlaelagaleaaantlal thagragdeomddi n U,

and by obser viig s Jnfd H6AGR QB ddie T éhﬁmm@te Que e s face in
e fi

Petri dish aroun ter Ea sor a test conpound, an influence
of the conmpoumgvehaileapbtér st RA0ng; ﬁﬁﬂnéBQPmNealsoW@GPHr?ﬂaﬁéf ¥GR- | can be
measured. 30 (lilcAdRRY ﬁ@ro&@wsﬂd@em@ﬂ@ddwﬁuw Widlihr onfi rof

TGR-1 gene and sti mul ated b Neuro % 3 syl Lo |ntraceIIuI ar Cat{
concent rati on Y A% &s &L FORAY rﬁraectai%et d é’hlnb |élle & M occurs.

This change change in the intensity of fluorescence caused by

15 adding the test compound compared with that by the
single administration of Neuromedin U, the compound
which has the influence on the binding between
Neuromedin U and TGR-1 can be screened. Furthermore,
FLIPR (Produced by Molecular device) can be also used

20 as follows. Fluo-3 AM (Produced by Dojin Kagaku) 1is
added to the cell suspension to let the cells take up
Fluo-3AM. The cells are washed by centrifuging several
times, and placed on a 96-well plate. The cells are
set to a FLIPR device, and Neuromedin U or Neuromedin U

25 and a test compound are added in the same way as Fura-
2AM. By measuring the change in the intensity of
fluorescence caused by added the test compound as
compared with that by the single administration of
Neuromedin U, the compound which has an influence on

30 the binding between Neuromedin U and TGR-1 can be
screened. Above these, the compound that inhibits the
increase in the intensity of fluorescence by Neurcmedin
U can be selected as a candidate substance that is

capable of altering the binding property between TGR-1

35 and Neuromedin U. On the other hand, by observing the




35 can be detected as a change of nenbrane potential (simlar to the case
where K ion concentration gradient is changed) . By observing the reaction
caused in the TGR-1-introduced Xenopus Laevis oocytes by Neuronedin U,

t he conpound that has an influence on the binding 0 4 AUG 2004 6 tﬁwz 4
Neuronedin U and TGR-1 can be screened. A block of oocytes, col| et “q
a femal e Xenopus Laevis nunbed by ice-ddoling, was treated with 5

col | agenase(0.5nmg/ M) dissolved in MBS solution (88mM NaC, 1mM KC1,
0.41mM CaCl2, 0.33nM Ca(N03)2, 0.82mM MySHA, 2.4mM NaHCO3r 10mM HEPES,
pH7.4), shaking at 150rpmfor 1-6 hours at 19C until the bl ock of cells
gets | oose. Afnereamshingtheribhereitynef 0lobrdBSende® OGRS LngRAA

(500g/ 50n1) 1 54401 6§ 0 PLLELRGoE N6 A 00U oo thE ] 2nMhEERIDE! DURAPLr . TCR-1
nMRNA can be prépare romtissues or cells, or by in vitro transcription
froma plasm sicrd@redocyte is cultured in MBS solution for 3 days at 20C,
and placed in a pit of a voltage 15 clanp devise where Ringer solution
flows. G ass mcroelectrodes for voltage clanp and voltneter are inserted
into the &el| anBothereed hbyr I pPuRrddthaht_I YD IRhEIRRFE OAftRE t he

potential becwigdshgbbetwebhenshangedin Poieat t@k-is feeot detGriter passing
the 20 R nger sol ution coniﬂl ni n%p%ﬁ#égn%d n U or Neuronedin U End a test

compound. An FTPTEERLBIoFEthE b at® SPTEIRTTH2 BihdiRg® bet ween
Neur onedi n U pndtd - such asedsgquediby wionpariaty atdes negirandgrottae i al
change of TGR-1_i d- Xe u LS. 00 e\ e : f 25
singl e adm ni 15;[1%5 ?@%%Pgrgﬁle%%(o%%gi %H%Fg%esbo?rﬁp%un%{&%hata% ilgﬁi%%}ét)s the cell
menbr ane 1ot ehttapcehinbercéa ben capes cleddoriR aReli RE@ S UBAt ance that is

capabl e of aligaing tPsebindi pEabetueen; JER: 1 widhNawigedidt U On the

ot her hand, an agoni st can be _screened by 30 adm nistrati n‘g]mi?nlg t he test

conpound and ¥HEEPHEAYNt HeOk CREPTHBFBIANE FOF eht FAT T cCHAMRYRYTY k&5 E he change
observed in Nedgs@nefdntheadhangst imt tioa. ihtendl sy sySt bumipadgefdd + RNA of

various G projeln 3% 9eDescsRfotfal 4T Q5ME80E 0o aRPLELY hen chagge so that
15 by a single administration of Neuromedin U is observed
for the screening. The method is almost the same as
the above-mentioned method except that this method does

not require cells to take up a fluorescence substance.

20 [6] By adding an agonist to receptor-expressing
cells, the concentration of inositol triphosphate rises.
By observing the reaction in TGR-l-expressing cells
caused by Neuromedin U, the compound that has an
influence on the binding between Neuromedin U and TGR-1

25 can be screened. Cells are placed in a 24-well plate,
and incubated for one day, and incubated for one more
day in a medium to which myo-[2-?H]inositol (2.5u
Ci/well) is added. After washing well, Neuromedin U or
Neuromedin U and a test compound are added thereto, and

30 then 10% Perchloric acid is added to stop the reaction.

The reaction solution is neutralized with 1.5M KOH and
60mM HEPES solution, and passed through a column filled
with AGIx8 resin (Bio Rad). After washing with 5mM
Na,;B0O3 and 60mM HCOONH,, the radiocactivity, which 1is

35 eluted by 1M HCOONH,; and 0.1M HCOOH, is measured by a




the reaction can be neasured easily. Also, the poly (A)+ RNA of protein
gene, such as aequorin which radiates light in the presence of Caion is "

i njected as 64 04AUR004 well so that the reaction can be nmeasured by
observing the radiation of |light instead of the menbrane potentﬂq ﬁues gﬂﬂ’o
change. 5 The screening kit for a corrpou&% or a salt thereof that alter
the binding property of Neuronedin U wt TGR-1 conprises TGR-1, the cells
containing TGR--1, or the nenbrane fraction of the cells containing

TGR--1; and Neuromedin U. 10 Exanples of the screening kit of the present

invention are as follows. 1. Reagents for screening: (1) Buffer for
neasur enent anﬁl%éﬂiﬁﬁmisl]rﬁﬁkgn parakeed sAa 6liericddrdityc d ncdhe

suppl enent ed Vﬁ\é?i@[ﬂ%ﬁ@ﬁ)oﬁélﬁlﬁorﬁ@ﬁmo@-zgé‘m?t l(aﬁ!lc@éﬁi %p z%[et %g]e(%§'2|C;Ut ion is
sterilized by filtration through, a . mfilter, and stored at. or may
be prepared at“"90f é%?afﬁﬁvﬁY)gnﬂ%rﬂh%@@ﬁllﬁPe"btéﬁ‘étlf%hr@%‘%lq sl®xpr essi ng
TGR-1 which aradpédt eils ovetn ad 20wt | pidten ain Bl wlansd ton Gifl}e5 mrﬂd}fnd I e
cells/well . a 7C under 59% ( and 95%.ai r. for 2 days.

(3) Label ed | F%%%‘%%%%?e%@ﬁdﬁ% ki eﬁd&ﬁc%ﬂie CFERted g | [359]
etc., which iste$ssednyeeund wniadpproprs atlee biufdsirtoland: i pdtcerpech tad ?C) or
-20C, and dil ; L 4.0t he aes_!gl.ﬁﬁqpt f f.use. 30 (4
Standard |i gah%ﬁg%'%ﬁ%gi%rﬁ“é%%‘gln%gﬁ nf(%ei s dissol VEE%I iO%r F%gscon nai?bnel ng 0.1%
bovi ne serum at HtRF HEDi 3 CERNdidate feuhE tanghddmt dis eersble o and

stored at -20G1&&rhg Maas WiaEig Middt PHAMAIRGRR-1 and
10 Neuromedin U. On the other hand, by observing the
increase in the inositol triphosphate production
activity by single administration of the test compound,

an agonist can be screened.

15 [7] The DNA containing TRE (TPA response element)
is inserted into the multi-cloning site upstream of
luciferase gene of Picagene basic vector or Picagene
enhancer vector (Toyo Ink). It is named as TRE-reporter
gene vector. In the cell transfected with the TRE-

20 - reporter gene vector, a stimulation which causes the
increase in intracellular Ca?* induces an expression of
luciferase gene through TRE and a production of
luciferase protein. By measuring the luciferase
activity, it is possible to detect the change in the

25 amount of intracellular calcium in the cells into which
the TRE-reporter gene vector is introduced. The
details of the screening method of the compound that
alters the binding between Neuromedin U and TGR-1 using
the TGR-l-expressing cells to which TRE-reporter gene

30 vector is transfected are as follows.

The TRE-reporter gene introduced TGR-l-expressing

cells are placed in a 24-well plate at 5x10° cell/well,

and cultivated for about 48 hours. The cells are
35 washed with Hanks'’ buffer(pH7.4) containing 0.05% BSA




(1) TGR-|-expressing cells are cultured in a 12- well culture plate and
washed twice with 1 m of the neasurenent buffer, and 490 1 of the
measurenent buffer is added to each well. 5 (2) After adding 5 Al of 10-3

- 10-10 Mtest conmpound solution, and then 51 of a |abeled g
the cells are incubated at room tenperature for an hour. To dsigﬁhaﬁ ENE

anount of the non-specific binding, 5 RI°®f 10 3 M Neuronmedin Uis

added in place of the test conpound. (3) The reaction solution is reaned,
and the wells are washed 3 tines with the washing buffer. The | abeled
Neuronedin U bound to the cells is dissolved in 0.2N NaOH 1| % SDS, and

m xed with 4 andoROpMoHERESS stPnii NeuromedinVvakol Pot eNenepmnedin| Hdustri es,

Ltd.) (4) ThSnBaQ'Q%%E'%bh%oh%d”ﬁ%%u%%ﬁeﬁs%Egr@tb'qUTﬁenSCtHé"'at'on
counter (Beckman Co he percent —maxi num bind IR&@% is calcul ated

by the equati SRAChAPBWA SoDapRDaL B7€B fonsh) mippees ]c%lla)oarepws
Per cent ”3X|”HHbEmebﬂglﬁ Hahé%oagbau&aenlaotnelahe$aaceleag@nbest
conmpound g?B Non- SE %l ndlqg m bi ndi ng The conpound
obt ai ned t K&°¥er &8 ng %%tﬁ%% ?COTB%S%Et%%n?% Pkt? of2t he present

i nvention, orlamiaktcenhber eobsitanaecdmrpeondnkhat sahtided. (iTiebits or 30
enhances) the b|nd|n bet wgen hburo d|n ng T t it is a
HE& %eg gaﬁ ge %Ra;UreSDQ9%§y§

conpound haV|ngm%H nmul atrng-act 1 vi so-cal |l ed
TGR- 1 agonust)umnname¢QWpoana1qoudha¢nnglﬂhetcenlcgpnﬁatatan@°actuvuty (so-

called TGR 1 éBLﬁQ@Q‘ st) thzhglsz@rm%wdﬁnfméw@ P PEPLENRSouRd OLRA DS,

non- pepti de conpounds ént hetic 66 conpounds, and fernentation products
They may He AdGEFSoEhRnBWAJEBAPBEARECtE 2fANesomedhr HyardafF8hlmet hod

for deternlnlBgnWBetmgasutedSbyscbmpafeﬁgltngomuﬁtn@gcaﬁﬁé1b9ntagonlst
ment i oned luciferases with that when Neuromedin U is singly
administrated. In this process, by administrating
Neuromedin U, the amount of luminescence increases
15 through the increase in intracellular ca?*. The
compound that inhibits the increase may be selected as
a candidate substance that alters the binding property
between Neuromedin U and TGR-1. On the other hand, an
agonist can be screened by adding the test compound
20 singly and observing the increase in luminescence like

the increase by Neuromedin U.

Alkaline phosphatase, chloramphenicol,
acyltransferase or f-galactosidase can be used as a
25 'reporter gene, besides luciferase. The activity of the
product of reporter gene can be measured easily using
commercially available measuring kit. The activity of
alkaline phosphatase can be measured by Lumi-Phos
530 (Wako) ; the activity of Chloramphenicel and
30 acetyltransferase can be measured by FAST CAT
chrolamphenicol Acetyltransferase Assay Kit({Wako):; and
the activity of B-galactosidase can be measured by
Aurora Gal-XE (Wako) .




above is described in (1) and (ii) below. (i) By conducting binding assay
according to the screening nethods (1)-(3) above, the conpound that 10
alters (especially, inhibits) the binding property between Neuronedin U
and TGR-1 is obtained. Then, the obtained conpound is assayed asotpAUG 2004
whether it has the above-nentioned TGR-dy nmedi ated cell stinulating
activities or not. The conpound having the cell 15 stinulating activities

or a salt thereof is determned to be a TGR-| agonist, and the conpound

not having the cell stinulating activities or a salt thereof is

determ ned to be ﬁsﬁG§F1§%P On%%tofz%sﬂ 163 rgggl glqgnghpned

TGR- 1- nedi at ed ce ng actrvity is asure ter contacting a
t est conpoundrhspoabbstbaWeugomGle UTkérovapobhd aﬂEWVﬁglPheoéeMPP

stinulating ag%h¥a%yfgﬁ %@leEQ?QE kfiis Plgﬁ%ﬂ BgRNbEt quént B} edhe

above-nenti on Iate - stinmufatin act|V|t¥ i's nmeasured and
conpar ed bet wegnmeaseninge thenpslayathar aétﬂﬁgtbénqﬁﬁal ¥nydiRgur onedin

Uor T&rIs ag?ﬁbé&bokét%ﬂugRhmb@rcelﬁt aet 1w (b gel ksT) hawihd Ghdsand when
t he conpound that activates TGR-1 30 and the t st congougd gre brought in
contact with BERF¥remgditiy TR Fom?ﬁénéoﬁﬁﬂﬁnﬂ bFre § tA8t88f which nay

reduce the cehbtgbiRulrak-ngaaat eutrymieaducedchy blesceeapednd t hat
activates TGR-1 is a TGR-1 antagonist. 67 0 4 AUG 2084 Since TGR-1 agonists
have t he sanme physiological activities as that of Neuronedin U, they are
useful as safe andteowadohiing pleamvaedin Fabs. Nsugamedénolhen®and, since

TRl antagoniate £8Rooklfl bt chBCoBRYS] OhAdl eAbnashtyLhiR] aheNeur omedi n

U, they are use e and lowtoxic pharmaceuticals, for inhibiting
t he receptor &enﬁ@ﬁtf@@Ct}QHSﬁﬁ@@ RedesRBEPACY 6PLL SAIPLERABIREf relates to

the snooth ”U§ﬁhﬁn69@b&@9&h@ﬂaohhﬁltﬁcbﬁaaﬁthnmbbondna@éeSﬁuEBodyhe
regul ation of ion-transportation i estine, and tge ncrgags in ACTH

and subsequent!®P |ﬁ&PEé?eaFﬁlgéFylESthFoﬂsaiFf freet %poﬁernlg

for example, MAP Kinase Assay Kit (Wako) and y-[3
15 ATP. For thymidine incorporation activity, Neuromedin
U or Neuromedin U and the test compound are added to
the inoculated TGR-l-expressing cells. Then, [methyl-
H]-thymidine is added thereto. A radioactivity of a
labeled thymidine that is taken up into the cells can
20 be measured by dissolving the cells and counting the

radioactivity with a liquid scintillation counter.

To measure the growth of TGR-l-expressing cells,

the cells are inoculated at first, and then Neuromedin

25 U or Neuromedin U and the test compound are added to
the cells. Then, MTT (3-(4,5-dimethyl-2-thiazolyl}-
2,5-diphenyl-2H-tetrazolium bromide) is added thereto.
After dissolving the cells in iso-propancl which
acidified by hydrochloric acid, MTT fromazan which is

30 formed from MTT in the cells was measured by absorption
at 570nm.

The details of screening method using the labeled

thymidine incorporation activity for the compound that




15 adm nistration, it can be used as a prophylactic and/or therapeutic
agent for hypotension, and a |local vasoconstrictor. Thus, anong conpounds
obt ai nabl e by the above-nentioned screeni ng net hods or screening kits,
TGR-1 agonists can be useful as a prophylactic and/or 20 therapeutic agent
for hypotension, a local vasoconstrictor, and further be useful) &sAYG 2004
uterine contraction accel erating agent B8r aneliorating, preventing an
treating various di seases associated w th uterine contraction

i nsufficiency, such as weak 25 | abor contraction, atonic bl eeding, delivery
of the placenta, uterine involution insufficiency, artificial abortion,

i nduction of ddltens y'-hearhi@sitirm‘ hgdiviesar VI GR-dncdocke NaugaimecdmalU asteheni a,
inversion of the diharys, retention of the placenta and egg nenbrane,

post partum 30 hennrr age, prolapse of the nuliebria, infertility, care for
not her's body at multiple pregnancy, malpresentation, dysnenorrhea,

m scarri age, endm;l@p%emﬁngellrg |l ddediseasaf the uterus,
nyoma of the uterus, deformty t he uterus 04AUR00+ 68 adenomyosi s of

the uterus® ut&iddelilcam Pa@ér&@iénp aFEs ARG Shtiivateds 85 & fdone.

TGR-1 ant agonirsieh C&heerQ&%fukea&uatﬂmQﬂbwla&tt&e medidmotv itthenapeut i c
agent for hypertenS|on Q%p%%rdlallg Epctlon acut ren%] f.ailure,
I

stress-rel at ed §i§b§3egm' e&|mﬁa§§§fvﬁ cSPa 663§Ehlar
systen1(ang|naepe©mmdmnIMymtam@mameanaMCamdna t&ﬁthﬁbhpﬂ@pdﬂﬂ;@ (2)

di seases of [ SaMALAY Y SLAT 1AL Hcicah sa%g@n%mtexgsrt%e%sfy gy one,

etc.), 3i dlseases of nuscyl o l'etal system ronic
t

ar t hor he |§9Prﬁunﬁ§§6hyﬁrgﬁbrh@Ym%@hﬁﬁoﬁth@a héﬁ%q/w%¥% }s pdyegt her
di seases (e.gtnhdiraket asd &hiemeelieki aredicshd@ateanroRi ¢ Rauks decrrase of

LY, Sty oo el SRR 5 SRR A LA LBl Bt ot Ve
contracti on seppr éepitng tagénttofron 0 munhmasat|ﬁgenpré%enr1nq1and treating
various di seageg . 2350asahadel HRaCXERTSE 14t #6iNg sCAThLREL! 0Ny SUCh
15 fixed cells are washed with distilled water 4 times.
The cells are dissolved in 0.3 N sodium hydroxide. A
radicactivity in the decomposed cell solution is
measured with a liquid scintillation counter. An
influence cof the compound that alters the binding
20 between Neuromedin U and TGR-1 can be measured by
comparing the increase in the radiocactivity in
thymidine incorporation with the case with the single
administration of Neuromedin U. The compound that
inhibits the increase in the radicactivity by
25 Neurcmedin U administration can be selected as a
candidate substance that is capable of altering the
binding property between Neuromedin U and TGR-1. On
the other hand, by administrating the test compound
singly and observing the increase in the radiocactivity

30 like that with Neuromedin U, an agonist can be screened.

[9] On adding Neuromedin U to TGR-l-expressing
cells, K-channel becomes activated, and K ions in the
cells flow out of the cells. At this time, Rb ions

35 which belong to the related elemeﬂt, flow out of the




20 as too strong contraction, pseudo-contraction, prolonged pregnancy,
tonic uterine contraction, fetal asphyxia, uterine rupture, endocervical
canal laceration, premature delivery, myona of the uterus, defornity of

ut erus, adenomyosis of the uterus, 25 abnormal expul sive force, lq ng 204
inflammatory disease of the uterus, carggfor nother's body at nul

pregnancy, mal presentation, Prader-WIIli syndrom dysnenorrhea. 30

Mor eover, since Neuronedin U and a salt thereof has the function of
controlling appetite, anbng conpounds obtai nabl e by t he above-nenti oned

screening et hads or, Screenin k|t on th ba5| ai upeti TGR-1
agoni sts are Jsed hstfot {]{ cq"a ANt 169a 0 4 Ci&r}é %D Q) lpe(;ﬁ;'IPéb
agents, renedi e€°RBI) bilsi addednto pbﬂlgphagla to amek T GRRd %mlh@onl sts are
used as aperi tive, aoents, For thgsabl aLatheingmeaundskhal gan (banpl ai ned

5 accordi ng to tHe Above: ent i oned ‘screeni ng me of "the ser eeni ng kit,
for exanple, ttte prarineicol ofi dteunpmestigeft £i5ire beamedsgirgsed Thihe exanpl es

are a saltg Wtdbtaaﬁggﬁra | feIRE L RA] lrol dheAb RN dhase, a salt
S

with an inorganic aci h an or anlc aci d, 10 salt with a

basi c or aci diad s d- il eHd & Pedrveem Ales e%‘?‘pl of ®alt with

an inorganic Lbﬁsfﬂ%(lﬂ]ﬁal wdker 1ark ald4dlvii detod [§émm1 saed @&s Soviows sal t,
potassiumsalt; alkali earth netal salt, calciumsalt 15 and rmagnesi um
salt; and alum numsalt, ammoniumsalt, etc. The preferred exanpl es of
salt with an or gantwo dmis@ afice nidel deimptiylad hrersal tplave etTSRdlm ne sal t,

20 pyridi gﬁ] spar]‘efej.szt rq} o S arels k(iepﬂ Ui %rs‘%l thour%t hanalgs nine salt,

di et hanol anol e salt cl ohexyl am ne salt,
di cycl ohexyl ammnsralqonta\m\inqju %&&M é%rwfﬁ@hﬁ)di ar”ﬁh?e cgdilis, Wa%e 25 The

preferred exanpffPlwsal ttoMddhdiie I“ﬁ@mﬂ%&npwtéh;arﬁrcwdm@hl oric acid
salt, hydrobromic acid salt, suI furic_acid s hOSBhOI’I o 8(:| d sal t,

ctc. | The prof G Gl S vy FROBHRBRGRRPEoY REEbfe

and a test compound are added to the cells, and the

15 extracellular solution is collected after 30 minutes.
A radiocactivity therein is measured by a Y-counter. An
influence of the compound that alters the binding
between Neuromedin U and TGR-1 can be measured by
comparing the increase in the radiocactivity by efflux

20 of [“RB] with the case of a single administration of
Neuromedin U. The compound that inhibits the increase
in the radiocactivity by administrating Neuromedin U,
can be selected as a candidate substance that is
capable of altering the binding property between

25 Neuromedin U and TGR-1. On the other hand, by
administrating the test compound singly and by
observing the increase in the radioactivity like that

by Neuromedin U, an agonist can be screened.

30 [10] TGR-1l-expressing cells changes extracellular
pH (acidification rate) in response to Neuromedin U.
By measuring such change with a site sensor device
(Molecular Device), the activity of Neuromedin U can be
measured. The details of screening method for the

35 compound that alters the binding between Neuromedin U




30 acid are formc acid salt, acetic acid salt, propionic acid salt,
fumaric acid salt, oxalic acid salt, tartaric acid salt, maleic acid salt,
citric acid salt, succinic acid salt, malic acid salt, nethanesul fonic
acid salt, benzenesulfonic acid salt, benzoic acid salt, 35 etcga 0 4 AUG
2004 70 The preferred exanples of salt with a basic anino acid 04 A 2604
salt with arginine, lysine, ornithine, % €tc. The preferred exanpl es of salt
with an acidic 5 amino acid include a salt with aspartic acid, glutamc
acid, etc. Wien the conmpound obtai nabl e using the screening nethod or the
screening kit or a salt thereof is used 10 as the above-nentioned drug, it
can be used asnd dIGRwWs. b¥eer $heine nporinek bt e hhbl & sl nghamee seteleni ng

met hod or th%ﬂ%?&ff@é“Qe%é&ro ediS@l ird herepfriSeysed as the

above-nenti one ug, 1t can be prepared by 15 publicly known met hods. For
exanpl e, the conpound can be used orally as tablets having sugar coating

or enteric coatipgras-peEesssing 6apsyl g6e €hikivsteadinni cegsapsyl es, or
parenterally as an injection, such sus

as,a‘:rljl1 aseptic lqution or ensi on
with wateP orobtHee 2bterseheRe Ry ehl MPNeceftatE L ¥t * 2xdfhpl &° ﬁh%se
prepar ati ons @dnber P pAtice dddyi celrnd ngheyphyss of i wedd wiadcept abl e
carriers, flavo Xci pi ents, vehicles g vad i , il4 rs and
bi nders with Wgels]c%ﬁorﬁ?fgl%’f‘ R ?m‘?l?f:eef%o 1%?9([ hIZ% %ﬁgrg&’e%bél}inﬁnti on in
a general |y acteptabl foun? thalese untigui thal d:0rrprak hnbautRE Pedgrerul at i on.

The amount of acty Me J NG Ldie e dohesh @28 HARAT FRGSWRAl s RIepar ati ons
i s designed tsbt tt;f\;%. adsf\ljt%tﬂat% gjose In the designated rangé.S 30, The

addi ti ved Onhirth ekange afinthediedi vhecaBindtRy rehting ¥t "sitilde, for
exanpl e, bi ndes st sueing@SNe@bddin €W N Bdiddriedin aganedtd, tesam ar abi c;

excipients such o SVSaLlLne £el | Uhgs s, ANRHING AL AT 2 corn

that alter the binding of Neuromedin U and TGR-1 can be
measured by comparing the change of extracellular pH in

15 TGR-1l-expressing cells with that by the single
administration of Neuromedin U. The compound that
inhibits the change of extracellular pH by
administrating Neuromedin U can be selected as a
candidate substance that is capable of altering the

20 binding property between Neurcmedin U and TGR~1. On
the other hand, by administrating the test compound
singly and observing the extracellular pH change like

that by Neuromedin U, an agonist can be screened.

25 [11] A sex pheromone receptor STe2 of haploid a-
mating Type (MAT a) of yeast (Saccharomyces
cerevisiae) is coupled with G-protein Gpal. In
response to sex pheromone c«-mating factor, the
receptor activates MAP kinase, and sequentially Farl

30 {(cell-cycle arrest) and transcription activation factor
Stel2. Stel2? induces the expression of various
proteins related to the mating, including FUSI. On the
other hand, the regulatory factor Sst2 works in an

inhibitory manner in the above process. In this system,

35 vyeast into which the receptor gene is introduced is




71 0 4 AUG 2084 |ubricants such as nagnesi um stearate; sweeteners such as
sucrose, |lactose and saccharine; and flavors such as pepperm nt, akanono
oil and cherry. Wien a capsule is in a unit dosage form liquid carriers
such as fats and 5 oils can be contained in the materials descrid}q.AHGVHM“_
The aseptic conposition for injection cap,be fornulated according to '
conventional pharnmaceutical formnulation by dissolving or suspending the
active material and naturally occurring vegetable oils such as sesane oi

10 and coconut oil in vehicles such as injection water. The aqueous liquid

for injection includes, for .exanple, physiologi,cal__saline.or an i.sotonic
sol ution cont%’f‘?ﬁ%ﬁec& ugglfe lé’ﬁ: a&%&rﬁs%pﬁll r?%r%‘t g:rrf%féjé]r(f&slo e.Sd'.S,te%B
D-sorbitol, D imntié¢ ofeasodisimechivatiad Bt @ )semptomyagdeissed in
conbination with sujtable s bili I t hanol
etc.), polyal coho Lgi%%égn ’ aq{p#o%@l%ﬁgee%#ﬁl%oﬁ %p%l%%%%%é\%%?i%%l etc.) and
noni oni ¢ surf axysies 4. the A gSNDHRSLEEIM LIHOTSTEP I @genisTmNGi |y

l'i qui d incleud f WI %&%{@t Oy SOOI dr&ith, &nd may be
used in cor?bi ﬁg}ﬁ o%c t s% u iIiz_ere s.uc}% as bhenzyl %renzoate, benzyl

al cohol etc. 2seFurterhriran thy aohtva Rl OuiFlerhq ERftTagilospitie buffer,
sodi um acet at e i { £re Blrfsduc St Nt mgeax  (®ndsch panzal konieingd! ori de,

procai ne hydrochl ori de . et ccbi, stapi]izers ( ) u rum.al.bum n,

pol yet hyl ene gty cddtotchnol %se‘f‘?a/]gtji%esp?‘e.@g_%geﬂzwbé 'alnb(‘?r’ré‘ﬁ phenol
etc.), anti oxiglgdt Ssyedttem WUsiadHey, rddeptoyr eparedintmyebidah yeadt ] | edhea nt o
sui tabl e oules. Th har nac | C r i]gg § ggg i safe
and | ow toXic %%“Q%%qfi&agta%%bt:&a%nﬂn? S lered?c‘{ 0 év%?n%%do e Aaﬁi’ mal s
(e.g., human, and MEGRpI gzan &1 OP9eEed 72 nouse, pig, sheep, cow, nonkey,

dog and chicken), anphibian (e.g. frog) and fish. Dose of the conpound or

a salt thereof (especially 5 antagoni stg) vg]i chis Pbtq}ned by .t he

removed and the genes encoding TGR-1 and Gpal-GaiZz

15 fused protein are introduced instead. The gene
encoding Far is removed to prevent cell cycle arrest
and the gene encoding Sst is removed to increase the
sensitivity of response to Neuromedin U. Moreover, the
FUS1-H1S3 gene in which FUS1 is connected with a

20 histidine biosynthesis gene HIS3 is introduced. The
above-mentioned genetic recombinant method can be
easily carried out according to, for example, the
method reported by Price (Price, L.A. et al., Molecular
and Cellular Biology, vol. 15, pp.6188-6195 (1993)),

25 using TGR-1 gene in place of a somatostatin receptor
type 2 (SSTR2)}. The transformant of yeast constructed
according to the above-mentioned method reacts to
Neuromedin U that is a ligand of TGR-1 with a high
sensitivity, causing the activation of MAP kinase and

30 production of a histidine biosynthetic enzyme so that
it can grow in a histidine deficient medium. Using
this system, the response of TGR-1 expressing yeast to
Neuromedin U can be observed by using the growth of

yeast in the histidine deficient medium as an index.




or the screening kit of the present invention will vary depending on
conditions. In oral admnistration to an adult patient(60 kg body wei ght)
with hypertension, the dose is nornmally about 0.1 to 1000 ny, preferably
about 10 1.0 to 300 ng, and nore preferably about 3.0 to 50 ny er day
parenteral administration, the single dose will also vary deperﬂl‘néusnﬂ}m
subject to be administered, conditions,®%outes for adninistration, etc.
For exanple, in an injection formfor an adult patient with 15

hypertensi on(60 kg body wei ght), advantageously, a daily dose of about
0.01 to 30 ng, preferably about 0.1 to 20 ng, and nore preferably about
0.1 to 10 ny ﬁhﬁlSCB@eaéﬁgnmgﬁépddfpmt¢@¢en®m@byndF¢ha¢thémeamin&b speci es,

the dose to bgiadahgi sbeugdnCRBuRbRRAIR BAbaH! #680129,2600dAG,LO 1 TS body
wei ght fromthe dose for kg body weight. The present invention further

relates to an anti body to TGR—l 25 The antibody to TGR-1 may be any
pol ycl onal or noHAbel ehalveaptriepadyditiremsifo roapablog gfeasdecdgni zing TGR-1

The anti body £@1#6Red ﬂﬁyabeoﬂﬁgeu@egyhxhatWElhedknﬁwmlaﬁ tod for producing
an antibody or_antis ratlon of

Pre
nonocl onal an?l%58§?ﬁ%a)a9$8ﬂa?étgoﬁOBFeHEHSEFBHana KFB . bfdﬁhc?%g cells
TGR-1 is adniaisvebred agawafnedl sbhded amsﬁaﬁsnSSlelthmpvsdlebydor t oget her

with carriersppatédl @ﬁnééu&QeOPétAHGdZQQAf (@’39&&153 Sizl;fatémeﬂ?et aProduction
of antibody i gaglbhgrdby tsgegggh trag In ord B entlate t he
? rafl%er Rohpl et 8® éﬁ

ant i body pro UCTTVIT oh the Sam nrs Hd' s adj uvant
or |nconﬁ1eteN¢¥€®mﬁdSnaHJQVaﬂ?uﬁﬁvengeUaﬂﬁﬁn@stéﬁédcomh@uadnlhﬁstratlon
is usually capraedd ontthaceuerecy b¥OabarsandwerREStaafsEvemhAtt s tines in

bl o dopeiEhetlorSEr SepLoatayl K obde] ol By %rfetfﬁ%”keys

rabbits, dogs, hee goats the use of

m ce and r at s€ %@Pﬁ@gqo %gEféf%%Hs the blnglng of Neuromedln U

TGR-1 can be measured by comparing the growth of yeast

15 around the filter paper with the case of singl
administration of Neuromedin U. The compound that
inhibits the growth of yeast by Neuromedin U
administration can be selected as a candidate substance
that is capable of altering the binding property of

20 Neuromedin U and TGR-1. On the other hand, an agonist
can be screened by administrating only the test
compound and observing the growth of yeast like the
growth observed in Neuromedin U administration.
Furthermore, the transformant of yeast is cultured on

25 the agar containing Neurcmedin U, and by observing an
influence on the growth of yeast over the surface in
Petri dish around the filter paper absorbing a test
compound, an influence of the compound that alters the
binding of Neuromedin U and TGR-1 can be measured.

30

[12] An oocyte of Xenopus Laevis 1s injected with

RNA of TGR-1 gene and stimulated by WNeuromedin U. As a
result, intracellular Ca?* concentration increases and
calcium-activated chloride current occurs. This change

35 can be detected as a change of membrane potential
{similar to the case where K ion concentration gradient
is changed). By observing the reaction caused in the
TGR-1-introduced Xenopus Laevis ococytes by Neuromedin U,
the compound that has an influence on the binding




In the preparation of nonocl onal antibody- producing cells, warm bl ooded
aninmals, e.g. mce are imunized wth an antigen, a individual having 15
detectabl e antibody titer is selected, then spleen or |ynph no

collected after two to five days after the final imunization, ihd'AUG 2004
ant i body- produci ng cells contained ther% n are fused with nyelona cells to
gi ve nonocl onal anti body- produci ng hybrigonas. Measurenment 20 of the
antibody titer in antisera nmay be carried out, for exanple, by reacting a
| abeled TGR-1 with the antiserum followed by assaying t he binding

activity of %pr@ Qp]ki.g}ge d o, the, aptidedy . - 4 j’%y carried
out, for exarrplPéat th nown net hod by 25 Ko rﬂl er antgla stein (Nature,
256, 495, 1975). Exanpl es of the fusion accelerator are pol yethyl ene
gl ycol (PEGQ, Sensablatck usf edcyteof ebldcBEG fsompreffemdley enpl oyed.

Exanpl es of t %W@@a&?ﬁé %ﬁi@ed\l%gt,lf%oll% SE’?JSO tr%%ﬂed g Cen P3UL i's
preferably errpl oye %}q%é)re err rati o0 of the nunber

anti body-p Podutq ngf (e q/apt eé:nl%%q’]i‘éeid g RS Mg Qﬂ‘ RATSma
cells is withiNaGl ramge KFl approbiMretal s, 101 38oM20a1N0Os Wherd .FEGM

(preferably, 4009 uamPREH! 0)10§Maﬁﬁﬁﬂs' gpﬁ’ﬁ f comggpirgatien of
approxi matel y to 80% f ol | owe 74 incubat | ng at 20 to 40C,
e

y 0
preferably at ]S%)Iﬂﬁ“ FRE 576 Ty @ nli%ﬁ:t égtlantéief pePekt °LeFrtEsi on can
be carried owets Mmrdicous Afselodasbingbdogsstirkter tévreeninly ¥BSnonocl onal

ant i body- ppodugdrna A dmg@mmnl &S Qhicrieh dBRidwds s S teet hod
whi ch conpri sesaﬁgdi ng .t i}neanslui?é n% fant T%fR hyi%i,go tBe 8§?Eage hase

(e.qg., mcrop sor antigen-direct gether with a
carrier, addi fgF%h ’falrﬁﬁ‘leismﬁmd-“gfi]db‘bl iqF hahtli'bdfd%rmﬁé"@élsrﬁ?l}é’éllc%i s are
used for the Chidm 4 ysiaamidnt TheDuseyitemisoghtbuked ant MBedyolstised)

| abel ed with ot t A d
dgt Zci(:ai n\g\’1 t heaf rlﬁgjcl oﬁ}% antszttﬁodf/tgﬁl uﬁ’é %%de%yﬁ‘eapgél I grg gggtagngna met hod
whi ch compri sé’gio dd¥St-o §8f5| d phase

adsor bi ng mlcroelectrodes for voltage clamp and voltmeter are

inserted into the cell and the cathode is placed
outside of the cell. BAfter the potential become stable,
the change in potential is recorded after passing the

20 Ringer solution containing Neuromedin U or Neuromedin U
and a test compound. An influence of the compound that
alters the binding between Neuromedin U and TGR-1 is
measured by comparing the membrane potential change of
TGR-1 introduced Xenopus Laevis cocyte with the case of

25 single administration of Neuromedin U. The compound
that inhibits the cell membrane potential change can be
selected as a candidate substance that is capable of
altering the binding between TGR-1 and Neuromedin U.
On the other hand, an agonist can be screened by

30 administrating only the test compound and observing the
cell membrane potential change like the change observed
in Neuromedin U administration.

In this system, poly (A)* RNA of various G-protein
35 genes can be introduced to amplify the change so that
the reaction can be measured easily. Also, the poly
(A)" RNA of protein gene, such as aequorin which

radlates light in the presence of Ca ion is injected as



an anti-imunogl obulin antibody or Protein A, adding TGR- 1 |abeled with a
radi oactive substance or an enzyne, and detecting the nonocl onal anti body
bound to the 20 solid phase. The nonocl onal anti body can be sel ected
according to publicly known nmethods or their nodifications. ener al
the selection can be effected in a nmediumfor 25 aninmal cell supﬂ?{qgusqﬂm;
w th HAT (hypoxant hine, arninopterin ané4dthym dine). Any sel ection and
grow h nedium can be enployed as far as the hybridoma can grow there. For
exanple, RPM 1640 nediumcontaining 1%to 20% preferably 10%to 200
fetal bovine serum G T 30 nmedi um (Wako Pure Chem cal Industries, Ltd.)
containing 1%etia k&othe&akhhoweaetsemummnab@emhagh&aa E?dbbﬁb&oﬁn

cultivation of a h i yaku Co Ltd.) and t he
li ke can be us& I%ﬁéacultléqugﬁ%% % %ﬁ SgBREPEPPS at” 20C to 400C,
preferably atp@ieat@alfamaan@ut 5 days to about 3 weeks, preferably 1 75
04AURMA to 2 weeks, normally in 5% CO2. The anti body titer of the culture

supernatant of a hybridoma can be determned as in the assay for the
anti body t3ter inThantsiossedides dkiitbde ralkovenpdufld) okuri Siadat itherebf

monoct onal ankhaeduy «SeaaRL! BARARAGOELGRGRYT OF AEuloiRASR! gngh ANt | body
hé ca (0] on

can be carried out in the sane mai ant i body,
by conventi ondFRrdt FeBB*E§es T6Rs paF§F| ﬁlaﬁdcﬁﬂﬁﬁipéaglﬁﬁRoia or

Innunoglobullnae(membe&aapkeacsabhlB@-Qub caheghebnpaesi Ryt @ERON;

i soel ectric poi Ht reC|E|tatp el ectrophoresis, adsorption and
desorpti on wi £R% BRUERRRdAGers (e.g. DEAE), ultracentrifugation, gel
filtratidf or a 15 afflnlty purification method which conprises collecting

only an antibody wit] a%%lwagegg?g%gtg &1%“8? aﬁeagfﬁggg%gen bi ndi ng

solid phase, Proteln di Ssoci at'I ng inding to
obtain the an%FH@ﬂPlOEOaEPréﬁafﬁii@ﬂsof pol ycl onal anti body) The pol ycl onal

anti body of the peggentsi p¥eNtkeBening:
(1) Buffer for measurement and washing
15 Hanks’ balanced salt solution{Gibco Co.)
supplemented with 0.05% bovine serum albumin (Sigma
Co.}.
The solution is sterilized by filtration through a
0.45 pm filter, and stored at 4°C or may be prepared at
20 use.
{2) Standard TGR-1 preparation
CHO cells expressing TGR-1 which are plated on a
12-well plate at a density of 5 X 10° cells/well, and
cultured at 37°C under 5% CO; and 95% air for 2 days.
25 (3) Labeled ligands
Neuromedin U labeled with (’H1, [***I], [*c1, (%s],
etc., which is dissolved in an appropriate buffer, and
stored at 4°C or -20°C, and diluted to 1 UM with the
measurement buffer at use.
30 {4) Standard ligand solution
Neuromedin U is dissolved in PBS containing 0.1%
bovine serum albumin(Sigma Co.) at a final

concentration of 1 mM, and stored at -20°C.

35 2. Measurement method:




can be produced by publicly known nethods or nodifications thereof. For
exanpl e, a warm bl ooded aninmal is imunized with the conplex of the 25

i mmunogen(TGR-1) and a carrier protein in a manner simlar to the nethod
descri bed above for the production of nonocl onal antibodies. The fraction
containing the antibody to TGR-1 is coll %gt ed fromthe inmunizel RAUBI20GD
carry out separation and 30 purification~of the antibody. In the conpl ex of
i mmunogen and carrier protein wused to inmunize a warnm bl ooded ani mal, any
type of carrier protein may be crosslinked to the hapten in any 35 m xing
ratio of carrier to hapten, as long as the 0 4 AUG 2004 76, anti body is
efficiently producé¥ t&?ﬁ%‘?ﬁﬂﬂ%%éﬂg ¢dhbF exce Forl BkERHI £ Hovfhe serum

al bum n, bovi ng=11 hy pEL QDY 1 N drakewnd ited | dpigie e yRmIN, oft€he i S
0. 110 20, pr VGGl AEe Aot S T o (11 GGt | on agent

: o 20, pr ’ [ ion agents
can be used f @ufide TOHIded) tof «adhi vl 0 hapten. d utaral dehyde, 10
car bodii m de, maleimd ctivated est tivatad , e reagents
cont ai ni ngt hi ol gfgtpfgeeﬁi?ﬁé%% “§ cg’@%(rjloq’if) arigd used %&t he coupl i ng.
The condensat i onnprodiicto list e rersd ertexh t MWaof a5 aflededed ani mal s eit her

solely of L o0SNIRle Al QA T S.ON SN R e A Leadiat can produce

t he anti body mnistration. In order to potentiate the antibody
productivity upsmpeeterh ffstanthor - cdppreternipeushes agarataft or

i nconpl ete Freypnd' soradighaints dByi ke, adniniost ared.m M t¥diisty atd on s
usual |y made once_ every 2%3}? weeks and 3 to 10 tinmes in total. The

pol ycl onal%antddinf TaPiae et T oMM Y ood, ascites, etc.,
preferably fromthe3spl Tiodl 0éalbiovarsebhoosted antemedvedimana echdy t he net hod

described ~aboyg, TN d IJAmOl PAKLLIA ML OReH PHBISULM G8L Pe
assayed by the sane procedure as at” for the
labeled Neuromedin U bound to the cells is dissolved in
0.2N NaOH-1% SDS, and mixed with 4 ml of liquid
15 scintillator A (Wako Pure Chemical Industries, Ltd.)
(4) The radicactivity is measured using a liquid
scintillation counter (Beckman Co.), and the percent

maximum binding (PMB) 1is calculated by the equation

below.
20 PMB = [(B — NSB)/ (B - NSB))] X 100
PMB : Percent maximum binding
B : Value obtained in the presence of a test
compound

NSB : Non-specific binding

25 By : Maximum binding

The compound obtained by the screening method or
the screening kit of the present invention, or a salt
thereof is a compound that alters (inhibits or

30 enhances) the binding between Neuromedin U and TGR-1.
Concretely, it is a compound having the TGR-l-mediated
cell stimulating activity(so-called TGR-1 agonist) or a
compound not having the cell stimulating activity (so-
called TGR-1 antagonist). The compounds include

35 peptides, proteins, non-peptide compounds, synthetic




30 determ nation of titer of serum antibody described above. The _
separation and purification of the polyclonal antibody can be carried out
according to the method for the separation and purification of

i mmunogl obul ins as perfornmed in the separation and 35 purificati £

nonocl onal anti bodi es descri bed above. 0 4 AUG 2D04 77 The antib } AUBt
present invention is capable of recogni géng specifically TGR-1. Theref ore
the antibody can be used to quantify TGR-1 in a test fluid, 5 especially
by the sandw ch i mmunoassay, etc. Thus, the present inventi on provides,
for exanple, the following quantification nethods: (i) a method of

quanti fyi ng TGanipdnmcﬁ t esid fdetintsntariiceh prodpitses TrRagtindg bBe anti body
of the present |nv<?(nt|on co etlcflvely with the test fluid and the

| abel ed TGR- 1; é’r‘? Easuiiy TRETHIY of the labeled TGR-1 bound to the
anti body; and, (ii) a nmethod of quantifying TGR-1 in a test fluid, which

conpri ses reactingyhe Jostadidi qné”ﬂﬁcﬂi t{&ﬁ:ejcﬂ% %er}weg’q'% q{? ye;:_.]__pr ent

invention immobilized ona carrier and of the pr esent
i nventi on $i milst &heo TORy lopaodisdntaralIGR-lapdtagasdsitngentheongeti vity of

the |abel on g dMRbiddszaBelin &fi) 2Qdl NiGhi bedsgcri bed above, it is
preferred that one antibody recognizes the N-termnal region of TGR 1, and

the other antibody reacts with the C-termnal region of TGR- 1. 25 Using
t he monocl onal antdlbodw t@nmﬁﬁd@erﬁﬂwﬁgehss&mtdd&am@f el ethet 0 as the

nonocl onal antibody .of th rese nventi on) - n_b sayed and
al so det ect ed i?}fe[e%%&?em %&Oﬁisnd. Féblrﬁggbsurﬁggecogﬁougﬁt %BSgy ?lml ecul e
itsel f neyObealseds despeabajl2y,Filmhib3@sor tkabbindéhigopsopkrtige ant i body
o CCul &, TRy Be30ehe naRdopBas Ay TERAOGRALY) 90 hReadRLLOOMNLS TR are

not parti cul arIy 'im Any assay nethod can be use g as the
amount of ant Pb@é}neﬁ‘anﬁéﬁunér isaAesByeY- ant F@eﬂhééhﬁre%tcbﬁﬁe Béndi ng to

the amount of a83vankiegelohedd TeRH-1emBHREdOEeT Rtk mbilathggt est fluid
activities or not. The compound having the cell
15 stimulating activities or a salt thereof is determined
to be a TGR-1 agonist, and the compound not having the
cell stimulating activities or a salt thereof is

determined to be a TGR-1 antagonist.

20 {(ii} (a) The above-mentioned TGR-1l-mediated cell-
stimulating activity is measured after contacting a
test compound to cells having TGR-1. The compound
having the cell stimulating activity or salt thereof is
a TGR-1 agonist.

25 (b) The above-mentioned TGR-l1-mediated cell-
stimulating activity is measured and compared between
when the compound that activates TGR-1 (e.g. Neuromedin
U or TGR-1 agonist) is brought in contact with cells
having TGR-1 and when the compound that activates TGR-1

30 and the test compound are brought in contact with cells
having TGR-1. The compound or a salt thereof which may
reduce the cell stimulating activity induced by the
compound that activates TGR-1 is a TGR-1 antagonist.




0 4 AUG 2004 78 can be detected by chem cal or physical neans and the

anount of the antigen can be calculated froma standard curve prepared

from standard sol uti ons contai ni ng knowmn anounts of the antigen. For

exanpl e, nephronetry, 5 conpetitive nethods, imunonetric nethod, and4 AUG 2
sandwi ch nethod are appropriately used, gdth the sandw ch nethod 04
descri bed bel ow being nost preferable in terns of sensitivity and
specificity. 10 As the | abeling agent for the nmethods using |abeled
substances, there are enployed, for exanple, radioisotopes, enzynes,

fl uorescent substa m. n n u n , . t..t.he r.adi,oi sot ope,
for exanple, [125%§EEE[I§%T?,S?%Eﬁgggdgﬁ%§cfg§rSghgegﬁgﬁéggﬁgl%glenzyne
descri bed abov&pt$vabie8e@zyhhstwahNhhghmegpchfithazthvetysafelpﬁéferred;
for exanpl e, agél%ﬁ%ofbgaﬁgxlé3pH%E@%§é??ESa1§'ka"”e phosphat ase,

per oxi dase, Pate ydr ogenase ‘an e are used Exanpl es of the
fl uorescent substance used are 20 fl uorescam ne and fl uorescein

i sot hi ocyarate. Foppt RRe bUALRERERAL §h!9§&a@@ﬁrlf9ﬁtﬁéj@fmls€s l;am nol ,
| um nol derivatives, luciferin, d [ u eni n. . Furt hernore,

bi oti n-avi din é?g%%h#nEQEb%hﬁ§éﬂl?%+C%%n FhyY B¢ HoRy %?“Eﬁm?ﬁéﬂ Po t he
| abel . 25 For tnapbai:ezag;emloasammem@rmm{»tmw ph@hysteatiadser ption
may be used. enlc ﬁ%gdlng met hods conveFtlo aIIy, used for

i nsol ubi | i zat i bR" ?“ HRHBBRY i AT i HRCOY TBF of @ t®8hzymes may al so be

used. 30 For the carrier, for exanple, insoluble polysaccharides such as

agar ose, Q%XtranSIg%hkglﬁésroﬁéaln éypkhstggltr€ﬁ59eéycpe@§t99'xagyrene,

pol yacryl am de, ass or the ke are used
04AUG2001 I n th‘ées%lﬁwléﬁnlﬁt%?h%dcoﬁiﬁéaﬁﬁﬁ}bt | thedinereRtonk? Phpeibody of

the present inyeati@PRe| Sth€acs@dlatidndof t BSh- H-éhhﬁip&ﬂaﬂﬁdsry igaction),
then with the Jabeled monoglonal, antibody, ofy Lhe Dresent ioyention
(secondary
increase in corticosterone after its hypodermic
15 administration, it can be used as a prophylactic and/or
therapeutic agent for hypotension, and a local
vasoconstrictor. Thus, among compounds obtainable by
the above-mentioned screening methods or screening kits,
TGR-1 agonists can be useful as a prophylactic and/or
20 therapeutic agent for hypotension, a local
vasoconstrictor, and further be useful as a uterine
contraction accelerating agent for ameliorating,
preventing and treating various diseases associated
with uterine contraction insufficiency, such as weak
25 labor contraction, atonic bleeding, delivery of the
placenta, uterine involution insufficiency, artificial
abortion, induction of delivery, arrest of delivery,
endocervical canal asthenia, inversion of the uterus,
retention of the placenta and egg membrane, postpartum
30 hemorrhage, prolapse of the muliebria, infertility,
care for mother’s body at multiple pregnancy,
malpresentation, dysmenorrhea, miscarriage,

endometriosis, chronic inflammatory disease of the

uterus, myoma of the uterus, deformity of the uterus,




5 reaction), and the activity of the label on the immbilizing carrier is
nmeasur ed, whereby the amount of TGR-1 in the test fluid can be quantifi ed.
The order of the primary and secondary reactions nay be reversed and the
reactions may be perforned sinultaneously or 10 with an interval. nT AUB ZDM.
| abel i ng agent and nethod for imobilization my be the sanme as those

descri bed above. In the sandw ch i nmunoaégay, the imobilized or |abeled
anti body is not necessarily based on one type 15 of anti body, but a m xture
of two or nore types of antibodies nay be used to inprove assay

sensitivity or the like. In the sandw ch assay for neasuring TGR-1, the

20 nonocl onal agehohgdises off the presert, umeedteerivwhlchaberdttiondifferent
sites of TGR-1 are Erefera Iégused in the first and second reactions.

Thus, as to tRBSTahErEBate &G0 S¥REPMEst and second reactions, for
exanpl e, when the antibody used in the second reaction 25 recogni zes the

Fecogni 2ing T egi oACR o AT e BaR Bkt e dion PEoRNY ARG Ler i na
regi on i n X heahfd/er therepenti80aFhstnmbnochypakrtansibodympbcandiplesent

i nventi on Ca@ﬁ??uHé@goﬁora@§§QYr§¥§§e%§1?B?@r &E@@sgh93§§egﬁﬂch met hod,

for exanple, e conpetitive nethod, imunonmefric netho nephronetry, etc.
In the conpefiffeeeet A8d, SEATPYERA i(A) adissaserupf ﬁﬁﬁd%ﬁﬁa§5uﬂabeled

antigen are cgypebmtuaabynéegébedrmhthmge&hbeﬂal Onfla AU €R04 80 and the
unreacted | abel e en bound to the

g en ? L | abel ed _anti
ot hoas B s ey R gy nat ) B ek 5ERERS Cot B tEE T PO PKataRount of
t he | abellG n Bbroncﬁ;aihesahnanthpperbeeankygenom@ téectest (Bluid is 5

determ nod. Thesaboue Leaghbom BEKDOdLLickydes,acli gui gnphase et hod using

an antibody in a so for Separation and
a secondary antheslguratine. sbpmbﬁgoanmigéﬂynean@e@ml%@lh@aghgbe, met hod

ei ther using éfe. }nﬂmblIbzﬁérpaigaayeanqébgdydlaﬁbﬁésu5¢ﬁﬂm58€e§9&uble

primary anthgggorder ghronlc pain, decrease of immunity, etc.),

15 diseases of digestive system (gastric ulcer, ulcerative
colitis, etc). Further, TGR-1 antagonists are useful
as a uterine contraction suppressing agent for
ameliorating, preventing and treating various diseases
associated with excessive uterine contraction , such

20 as too strong contraction, pseudo—contraction,
prolonged pregnancy, tonic uterine contraction, fetal
asphyxia, uterine rupture, endocervical canal
laceration, premature delivery, myoma of the uterus,
deformity of uterus, adenomyosis of the uterus,

25 abnormal expulsive force, chronic inflammatory disease
of the uterus, care for mother’s body at multiple
pregnancy, malpresentation, Prader-Willi syndrom,

dysmenorrhea.

30 Moreover, since Neuromedin U and a salt thereof
has the function of controlling appetite, among
compounds obtainable by the above-mentioned screening
methods or screening kits on the basis of said function,

TGR-1 agonists are used as anorectic agents, anti-




i mmobi |i zed secondary anti body. In the i nmunonetric nethod, after reacting
antigen in a test fluid and immobilized antigen conpetitively 15 with a
definite anount of | abeled antibody, the solid phase is separated fromthe
liquid phase. Alternatively, after reacting antigen in a test ff qqu Et
an excess amount of |abeled antibody, anggthen adding |nnDb|I|zed an &@
to adsorb the unreacted 20 | abel ed antibody, the solid phase is separated
fromthe |iquid phase. Then, the amount of the label in either phase is
nmeasured to quantify the antigen in the test fluid. 25 In the nephronetry,

an insol uble pr eC|0p| t&ﬁ:ﬂ%ﬁ‘k rggu%\%d? ﬁfetsﬁrfotrh%u%.{‘n' Qnﬁngoli ?’ﬁ‘ rgqgctl on in

gel or sol ut iF6H A e anount of ant the test
fluid is so smmld Tdratl emtpgandslsl aaromsedoas pPeFilfivet adie®tebt ai ned,

| aser nephronetry using 30 scattering of |aser is advantageously enpl oyed.
For applying these inmmunol ogi cal nethods to the measuring nethods of the
present invention Fcamythq)@rathfcmfarthﬁ)n%ﬂmﬁw dhady sead e

required. 35 Jyslens gorton%%u L%l he talonE@Rsk rekntikg Reesed o8l 0 + AUG
2004 invention or its salts are constructed by addlnta% t he. usual. .t echni cal

consi der at i on tihe tIfEeaing kiffe fO&N PRI Ral t&?nﬁ’ BRS ARG 5Pdd&dur es.
For the det alalc%éga‘tatﬂl%se,awarsalusteephmh@alemase@na,s mekenesed tcaith be made

to the follow ng reviews and texts e, r__exa i.r.ashi_ I_ri ed.

" Radi oi munoa$<hy M HEaIHTs RS e plﬁ‘blsaj‘%ed'ﬁt% r‘B'F‘%Ipfeircosl‘_DI S%I rice Salg'.

"Sequel to theitRadiroiimutmeassay c:(d}{odaarsﬁﬂa; Wpllllbl ﬁ@h@@tqlanll;g?l@)ld Eidj i

| Shi kawa, | 6t Al edys (ENZYIR ITMRNARISAK iRk USHEl Bnal@obehl i shed in
Ei]l Isst?lk , et a

1978); | munoenzyme assay" (2nd ed.)
(1gakushoi n, published in 1982) Eiji Ishikawa, et al. ed. "Ilnmunoenzyne
assay” (3rd ed.) (HhpakisdialdhedWldnghiess idE Js%&Jt) witVetao dsd my ENAYMOLOGY,

Vol . 70 (I mmunochem cal 15 Te%g.rf{aqg (t|a§'| al uclP17 5 V%'mm ?éalt
(1 mmunocheni c&2seTddrmitife &1 F2 RSN 25 PRUNSC Rén cal

potassium salt; alkali earth metal salt, calcium salt

15 and magnesium salt; and aluminum salt, ammonium salt,

etc.

The preferred examples of salt with an organic
base include trimethylamine salt, triethylamine salt,
20 pyridine salt, picoline salt, 2,6-lutidine salt,
ethanolamine salt, diethanolamine salt, triethanolamine
salt, cyclohexylamine salt, dicyclohexylamine salt,

N,N’-dibenzylethylenediamine salt, etc.

25 The preferred examples of salt with an inorganic
acid are hydrochloric acid salt, hydrobromic acid salt,

sulfuric acid salt, phosphoric acid salt, etc.

The preferred examples of salt with an organic
30 acid are formic acid salt, acetic acid salt, propionic
acid salt, fumaric acid salt, oxalic acid salt,
tartaric acid salt, maleic acid salt, citric acid salt,

suceinic acid salt, malic acid salt, methanesulfonic

acid salt, benzenesulfonic acid salt, benzoic acid salt,

35 etc.




Techni ques (Part C)); ibid., Vol. 84 (Immunochem cal Techniques (Part D
Sel ected I mmunoassays)); ibid., Vol. 92 (I nmunochem cal Techni ques (Part E:
Monocl onal 20 Antibodi es and General |nmmunoassay Methods)); ibid., Vol.
121 (I munochem cal Techniques (Part |: Hybridoma Technol ogy and

Monocl onal Anti bodies))(all published by Academ c Press Puinshinﬁ:AuB 2004
this way, TGR-1 can be quantified in high sensitivity using the antibody
of the present invention. Further, it is possible to conduct diagnosis on
vari ous di seases which are associated with dysfunction 30 of TGR-1 through
quantification of TGR-1 in vivo using the antibody of the present

i nvention. The antibody of the present invention can also be wused for
specific detectiO@ resent in te%tSS ts%n%he%,gguch asiggdy fluids

of TGR-1
or tissues. The anpﬁbgﬁggﬁfr%GGefﬁﬁglgf ﬁay arso”be 'use or pr

or preparation of
anti body col usmdd forlpdei fi csatitonish FIGRiIAinéor lgsiveti onndEthI@R; 1 in
fractions upo ur iy | y.Sé fit viqt: of TGR-1 in
the test cell EFBE‘) I{rlllll% efggeé%%l?céaﬁlﬁ%ndé%fsa%%gﬁﬁhnﬁgﬁdclq%lcc?ds and
anmi no aci ds apeigenetéd LRcivder dafedtwihhtABParUPACRFUB. Cohnta8ien on

Bi ochem cal Ngpegncl atyre or the conventional manner in the art, exanples
of which are 10 shown below. The optical isoner of amno acid is L form
unl ess otherw se indicated. DNA : deoxyribonucleic acid cDNA :

conpl enent ary deow&&bhb@héﬁbein@oaﬁﬂdobiﬁiﬂabladﬁﬂiiﬂg the bbysenAengG :
guanine C: ¢ si.ne_Y_ithym ne or cytosine 20 . adeni ng, . guani ne,
Sytosine or tRYHRE OR SRENTRECSR-Baan heon & 2ashi HSBrOE t doired
adeni ne or0 t hgsi hbe above-mentioned drug, it can be used as follows.

When the compound obtainable using the screening
method or the screening kit or a salt thereof is used
as the above-mentioned drug, it can be prepared by

15 publicly known methods. For example, the compound can
be used orally as tablets having sugar coating or
enteric coating as necessary, capsules, elixirs and
microcapsules, or parenterally as an injection, such as
an aseptic solution or suspension with water or other

20 pharmaceutically acceptable. For example, these
preparations can be preduced by admixing
physiologically acceptable carriers, flavors,
excipients, vehicles, preservatives, stabilizers and
binders with the compound or a salt thereof of the

25 present invention in a generally acceptable unit dose
required for pharmaceutical formulation. The amount of
the active ingredient in these pharmaceutical
preparations is designed to have a suitable dose in the
designated range.

30

The additives which can be admixed in the tablets,
capsules etc. include, for example, binders such as
gelatin, corn starch, tragacanth, gum arabic;

excipients such as crystalline cellulose; swelling

35 agents such as corn starch, gelatin and alginic acid;




S : guanine or cytosine 25 RNA : ribonucleic acid nRNA : nessenger

ri bonucleic acid dATP : deoxyadenosi ne triphosphate dTTP : deoxythym di ne--
tri phosphate dGTP : deoxyguanosi ne tri phosphate 30 dCTP : deoxycyti di ne

tri phosphat e ATP : adenosine triphosphate EDTA ethyl enedi am netetraacetic
acid SDS : sodium dodecyl sulfate TFA trjfluoroacetic acid 35 El & AUG 2004
enzyne i munoassay 0 4 AUG 2D04 83 Ay or "G glycine Ala or A alanine

Val or V: valine 5 Leu or L: leucine Ile or I: isoleucine Ser or S

serine Thr or T. threonine Cys or C. cysteine 10 Met or M nethioni ne

GQu or E glutamc acid As . _aspartic acid_ Lys or K sine Arg or
R arginine B3RP HS tél’?:llfﬁaeg’?fﬁﬁ‘allﬂ? F-C A a%‘?.%eé‘e% S'b?ﬁ\
tyrosine Trp afs Wuddosga on}m:rtosl%f Garod d%ccma(ﬂzlrma HhdAshl oro i sasqﬂaragl ne
:Gln or Q@ gl ?Jtam nem]fg a['}?of‘}a/ Iutamc ?5) err 'Wgeethyél ca%%lﬁ £gthyl Bu

butyl Ph oxairi
in a unit dosage form lquld carrlers such as fats and

5 oils can be contained in the materials described above.
The aseptic composition for injection can be formulated
according to conventional pharmaceutical formulation by
dissolving or suspending the active material and
naturally occurring vegetable oils such as sesame oil

10 and coconut oil in vehicles such as injection water.

The aqueous liguid for injection includes, for
example, physiological saline or an isotonic solution
containing glucose and other supplementary agents (e.g.,

15 D-sorbitol, D-mannitol, sodium chloride etec.}, and may
be used in combination with suitable solubilizer such
as alcohols {(e.g., ethanol etc.), polyalcohols (e.qg.,
propylene glycol, polyethylene glycol etc.) and
nonionic surfactants (e.g., Polysorbate 80™, HCO-50

20 etc.). The oily liquid includes, for example, sesame
0il, soybean o0il etc., and may be used in combination
with solubilizer such as benzyl benzoate, benzyl

alcohol etc.

25 Further, it may contain buffers (e.g., phosphate
buffer, sodium acetate buffer etc.), soothing agents
(e.g., benzalkonium chloride, procaine hydrochloride
etc.), stabilizers (e.g., human serum albumin,
polyethylene glycol etc.), preservatives (e.g., benzyl

30 alcohol, phenol etc.), antioxidants etc. Usually, the

prepared injection is filled into suitable ampoules.

The pharmaceutical preparation thus obtained is

safe and low toxic so that it can be administered to

35 warm-blooded animals (e.g., human, guinea pig, rat,




Bom : benzyl oxynmet hyl 30 NWP : N-nethyl pyrrolidone PAM:
phenyl acet oam denet hyl The substituents, protective groups and reagents,
which are frequently used in the specification, are 35 shown by the

fol | owi ng abbreviations. 0 + AUG 20DJ 84 Tos p-tol uenesul fonyl H@N§ AUG 2004
1- hydr oxy- 5- nor bor nene- 2, 3-di car boxi m de Bzl : benzyl 5 Z :

benzyl oxycar bonyl Br-Z 2-bronobenzyl oxycat bonyl Cl-Z

2- chl or obenzyl oxycar bonyl Boc t-but oxycarbonyl HOBt 1-hydroxybenztriazole
10 DCC : N, N -dicycl ohexyl carbodiimde TFA : trifluoroacetic acid Frnoc :
N-9-f | uor enyl met hoxycar bonyl  DNP: dinitrophenyl Bum : t-butoxynethyl 15
Trt trityl BSAousbovphg,sehaapal bawi, nmGhiRES, : dog and chicken),

3-((3- colan1de l t hyl n ropane sul fonate PNBF
phenylnethylsu gﬁéﬁ%ﬁ 38 Q ggggg4£§k §}?$ans car oboxoi r ane- 2- car bonyl ) L-
| eucyl -agumatin GDP Guanosi ne-5' -di phosphate MEM a: m ni nrum essenti al

medi um al pha FurapggM o} [tﬁe emn Bu a 9xCar Baxy- £naxage! Xle)apéc:.%‘ily

benzofuraf%loxy] 2-(2-am no-5 ﬁg henoxy) - et hane-N, tetra
acetic aci 9@ﬁ@§@é%§k§hevhtheéﬁeP meoged Pankie %%F%ﬁ%éGgS@ﬁFhSGIutlon

Fl uo-3AM  1- [8raﬂhgoséré8nZ;z|Eh£069 nBYgrexynB-idPention will vary

oxy- - 9- xant henyl ) phenox
met hyl phenoxy§$8PRaH é“ﬂ dﬁFl?E?raIﬁc%f?£ adpint HEREHARR bRyARt hyl

ester HEPES: 24(#4t(Babydrioxyetkyl bedypwpeghe) nylth hypertension, the

dose is normally about 0.1 to 1000 mg, preferably about

10 1.0 to 300 mg, and more preferably about 3.0 to 50 mg
per day. In parenteral administraticn, the single dose
will also vary depending on subject to be administered,
conditions, routes for administration, etc. For example,
in an injection form for an adult patient with

15 hypertension(60 kg body weight), advantageously, a
daily dose of about 0.01 toc 30 mg, preferably about 0.1
to 20 mg, and more preferably about 0.1 to 10 mg will
be administered intravencusly. For other animal species,
the dose to be administered can also be calculated

20 according to its body weight from the dose for 60 kg
body weight.

The present invention further relates to an

antibody to TGR-1.

25 The antibody to TGR-1 may be any polyclonal or
monoclonal antibody which is capable of recognizing
TGR-1.

The éntibody to TGR-1 may be produced by a well-
known method for producing an antibody or antisera,

30 using as TGR-1 the antigen.

[Preparation of monoclonal antibody]
(a) Preparation of monoclonal antibody-producing cells

TGR—-1 is administered to warm-blooded animals

35 either solely or together with carriers or diluents to




et hanesul fonic acid 35 McBzl: 4-nethyl benzyl 0 4 AUG 2004 85 NWP

N- et hyl pyrrol i done Each of the sequence identification nunbers in the
Sequence Listing indicates the followi ng sequence. 5 [SEQID NO: 1] This
shows the ami no acid sequence of TGR-1 obtained in Exanple 1. @rgg IGP2004
NG 2] 10 This shows the nucleic acid SEC]L} ce of DNA encoding yhaw
the am no acid sequence shown by SEQ ID EIO . [SEQ ID NG 3] This shows the
nucl ei ¢ acid sequence of priner 1 15 described in Exanple 1. [SEQ I D NO 41
This shows the nucleic acid sequence of priner 2 described in Exanple 1.
[SEQ ID NGO 5] 20 This shows the am no acid sequence of p| g Neuronedin U 8.
[ SEQ | D NO 6] thft SiowEe5fe BH Mr At iy @ oy LN o U-8. 25

[}SEQ | [S)ENOI 7Dl It%léﬁfmmﬁlrtﬁ‘secﬁﬂlm aci semrenee pa‘teefﬁlcak:esn tH¥eur onedi n
o LS50 15 N0 Bl R0l 5. P10, A6 Spaience o v neg it 90

Neur omedi n U 2% eyrasFQ |43 N@ak] A6 ithcbriddE 2004 elinds ss haysivare: amdyno aci d
sequence Og f&&?aﬂministered. The administration is usually carried
out once every two to six weeks and two to ten times in
total. Examples of the applicable warm-blooded animals
are monkeys, rabbits, dogs, guinea pigs, mice, rats,
sheep and goats, with the use of mice and rats being

10 preferred.

In the preparation of monoclonal antibody-
producing cells, warm-blooded animals, e.g. mice are
immunized with an antigen, a individual having

15 detectable antibody titer is selected, then spleen or
lymph node is collected after two to five days after
the final immunization, and antibody-producing cells
contained therein are fused with myeloma cells to give
monoclonal antibody-producing hybridomas. Measurement

20 of the antibody titer in antisera may be carried out,
for example, by reacting a labeled TGR-1 with the
antiserum, followed by assaying the binding activity of
the label bound to the antibody. The fusion may be
carried out, for example, by the known method by

25 Koehler and Milstein (Nature, 256, 485, 1975). Examples
of the fusion accelerator are polyethylene glycol (PEG),
Sendai virus, etc., of which PEG is preferably employed.

Examples of the myeloma cells are NS-1, P3U1,

30 SP2/0, AP-1, etc. P3Ul is preferably employed. A
preferred ratio of the number of the antibody-producing
cells used (spleen cells) to the number of myeloma
cells is within a range of approximately 1:1 to 20:1.
When PEG {(preferably, PEG 1000 to PEG 6000) is added in

35 a concentration of approximately 10 to 80% followed by




Neuronmedin U-23. [SEQ ID NO 11] This shows the am no acid sequence of human
5 Neuronedin U-25. [SEQ ID NO 12] This shows the am no acid sequence of pig
Neuronmedin U-25. [SEQ ID NO 13] 10 This shows the am no acid sequence of
dog Neuronedin U-25. [SEQ ID NO 14] This'shows the am no acid selggeaﬁﬁ Sf
chi cken Neuronedin U-25. 15 [SEQ ID NO 151 This shows the ani no *adi 0l4
sequence of frog Neuronedin U-25. [SEQ F®H NO 161 This shows an am no acid
sequence of a partial 20 peptide of Neuromedin U-25. This corresponds to
an amno acid sequence at the 4 to 8 positions in the amno acid sequence
shown by SEQID NO 5. [SEQ ID NG 17] This shows the am no acid sequence
whi ch is 25 subsubattialg ptt B® sand0SegupneteasbTERad fastde3tiC mdt in WO

99/55732). [ SEQ,LD i s_sh N nugl ei.c .aci.d_sequence of DNA
encodi ng t he Em’tr?o lycofné%iléc-c%éncazl %\t%%\kﬁq%?tsééﬁlbfﬁ&l??. cg?o FSEQ I D NO 191
Thi s shows theamuéledi oudci d sequence of the prinmer RTGRF2 described in
Exanple 3. [SEQ I D NO 201 This shows the nucleic acid sequence of the
prinmer 35 RTGRRI described in Exanple 3. 87 0 4 AUG 2001 [ SEQ I D NGO 21]
Thi s shows®t he amVid 188§5d Meddpsisc €a@f beatuspdrIPr sraiendddi @ Exanpl e 3.

(SEQ I D NO 22honoclonal antibody-producing hybridoma. Examples of
such methods include a method which comprises adding
' the supernatant of hybridoma to a solid phase (e.g.,
microplate) adsorbing TGR-1 antigen directly'or
10 together with a carrier, adding an anti-immunoglobulin
antibody (where mouse cells are used for the cell
fusion, anti-mouse immunoglobulin antibody is used)
labeled with a radicactive substance or an enzyme or
Protein A, and detecting the monoclonal antibody bound
15 to the solid phase; and a method which comprises adding
the supernatant of hybridoma to a solid phase adsorbing
an anti-immunoglobulin antibody or Protein A, adding
TGR-1 labeled with a radiocactive substance or an enzyme,
and detecting the monoclonal antibody bound to the
20 scolid phase.

The monoclonal antibody can be selected according
to publicly known methods or their modifications. In
general, the selection can be effected in a medium for

25 animal cell supplemented with HAT (hypoxanthine,
aminopterin and thymidine). Any selection and growth
medium can be employed as far as the hybridoma can grow
there. For example, RPMI 1640 medium containing 1% to
20%, preferably 10% to 20% fetal bovine serum, GIT

30 medium (Wako Pure Chemical Industries, Ltd.) containing
1% to 10% fetal bovine serum, a serum free medium for
cultivation of a hybridoma (SFM-101, Nissui Seiyaku Co.,
Ltd.) and the like can be used. The cultivation is

carried out generally at 20°C to 40°C, preferably at

35 37°C, for about 5 days to about 3 weeks, preferably 1




5 This shows the nucleic acid sequence of DNA encoding rat TGR1
Escherichia coli transformant. TOP10/pCR2.| TOPO- TGR-I which has cDNA

encodi ng TGR-1 shown by SEQ ID 10 NO 1 obtained in Exanple 1 was on deposit
with the Mnistry of International Trade and Industry, Agency of

I ndustrial Science and Technol ogy, Nati oggl Institute of Biosciente M 2004
Human Technol ogy (NIBH), |ocated at H gashi, Tsukuba-shi, |baraki,
Japan, as the 15 Accession Nunber FERM BP- 6964 on Decenber 6, 1999; and

with Institute for Fernentation (IFO, |ocated at 2-17- 85, Juso Honcho,
Yodogawa- ku, Osaka-shi, Osaka .as. 1 he ces | FO 16336 on
Novermber 12, I&6o& ”ﬁ?]ﬁscﬂ@ﬁ“@lﬁgpdﬁl ‘trcﬁisfgﬁﬁaﬁf‘%ﬁgﬂs 5?’?’&5 ?whi ch

has cDNA encodihgg cmu:lréfmmmrmatﬂﬁ@ @ NMOh¥brdaltcsianedn ibe Exanpl e 3 was on

deposit with t Mnlst y. of. t er.nat.ional d | ndyst,r ency of
| ndustri al SE{I cré"léfﬁ féq'cﬁﬁlol gy 2 NaH g%al h?\és% at&g)éx&‘ L@%e\é"l o?gl ence and
Human Technol egyi(sMmBHde slcaddtedd adove-.1- 3, Hi gashi, Tsukuba-shi, |baraki,
Japan, as %he Accessi on Nunber FERM BP- 7355 on Novenber 9, 2000; and wth

Institute Tor Fernentation (IFO, |located at 2-17- 85, Juso Honcho,
Yodogawa- ku, (bakRugHifiocatdlea ofap@mocionad eid ikeg¥ssi on Nunmber | FO 16488

on October 24, 2000, EXANRIES BB pl de AUS & 'of Tondidd10iang exanpl es are

intended to ill ust rate the present invention in detail, but not intended
to linit the38tdpOdt ctaFPebﬁr SE&ERE S P&t ii8n ths BRREPMEY1 25t 7§ 56f cDNA
encodi ng TGR- brfrand I:Qﬂ_tyejllaﬂnla&t la@m ikl dyt,s bynmmlnmemtamdlse@uem@e AoRCR was

carried o usin mantetlsc r R Lontech) as
a tenpl atg(5 af§® c’rrrleras‘?:l FiCer faJt?Lg N%fag'ﬁ%%?)o r| rrer (SEQ I D
NO 4). The PCIéxaumlr\ag Adtdinggeuz , P@Ilqupés@rmcxmﬁétleel ontech) , followed

(i) 950 C for1so@l%ctrgb'boin%ygk%%lgﬁt%ilgnf0%1%@t§%9h0§@@1§8 Cfor 2

mn.; (iii) 15 cycl es of sec 64 f 30 sec. and
adsorption and desorption with ion exchangers (e.g.

DEAE), ultracentrifugation, gel filtration, or a

15 affinity purification method which comprises collecting
only an antibody with an activated adsorbent such as an
antigen-binding sclid phase, Protein A or Protein G,

and dissociating the binding to obtain the antibody.

20 [Preparation of polyclonal antibody]

The polyclonal antibody of the present invention
can be produced by publicly known methods or
modifications therecf. For example, a warm-blooded
animal is immunized with the complex of the

25 immunogen (TGR-1) and a carrier protein in a manner
similar to the method described above for the
production of monoclonal antibodies. The fraction
containing the antibody to TGR-1 is collected from the
immunized animal to carry out separation and

30 purification of the antibody.

In the complex of immunogen and carrier protein
used to immunize a warm-blooded animal, any type of

carrier protein may be crosslinked to the hapten in any

35 mixing ratio of carrier to hapten, as long as the




68 Cfor 2 mn.; (iv) 30 cycles of 950 C for 30 sec., 62 Cfor 30 sec. and
68 Cfor 2 mn. ; and (v) 68 C for 7 mn. for elongation. After the
reaction, the reaction product was subcloned into a plasm d vecto

pCR2. 1TOPO according to the instruction for TA cloning Kit(Ilnvi trggé%UB 200
The resulting plasmd was introduced into E coli TOP10, and a cl one having
the plasnid was selected in a LB agar pféte containing anpicilin. As a
result of analysis of each clonal sequence, cDNA 25 sequence(SEQ I D NG 2)
encoding TGR-1 (SEQ ID NO 1) was obtained. EXAMPLE 2: Conparison of

Neur omedi n U-B-i nduced responses in TGR- 30 |-expressing CHO cells and nock
CHO cel I s by an§ﬁ®@dyséﬁs@ﬁfﬂ@dﬁmﬂdwePT@RUPE@X¢De§§ﬁngm®H®i@@HIs wer e

prepared accor, 03 KRgun, J1et hed 4sj-ng Eﬁﬁ G PNA gpo RY nLGR-1, 35
obtai ned in Efgh&ge TR -e%H%é55|n &HOcel'l S ‘and gkﬁ REG 2004 nock

CHO cel I's meréhﬁwaaé@bwﬂlph@rcéﬁyﬁpé§ féﬂp§¢t§em§§ﬁ§6ﬁnateécden3$ty of 2.7

x 105 cel | s/ weld pléadtocuhb%@%dlgvgr@h&&herIm@ ﬁap%@he%qumka&awa@ the
cells were set in the site_sensor, and these S were | uxed with a

| ow buf f erd R@PPPH§8F&WP§8ﬁHIQnénFdeomnPﬁeéef%PBMvPPQu§eﬁuﬁPaPHGHﬁn f or
acclimation. sRepeating a punping cycle of ON (80 seconds) and OFF (40
seconds), a rate of change in extracellular pH was neasured as an
acidification rate with the site sensor 10 with tinme of punping off. Pig
Neur onedi n U- 8 ( BACHEEMi eltty5 535, coBid@risR tions hgenas diass tlev exbeidn fiolre medi um

and the dilutgdesal, $h&99 oENELERh ¢ geE% RrgEQEEd @iu{ﬁgafﬁé ;44 se decreased

15 concentrations. re exposed to t cell {tes and 2
seconds th@oughrbﬂﬁ@eﬁﬂﬁg t paleimwdgaplsivangdaepbsyl andf agdapaiedg t he

peak reactlone§%E¥e§ea%bﬁﬁs E@h&ﬁ@h@ﬁgsQh&bmggEBQFV@kU@%tﬁ@bﬁ&ﬂ@quur'ng 3
cycles imediately before t e exposure ution to the 20 cells as

100 % it was95BYEr #&8 PASE 8x5PBEiFH8 CHO cel |l s reacted to

Neuromedin Uin a specific and
The condensation product is administered to warm-
15 blooded animals either solely or together with carriers
or diluents to the site that can produce the antibody
by the administration. In order to potentiate the
antibody productivity upon the administration, complete
Freund's adjuvant or incomplete Freund's adjuvant may
20 be administered. The administration is usuvally made

once every 2 to 6 weeks and 3 to 10 times in total.

The polyclonal antibody can be collected from the
blood, ascites, etc., preferably from the blood of
25 warm-blooded animal immunized by the method described

above.

The titer of polyclonal antibody in antiserum can
be assayed by the same procedure as that for the
30 determination of titer of serum antibody described
above. The separaticon and purification of the
polyclonal antibody can be carried out according to the
method for the separation and purification of
immunoglobulins as performed in the separation and

35 purification of monoclonal antibodies described above.




does- dependent manner (Fig.1l). EXAMPLE 3: 25 Obtaining cDNA encodi ng Rat
TGR-1 To obtain a fragnment of a full-length cDNA encoding Rat TGR- 1, the
following 2 kinds of DNAs were synthesized.

RTGRF2: 5' - CTGATGCTATCCTTTCACTCTCTCAGACC- 3' (SEQ 1D 30 NO 19) 04 AUG 2op4
RTGRRI : 5' - TCCTTGCAGT TTTGECACATAGATGGA- 3' (SEQ I D NO 20) Using these
synthetic DNAs, RTGRF2 and RTGRR1 as priners, and cDNAs synt hesized from
pol y(A) +RNA of rat 35 uterus as a tenplate, a PCR was carried out to
anplify 0 4 AUG 2004 90 a fragnent encoding the full-length cDNA. The
reaction solution for the PCR was a total volume 251 conposed of 2 1
CDNA solution (derived from8 ng poly (A) + RNA) 11 dNTP (10 mv), 0.5l
Advant age 2 DNA poﬁy&eaaaedeQden&MQcbkes%nil1thnhmbheﬁssﬁhpbkﬂmaattached

to the DNA polynerase roduct 18I t d 0.5 of each
RTGRE and RTCRRIECBRERL1oPans Rt EarTheatPhg e hePeBaERFah SBFuti on at 950
C for 2 m nutesntibpdgenatubat isagd thegRPERtWAE t@Rflednoattbytrépeadnng 10

31 tinmes accyc . ak gﬂﬂg§ ut 1.4
kb PCR pro uctgaggéé%?égi t%%l%SHQ gg?rggﬂgggé%ég url?le usi n é@f
qui ck Gel Extpaesedh KTlVe(l’QH?agEﬁ?VlFi%er tf@léi em@p%ﬁe Eh@nﬁ%loveégor

PCR2. 1TOPO accqudhphgsiatheni Methygtion for TA 15 cloning Kit (lnvitrogen),
and introduced |nto E.coli ~JMLO9 to give a transforpmant E.coli

JMLO9/ pr TGR-1. The (1huél BFENGE; afsgaa@ﬁ&éhlﬁge??@al h“tﬁetﬁﬁésfnl&lﬂrTG?-
was determ nedwh SER EBPEL 223, readtihg 8hEnaneLbedy Seflueneeppeedhet ed from

t he codi nqg .sequence, was ddi.tion i.g. 2 shows
conparisogfD 1?H?§téﬂPn8°%B?Elgé ﬁéﬁcel#ﬁiﬁﬁ%hée%tng %%qﬁ%%cgﬁ ®(SEQ I D
NO 1) obt ai nedlape ExdnpGR-1; ammlﬂﬁﬂ$ﬂtlﬁ@PthélEHtid\bQStﬁhelsbeéeﬂlng
method for a C@@Rgfngogﬁdat§a£ﬁe antibody; and,

{ii) a method of qguantifying TGR-1 in a test £luid,
which comprises reacting the test fluid with the
15 antibody of the present invention immobilized on a
carrier and the labeled antibody of the present
invention simultaneously or seguentially; and measuring

the activity of the label on the immobilizing carrier.

20 In (ii) described above, it is preferred that one
antibody recognizes the N-terminal region of TGR-1, and
the other antibody reacts with the C-terminal region of
TGR-1.

25 Using the monoclonal antibody to TGR-1 (hereinafter
sometimes referred to as the monoclonal antibody <f the
present invention), TGR-1 can be assayed and also
detected by tissue staining. For this purpose, an
antibody molecule itself may be used, or F{(ab’),, Fab’

30 or Fab fractions of the antibody molecule may also be
used. Assay methods using the antibody to TGR-1 are
not particularly limited. Any assay method can be used,
so long as the amount of antiboedy, antigen, or
antibody-antigen complex corresponding to the amount of

35 antigen (e.g., the amount of TGR-1) in the test fluid




thereof that alters the binding property between Neuronedin U and TGR-1,
characterized by using Neuronedin U and TGR-1, can be useful for screening
a 30 therapeutic and/or prophylactic agent for obesity, hypertension and
stress-rel ated diseases. A TGR-1 agonist can be useful as a ther&a*uAU[; 2004
and/ or prophylactic agent for obesity, .gtc. A TGR 1 antagonist can
useful as a therapeutic and/or prophylactic 35 agent for hypertension and
stress-rel ated di seases, etc. 0 4 AUG Hof 01 CLAIMS 1. A nethod for
screening a conmpound or a salt thereof that alters the binding property of
Neur onedin U or- a 5 salt thereof with a protein .or_.a salt the
conpri si ng t F&sdife Qﬁtmﬂl%q'@“{%% YAi9Rd R4 saé'ﬁ{Jec%Ee as the
sequence showmhdihtSER NG titfen AR e wfumimljas:e(ma?rxamt er isechdmardiusi ng
Neuronedin U, a derivativ her eof a salt thereof or a 10
salt thereof T iR Eﬁ:g i S ré‘{ﬂ)%q S 1 natrllchlair@r’*nq(tr?%!‘";a}1 d
sequence as tamenﬁﬁmjem:a:ksdncamrtzkgprSEQFoereN@nﬂ:len N@DBIOMEtrA kit for
screeninga conpoundt Qe hidildad NaRInort LA S 4t dliiing, proper ty
[ e

of Neuro a5 Al reof Wt CEro ein or a salt thereof
conpri si ng thetsra:rtb aore aﬂmmna&iqw tHRedant Enithe  sadidy sdydefd®dhs the

sequence shoun. i SER W NG bdling NIALp i1 charasiy iozed by

conpri sing Neurorre I n U a derlvatlve thereof or a salt thereof and a
protein or aﬂeg’aﬂlttlt‘ﬁeﬁ%ﬁ“%oﬁﬁﬁqls@r@ e sane or substantially the sane
am no aci d sequence as the sequence shown by SEQID NO1 or NO21. 25 3. A
screeni ng _net hod accordiﬂ to.claiml o 2 screei %klt cording to

“c

claim 2, lehere Nt or:%i L3ng 290t i he $he or
substanti al | mdﬁae$mmmmlmmmemmsé@mm@i@m by SEQ

D NO L. 30 4, A PIOSID, OTe s Al (ARAALs QAP 8IS same  am no aci d

sequence as t'tie sequence shomn by SE
luminescent substances etc. For the radioisotope, for
example, [**°I1, [**I1, (’H] and ['C) are used. As the

15 enzyme described above, stable enzymes with high
specific activity are preferred; for example, B-
galactosidase, B-glucosidase, alkaline phosphatase,
peroxidase, malate dehydrogenase and the like are used.
Examples of the fluorescent substance used are

20 fluorescamine and fluorescein isothiocyanate. For the
luminescent substance, for example, luminol, luminol
derivatives, luciferin, and lucigenin. Furthermore,
the biotin-avidin system may be used for binding
antibody or antigen to the label.

25

For immobilization of antigen or antibody,
physical adsorption may be used. Chemical binding
methods conventionally used for insolubilization or
immobilization of proteins or enzymes may also be used.

30 For the carrier, for example, insoluble polysaccharides
such as agarose, dextran, cellulose, etc.; synthetic
resin such as polystyrene, polyacrylamide, silicon,

etc., and glass or the like are used.




NO 1 or NO21. 0 4 AUG 2 14 1/15 [ Sequence Listing] <110> Takeda Chem cal

I ndustries, Ltd. <I20> Screening Method <130> 2690WO0P <150> JP B
2000- 032773 <151> 2000-02-04 <150) JP 2000-052252 <151> 2000-02-24

<150) JP 2000-097896 <151> 2000-03-30 <150) JP 2000- 187536 <1%i>

2000- 06-19 <160> 22 <210> 1 <211> 415 .<212> PRT <213> Human U<40RUG 12004
Met Ser Ay Met Qu Lys Leu Gn Asn Ala der Trplie Tyr Gn Gdn 15 10 15
Lys Leu Gu Asp Pro Phe G n Lys His Leu Asn Ser Thr Gu Gu Tyr 20 25 30
Leu Ala Phe Leu Cys Gy Pro Arg Arg Ser H's Phe Phe Leu Pro Val 35 40 45
Ser Val Val Tyr Val Pro Ile Phe Val vVal Ay Val lie @y Asn Val 50 55 60
Leu Val Cys Leu Valn it&8e_&argrachi 8eghrdal gh%#“‘ﬁﬁ??l%?e@r'BO‘TﬂFlGHﬂ\tUCQM

2/15 65 70 75 8RtiheAy TyF INE beusEhe SeveheiodN Bs VedaSesd Asprhea Leu Val
Leu Leu 85 90 95 Leg G‘X Met .Pro Leu G u Val T}¥r Gy Met Trf) Ar]g Asn Tyr
Pro Phe t lui then abelTed

wlith the

monoclonal antibody of the present invention ({secondary

est {(primary reaction),

5 reaction}), and the activity of the label on the
immobilizing carrier is measured, whereby the amount of
TGR-1 in the test fluid can be gquantified. The order
of the primary and secondary reactions may be reversed,
and the reactions may be performed simultaneously or

10 with an interval. The labeling agent and method for

immobilization may be the same as those described above.

In the sandwich immuncassay, the immobilized or
labeled antibody is not necessarily based on one type
15 of antibody, but a mixture of two or more types of
antibodies may be used to improve assay sensitivity or

the like.

In the sandwich assay for measuring TGR-1, the

20 monoclonal antibodies of the present invention which
bind to different sites of TGR-1 are preferably used in
the first and second reactions. Thus, as to the
antibodies used in the first and second reactions, for
example, when the antibody used in the second reaction

25 recognizes the C-terminal region of TGR-1, it is
preferable to use the antibody recognizing regions
other than the C-terminal region, e.g., the N-terminal

region in the first reaction.

30 The monoclonal antibody of the present invention
can be used for assay systems other than the sandwich
method, for example, the competitive method,
immunometric method, nephrometry, etc. In the
competitive method, antigen in a test fluid and the

35 labeled antigen are competitively reacted with antibody,




Pro
Asn
Gn
Val

110 Leu Phe Ay Pro Val Ay Cys Tyr Phe Lys Thr Ala Leu Phe du Thr
125 Val Cys Phe Ala Ser Ile Leu Ser Ile Thr Thr Val Ser Val Gn Arg
140 Tyr Val Ala |Ile Leu Hs Pro Phe Arg Ala Lys Leu G n Ser Thr Arg

155 150 Arg Arg Ala Leu Arg Ile Leu Gy Ile Val Trp Glyqt_’ e aﬁr
165 170 175 Phe Ser Leu Pro Asn Thr Ser Ile Hs Gy lle sA eZUﬂ'D

Phe 180 185 190 Pro Asn Ay Satd Leu Val Pro Ay Ser Ala Thr Cys
Ile Lys 195 200 205 Pro Met Trp Ile Tyr Asn Phe Ile Ile G n Val
Phe Leu Phe 210 215 220 Tyr Leu Leu Pro Met The Val Ile Ser Val Leu
Leu Met Ala 225 230 235 240 Leu Arg Leu Lys Lys Asp Lys Ser Leu
Asp GhHdGiieAsnrAhat24512b01285aAshgéhe (5 naAdgtReol1&pe1Ang Lys Ser

L Met L P V 265 270 L vVal L Val |
5o PRotigen| PEukd calBRes38cSh8eseke) 1a b ararataodblEL pns phe

Val Gsap&mti’op) SerB;Gme&nirey Aa adcauMalo RAhR9Ka3OD BneB Asn Leu

e 155 S ohgyapBunfoae hfie dheiftn Pk L £8c BRuid 1355 A 2 Phe
\VZ:: |ﬁetseml®@¢ PH@heHu@bcm% Gactiqn ettt igalwies 315 350 His Asp

Leu PioqRYQ %ng Refh8dA88: heakhen tEbod: 11@&' 382uBP8 38PmCys His
GIuLeuThr u Asp. lle.dy Pio Gn Phe Pro
polyethylene glycol for B/F separation and a secondary

antibody to the soluble antibody; and an solid phase
method either using the immobilized primary antibody,
10 or using the scluble primary antibody and the

immobilized secondary antibody.

In the immunometric method, after reacting antigen

in a test fluid and immobilized antigen competitively

15 with a definite amount of labeled antibody, the solid
phase is separated from the liquid phase.
Alternatively, after reacting antigen in a test fluid
with an excess amount of labeled antibody, and then
adding immobilized antigen to adsorb the unreacted

20 labeled antibody, the solid phase is separated from the
liquid phase. Then, the amount of the label in either
phase is measured to quantify the antigen in the test
fluid.

25 In the nephrometry, an insoluble precipitate
produced after the antigen-antibody reaction in gel or
solution is quantified. When the amount of antigen in
the test fluid 1is so small that only a small amount of
precipitate is obtained, laser nephrometry using

30 scattering of laser is advantageously employed.

For applying these immunological methods to the
measuring methods of the present invention, any
particular conditions or procedures are not required.

35 Systems for measuring the rat TGR-1 of the present



370 375 380 G n Ser Ser Met His Asn Ser H's Leu Pro Thr Ala Leu Ser Ser d
385 390 395 400 G n Mel Ser Arg Thr Asn Tyr G n Ser Phe H s Phe Asn Lys ThlrJ
405 410 415 <210> 2 <211> 1245 <212> DNA <213> Hunman <400> 2 ATGICAGGEA
TGGAAAAACT TCAGAATGCT TCCTGGATCT ACCAGCAGAA ACTAGAAGAT60 CCATT

AACACCTGAA CAGCACCGAG GAGTATCTGG CCTTCCTEIG CGGACCTCGGL20 CGCAS C%'IAUG 2004
TCTTCCTCCC CGIGICTGIG GIGTATGIGC CAATTTTTGI GGTGGEGGGTC180 ATTGGCAATG
TCCTGGTGIG CCTGGTGATT CTGCAGCACC AGGCTATGAA GACGCCCACC240 AACTACTACC
TCTTCAGCCT GGCGGTCTCT GACCTCCTGG TCCTGCTCCT TGGAATGCCC300 CTGGAGGTCT

ATGAGATGTG GCGCAACTAC CCTITTCITGL T %
TTCAAGACGG W%%%W %%‘8%%&023115
AGCGTGGAAC GCTACGENCEHR (PATRETACAD sCOBFECGEIG IOCAARCRGRA teAGhRCCCGE=480
CGCCGGGCCC TCAGGATCCT. C . TCL CCGLGRECTTrEFCEREGCCC540
AACACCAGCA TC&%%‘O%@%%A T °ATGG%%CCTF%TCCCAGGT600
TGGGCCACCT GTARRGERAAT cCCAAGEERATE TRGRAT CEAOA ISFRTOSPOST ECACSRESSCSE!

TCCTTCCTAT TCTACCELT (CQGATGAGT ST AT GAGE GWECGHATAGTA sQCTEAZGOEAZ20
CTCAGACTAA AGAAX%CAA ATCTCTTGAG .GCA TGA;AGWGGAAQGCAAA TAT,?A%%%%ES%
A ’

CCCTGCAGAA AAFERSEARN AAGSIACTS FerTEreTT BSrEHRAGHSEE SPACT
TGEECCCCGT T LA CCGRAGEGENG HEGASHET TG 1 ECGAQCACHR (BAGT GRATEEI00

CTGECTGCTG TGITCAACCT CGTCCATGIG_ GITGICAGGTG L TCTTCT 60
GCTGTCAACC WWKU@@W@%&% %ﬁozo
GCX%E%TAXTT CTTEGGAGAS AGAGEGGCAQ . TOEDAGBRT GrixCBOAGAGTET GAQRGURBCETDS0
TCTTCCT, T TLT TGA JTAGGTCCC1140

CAATTOOCAT? GT CARTCANE EATCACIAC. TTCACCH AL CAACACOORT CrCTAGTGAAL200
CAGATGTCAA GAAUARATKR TAYNEAGSFRY ‘CACTIFT RSCA AASEKIFIS 1801 @3R3 18P > 30
<212> DNA <2133, Arddd) cigl4 iSedinGara ,<240)al. ed. “Immunoenzyme

assay” (3rd ed.) (Igakushoin, published in 1987);

Methods in ENZYMOLOGY, Vol. 70 (Immunochemical

15 Techniques (Part A)); ibid., Vol. 73 {(Immunochemical

Techniques (Part B)); ibid., Vol. 74 {Immuncochemical
Techniques (Part C)); ibid., Vol. B84 (Immunochemical
Techniques (Part D: Selected Immunoassays)); ibid., Vol.

92 (Immunochemical Techniques (Part E: Monoclonal

20 Antibodies and General Immunoassay Methods)); ibid.,
Vol. 121 (Immunochemical Techniques (Part I: Hybridoma
Technology and Monoclonal Antibodies)) (all published by

Academic Press Publishing).

25 In this way, TGR-1 can be quantified in high

sensitivity using the antibody of the present invention.

Further, it is possible to conduct diagnosis on
various diseases which are associated with dysfunction
30 of TGR-1 through quantification of TGR-1 in vivo using

the antibody of the present invention.

The antibody of the present invention can also be
used for specific detection of TGR-1 present‘in test

35 samples, such as body fluids or tissues. The antibody




<223> <400> 3 GICGACTTAA TGICAGGGAT GGAAAAACTT 30 <210> 4 <211> 30 <212>
DNA (213) Artificial Sequence .U .3 AU& 5/15 <220> <223) <400) 4 —
ACTAGITCAG GITTTGITAA AGTGGAAGCT (210> 5 (211) 8 <212> PRT <213) Pi g
<400> 5 Tyr Phe Leu Phe Arg Pro Arg Asn 1 5 8 <210> 6 <211> 8 ;?ié

<213> Dog <400> 6 Gu Phe Leu Phe Arg Pro Arg Asn | <210>0 ﬁlﬂﬂﬂ%
<212) PRT <213> Chicken <400> 7 dy Ty$2Phe Phe Phe Arg Pro Arg Asn 1 5
9 <210> 8 <211> 9 30 6115 <212> PRT <213> Cui nea pig

may also be used for preparation of antibody columns
for purification of TGR-1, for detection of TGR-1 in
fractions upon purification, and for analysis of the

behavior of TGR-1 in the test cells.

In the specification and drawings, nucleic acids
and amino acids are denoted in accordance with the
IUPAC-IUB Commission on Biochemical Nomenclature or the
conventional manner in the art, examples of which are

10 shown below. The optical isomer of amino acid is L

form unless otherwise indicated.

DNA : deoxyribonucleic acid
cDNA : complementary deoxyribonucleilc acid
15 adenine
thymine
: guanine
cytosine
thymine or cytosine
20 adenine, guanine, cytosine or thymine
adenine or guanine
adenine or cytosine

adenine or thymine

h & X M 2 < 0O 60 3 @

guanine or cytosine

25 ribonucleic acid

o)
Z
el

mRNA : messenger ribonucleic acid

dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate

30 dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate

EDTA : ethylenediaminetetraacetic acid
5DS : sodium dodecyl sulfate

TFA : trifluorcacetic acid

35 EIA : enzyme immunoassay




<400> 8 dy Tyr Phe Leu Phe Arg Pro Arg Asn 1 5 9 <210> 9 <211> 23 <212>
<213> Rat <400> 9 Tyr Lys Val Asn Au Tyr An Ay Pro vVal Ala Pro Ser

PRT
Ay
23
Val
11
Phe
Pro
Leu
Phe

Gy Phe

15 10 15 Phe Leu Phe Arg Pro Arg Asn 20 23 <210> 10 <211>

<212> PRT <213> Frog <400> 10 Ser Asp Gu du Val dn Val Pri E%Q{J@ﬁ
Ile Ser Asn Gy Tyr 1 5 10 15 Phe %u Phe Arg Pro Arg Asn 20 2 04

<211> 25

G n Ser
Arg Asn
Val Asp

<212> PRT <213> Human 7/15+-<400> 11 Phe Arg Val Asp Qu Gn
Pro Phe Ala Ser Gn Ser Arg 1 5 10 15 dy Tyr Phe Leu Phe Arg
20 25 <21 O 12 <211> 25 <212> PRT <213> Pig <400> 12 Phe
Gu Gn Phe Gn Ay Pro Ile Val Ser Gn Asn Arg 1 5 10 Arg Tyr

Leu Phe Arg Pro Arg Asn 20 25

10

15

20

25

30

35

Gly or G: glycine

Bla or A: alanine

Val or V: valine

Leu or L: leucine

Ile or 1: isoleucine
Ser or S: serine

Thr or T: threonine

Cys or C: cysteine

Met or M: methionine
Glu or E: glutamic acid
Asp or D: aspartic acid
Lys or K: lysine

Arg or R: arginine

His or H: histidine

Phe or F: phenylalanine
Tyr or Y: tyrosine

Trp or W: tryptophan
Pro or P: proline

Asn or N: asparagine
Gln or Q: glutamine

pGlu : pyroglutamic acid

Me : methyl

Et : ethyl

Bu : butyl

Ph : phenyl

TC : thiazolidine—4 (R) -carboxamide

Bom : benzyloxymethyl
NMP : N-methylpyrrolidone
PAM : phenylacetoamidemethyl

The substituents, protective groups and reagents,

which are frequently used in the specification, are

shown by the following abbreviations.




15 <210> 13 <211> 25 <212> PRT <213) Dog <400> 13 Phe Arg Leu Asp G n

GQu Phe Gn Ay
Arg Pro Arg Asn
2001 8/ 15 <400>
Ser Arg 1 5 10
<211> 25 <212>
Gy Pro dy Gy
Asn 20 25 <210>

Prolle Ala Ser Gn Val Arg 15 10 15 Arg G n Phe Leu Phe
20 25 <210> 14 <211> 25 <212> PRT <213> Chicken 01 G

14 Tyr Lys Val Asp Qu Asp Leu Gn dy Ala Gy 4 i i
5 Gy Tyr Phe Phe Phe Arg Pro Arg Asn 20 25 <21y>}’1@§iﬁﬂé
PRT <213> Frog <400> 1%4Leu Lys Pro Asp Qu Qu Leu Gn
Val Leu Ser Arg 1 5 10 15 dy Tyr Phe Val Phe Arg Pro Arg
16 <211> 5 <212> PRT <213> Human (400> 16 Phe Arg Pro

Arg Asn 1 5 <210> 17 <211> 415 <212> PRT

10

15

20

25

30

35

Tos : p—toluenesulfonyl

HONB : 1-hydroxy—-5-norbornene-2,3-dicarboximide

Bzl : benzyl

Z : benzyloxycarbonyl

Br-zZ : 2-bromobenzyloxycarbonyl

Cl-2 : 2-chlorcbenzyloxycarbonyl

Boc : t-butoxycarbonyl

HOBt : l1l-hydroxybenztriazole

DCC : N,N’'-dicyclohexylcarbodiimide

TFA : trifluorcacetic acid

Fmoc : N-9-fluocrenylmethoxycarbonyl

DNP: dinitrophenyl

Bum : t-butoxymethyl

Trt : trityl

BSA : bovine serum albumin

CHAPS : 3-[(3-colamidepropyl)dimethylanmmonio] -
l-propane sulfonate

PMSF : phenylmethylsulfonylfluoride

E64 : ({L-3-trans-caroboxoirane-2-carbonyl) L-
leucyl-agumatin

GDP : Guanosine-5'~diphosphate

MEM &4: minimum essential medium alpha

Fura—-22M: l-[6-amino-2-(5-carboxy—-2-oxazolyl)-5-
benzofuranyloxy]-2-({2—-amino—-5 methylphenoxy) -
ethane-N’, N’, N', N'-tetra acetic acid-
pentacetoxymethyl ester

HBSS : Hanks’ Balanced Salt Solution

Fluo-3AM: 1-[2-amino-5-(2,7-dichlorco-6-hydroxy—-3-
oxy—-9-xanthenyl) phenoxyl-2-(2-amino-5-
methylphenoxy)ethane-N’ N’ N’ ,N’-tetra acetic
acid pentaacetoxymethyl ester

HEPES : 2-[4—-{2-hydroxyethyl)-1l-piperazinyl]

ethanesulfonic acid

MeBzl: 4-methylbenzyl



<213> Human

Tyr
Leu
Ser
VaI

Hi s
Leu
Pro

Gn
Asu
Hi s
dy
Al a
Ser
Met
Phe
Ser
Pro
Arg
Asn
Leu
Tyr

Gn
Ser
Phe
Val

Met

Asp
Trp
Lys
I'le
Phe
Ile
Thr
Val

Asn

20uk 10/ 157

10

15

20

25

30

<400> 17 Met Ser Ay Met Qu Lys Leu Gn Asn Ala Ser Trp lle
04AURN't 9/15 1 5 10 15 Lys Leu GQu Asp Pro Phe A n Lys H's

Thr Gu Au Tyr
Phe Leu Pro Val
Ile Ay Asn Val
Lys Thr Pro Thr
Leu Leu Val Leu
Arg Asn Tyr Pro
Thr Al a Leu Phe
Thr THMR/al: Sel-
Arg Ala Lys Leu

Leu Il e Val
Sor TR e e SAGRETSRe ARt Qe OB GRS FED 0 TPy
Prs&ﬁe\ﬁc'ierLlAJﬁnawrlr@ﬂs:aws Ve |80A lopSnt95e20@n2@5 Pro Met Trp

Phe elle Gn

[SEQ ID NO:1j
This shows

20 25 30 Leu Ala Phe Leu Cys Ay Pro Arg Arg
35 40 45 Ser Val Val Tyr Val Pro Il ;PRgaVi
50 55 60 Leu Val Cys Leu Val Ile LI 4ch e A
65 70 75 808°Asn Tyr Tyr Leu Phe Ser Leu Al a
Leu 85 90 95 Leu Gy Met Pro Leu GQu Val Tyr
Phe 100 105 110 Leu Phe.dy Pro Val Gy Cys
AQu Thr 115 120 125 Val Cys Phe Ala Ser lle
varhd pYRAFglidoness 140 Tyr Val Ala Ile Leu
G@n Ser Thr Arg 145 150 155 160 Arg Arg Ala
Trp Ay Phe Ser Val Leu 165 170 175 tgle Ser Leu
PAsn Ay

Val Thr Ser Phe Leu Phe 210 215 220 0 4 A4 ~'

the amino acid sequence of TGR-1

obtained in Example 1.

[SEQ ID NO:2]
This shows
encoding TGR-1
SEQ ID NO:1.
[SEQ ID NO:3]
This shows

the nucleic acid sequence of DNA

having the amino acid sequence shown by

the nucleic acid sequence of primer 1

described in Example 1.

[SEQ ID NO:4]

This shows

the nucleic acid sequence of primer 2

described in Example 1.

(SEQ ID NO:5]

This shows

the amino acid sequence of pig

Neuromedin U-8.

[SEQ ID NO:6]
This shows

the amino acid sequence of dog

Neuromedin U-8.

[SEQ ID NO:7]
This shows

the amino acid seqguence of chicken

Neurcmedin U-9.

[SEQ ID NO:8]

This shows

the amino acid sequence of guinea pig

Neuromedin U-9.

[SEQ ID NO:9]

This shows

the amine acid sequence of rat

Neuromedin U-23.
[SEQ ID NO:10]




Tyr
235
245
260
275
290
305
Gn
Ser
Leu
Gn
Leu
Hi s

Leu
240
250
265
280
295
310
Al a
Gn
Thr
Phe
Ser
Phe

Leu Pro Met Thr Val lie Ser Val Leu Tyr Tyr Leu Met Ala 225 230
Leu Arg Len Lys Lys Asp Lys Ser Leu Qu Ala Asp Qu Ay Asn Ala
255 Asn Ile Gn Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Leu Val
270 Leu Val Leu Val Phe Ala Ile Cys Trp Ala Pro Phe Hig lie Asp Arg
285 Leu Phe Phe Ser Phe Val du u Trp Thr A u Ser iMAUGJ ?ﬂ[NaI
300 Phe Asn Leu Val His Val Val r Ay Val Leu Phe Tyr Leu Ser Ser

315 320 Ala Val Asn Pro Ile lie Tyr Asn Leu Leu Ser Arg Arg Phe
325 330 335 Ala Phe G n Asn Val Ile Ser Ser Phe H's Lys Gn Trp H's
340 345 350 H's Asp Pro G n Leu Pro Pro Ala Gn Arg Asn |lie Phe

G n 355 ZbbOs3ebowgyshp smppe wsidcsgarencehPiataofisp 11e Ay Pro
Pro qéug&qeyg g883G n Ser Ser Val H's Asn Ser His Leu Pro Thr Al a
Ser 5390 395 400 Gn Met Ser Arg Thr Asn Tyr G n Ser Phe
Asn L§/§EQhFD4B@ 41d 415 <210> 18 <211> 1245 <212> DNA 0 4 AUG

200# 11/15 <213> HABNsKANG>thE AMGRCAGCEA FEGAAAAACE fTEABGAATGCT TCCTGGATCT
ACCAGCAGAA ACTAGAAGAéGO TCCAGA AACACCTGAA CAGCACCGAG GAGTATCTGG

CCTTTCTCTG CA¥

20 GCCACT TCTTCCTCCC CGIGICTGTG GIGTATGIGC

CAATTTTTGT GGEIEsCHI H@O1 AT TGECAATG TCCTGGTGIG CCTGGTGATT CTGCAGCACC

AGECTATGAA GACCORACE240, AACTAGT ARG S CLTGACKEL, SREBREET T {GACCTCCTGG

TCCTGCTCCT TGGAA

Neuromedin U-25.
[SEQ ID NO:13}
10 This shows the amino acid sequence of dog
Neuromedin U-25.
[SEQ ID NO:14}
This shows the amino acid sequence of chicken
Neuromedin U-25.
15 [SEQ ID NO:15]
This shows the amino acid sequence of frog
Neuromedin U-25.
[SEQ ID NO:16]
This shows an amino acid sequence of a partial
20 peptide of Neuromedin U-25. This corresponds to an
amino acid sequence at the 4 to B positions in the
amino acid sequence shown by SEQ ID NO: 5.
[SEQ ID NO:17]
This shows the amino acid sequence which is
25 substantially the same sequence as TGR-1 (as described
in WO 99/55732).
[SEQ ID NO:18]
This shows the nucleic acid sequence of DNA
encoding the amino acid sequence shown by SEQ ID NO:23.
30 [SEQ ID NO:19]
This shows the nucleic acid sequence of the primer
RTGRF2 described in Example 3.
(SEQ ID NO:20]

This shows the nucleic acid sequence of the primer

35 RTGRR1 described in Example 3.




CTGGAGGTCT ATGAGATGTG GCGCAACTAC CCTTTCTTGT TOGGGCCCGT GGGCTGCTAC360
TTCAAGACGG COCTCTTTGA GACOGTGTGC TTOGCCTCCA TCCTCAGCAT CACCACOGTCA20
AGOGTGGAGC GCTACGTGGC CATCCTACAC CCGTTCCGOG CCAAACTGCA GAGCACCOGHA80
CGCOGGGCCC TCAGGATCCT OGGCATCGTC TGGGGCTTCT COGTGCTCTT CTCEEE&EZ?@@@
AACACCAGCA TCCATGGCAT CAAGTTCCAC TACTTCCGGA ATGGGTCCCT GGT 2004
TOGGOCACCT GTACGGTCAT CAAGCCCATG TGGATCTACA ATTTCATCAT CCAGGTCACC660
TCCTTCCTAT TCTACCTCCT CCCCATGACT GTCATCAGTG TCCTCTACTA CCTCATGGCA720
CTCAGACTAA AGAAAGACAA ATCTCTTGAG GCAGATGAAG GGAATGCAAA TATTCAAAGA780
COCTGCAGAA Aégﬁé%gCéﬁ G CTTGTCTTGG TCTTAGTGTT TGCTATCTGT840
TGGGOCCOGT T CTTC TTCAGCTTTG TGGAGGAGTG GACTGAATCCI00
CTGGCTCCTG TGTTCAACET SOSTOBATGNE GTERCAGSTE FEUTATTETAL OCFEGATEREAI60

GCTGTCAACC CCA%% é% Aa TAACET AL 3 TETCGCCGCT TCCAGGCAGC ATTCCAGAAT1020
GIGATCTCTT CT gA éﬁ C@C TCCCAGCATG ACCCACAGIT GCCACCTGCC1080

CAGCGGAACA TCTTEEIGAE H@rATEOCAC TTTGTGGAGC TGACCGAAGA TATAGGTCCC1140

CAATTCCCAT (GTCAGTCARG sOGhGWACAAE RGECADETEE: GBALCGARRES 6T CHRETGAAL200
CAGATGTCAA "GAACAAACTA TCAAAGCTTC CACTTTAACA AAACCI245 <210> 19 <211> 29

<212> DNA <2138n2PeingcFaF €&Bubnce 04A x20.0 12/15 (220> <223> <400> 19
CTGATGCTAT CCTTTCACTC TCTCAGACC 29 <210> 20 <211> 27 <212> DNA <213>

Artificial Sequencg <220§ <223> <490> Q. gﬁfﬁ%@% g‘é{% _AGATGEA 27
(210> 21 <211> 395°SEDFS1CRAT Q3135 RAFIOLY { yS Leu G u Asn
Ala Ser Trp |ieGRirs WwepcPRrbateaDNBtergeding TGR-1 shown by SEQ ID
10 NO:1 obtained in Example 1 was on deposit with the
Ministry of International Trade and Industry, Agency of
Industrial Science and Technology, National Institute
of Bioscience and Human Technology (NIBH}, located at
1-1-3, Higashi, Tsukuba-shi, Ibaraki, Japan, as the
15 Accession Number FERM BP-6964 on December 6, 1989; and
with Institute for Fermentation {IF0), located at 2-17-
85, Juso Honcho, Yodogawa-ku, Osaka-shi, Osaka, Japan,
as the Accession Number IFO 16336 on November 12, 1999.

20 Escherichia coli transformant JM109/prTGR-1 which
has cDNA encoding TGR-1 shown by SEQ ID NO:21 obtained
in Example 3 was on deposit with the Ministry of
International Trade and Industry, Agency of Industrial
Science and Technology, Naticnal Institute of

25 Bioscience and Human Technology (NIBH), located at 1-1-
3, Higashi, Tsukuba-shi, Ibaraki, Japan, as the
Accession Number FERM BP-7355 on November 2, 2000; and
with Institute for Fermentation (IFQ), located at 2-17-
85, Juso Honcho, Yodogawa-ku, Osaka-shi, Osaka, Japan,

30 as the Accession Number IFO 16488 on October 24, 2000.

EXAMPLES




1510 15 Tyr Leu Asn Ser Thr GQu Qu Tyr Leu Ala H's Leu Cys Gy Pro Lys
20 25 30 Arg Ser Asp Leu Ser Len Pro Val Ser val Ala Tyr Ala Leu lie Phe -
35 40 45 Leu Val dy Val Met Gy Asn Leu Leu Val Cys Met Val Ile Val Arg 50
55 60 Hs dn Thr Leu Lys Thr Pro Thr Asn Tyr Tyr Len Phe Ser Leu Ala 65

70 75 80 0 4 AUG 20 13115 Val Ser Asp Leu Leu Val Leu Leu Leu Gy

Leu GQu
Val Gy
Ser Ile
lie Val
Al a Leu
Phe Ser
Pro Asn
Lys Pro
Leu Phe
Leu Mel
Asn Lys

lie
Cys
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H s
Arg
Leu
Ay
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Tyr
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ABE oz
Tyr 85 90 95 Gu Met Trp His8sa Tyr Pro Phe Leu Phe y

Tyr 100 105 110 Phe Lys Thr Ala Leu Phe GQu Thr Val Cys Phe Al a
Ser 115 120 125 Yal Thr Thr Val Ser Val Qu Arg Tyr Val Al a
Pro Phe 130 135 140 Arg Ala Lys Leu Qu Ser Thr Arg Arg Arg
|l e LeEThSefolldeing0e2a6pled ateuivaéndeqp SeriPhesSesatd/al Va

Pr JEBE 0 i Yo 1 n H s Phe

Se{r% S ‘ge{n‘é&ﬂ&goﬁis‘%&{% Febfhdi ‘}%/%‘AD% “Ral Thr
Tripinvsl the mpqafltlee nossemp posgntian.@n Ala Thr Ser Phe

Ile Leu Pro Met Thr Leu Ile 210 215 220 Ser Val Leu Tyr Tyr

Ley Arg Leu Lys Arg Asp Gu Ser 225 230 235 240 Leu Gu Al a
A%EL EAsi 11e Hi s Arg Pro Ser Arg Lys 245 250 255 Ser Val

L@udHMhQWﬁflanNAkﬁnddﬂLd&HTdﬁwn/ﬁﬁﬁ*déﬂé@hidﬂﬂldﬁﬂiﬁfﬂls

nucleic acid seguence

A PCR was carried out using human testis cDNA
{(Marathon-Ready™cDNA; Clontech) as a template, and 2
primers, primer 1 (SEQ ID N0:3) and primer 2 (SEQ ID
NO:4). The PCR, using Advantage 2 Polymerase Mixture
(Clontech), followed (i) 95° C for 1 min.; (ii) 5
cycles of 95° C for 30 sec. and 68° C for 2 min.; (iii)
5 cycles of 95° € for 30 sec., 64° C for 30 sec. and
68° C for 2 min.; (iv) 30 cycles of 95° C for 30 sec.,
62° C for 30 sec. and 68° C for 2 min.; and (v) 68° C
for 7 min. for elongation. After the reaction, the
reaction product was subcloned into a plasmid vector
pCR2.1TOPO according to the instruction for TA cloning
Kit(Invitrogen). The resulting plasmid was introduced
into E.coli TOP10, and a clone having the plasmid was
selected in a LB agar plate containing ampicilin. As a
result of analysis of each clonal sequence, cDNA
sequence (SEQ ID NO:2) encoding TGR-1(SEQ ID NO:1) was

obtained.

EXAMPLE 2:
Comparison of Neuromedin U-8-induced responses in TGR-—
l-expressing CHO cells and mock CHO cells by a site

sensor technique

TGR-1-expressing CHO cells were prepared according

to a known method using the cDNA encoding TGR-1

obtained in Example 1. TGR-l-expressing CHO cells and




Trp Thr Pro Phe Hs Val Asp Arg Leu Phe Phe Ser Phe Val GQu GQu 275 280 285
Trp Thr Qu Ser Leu Ala Ala Val Phe An Leu lie His Val Vval Ser 04 AU 2 DO
14/ 15 290 295 300 Ay Val Phe Phe Tyr Leu Ser Ser Ala Val Asn Pro lle Ile’
Tyr Asn 305 310 315 320 Leu Leu Ser Arg Arg Phe Arg Ala Al a Phe ﬁ Asn Val
Val Ser Pro 325 330 335 Thr Cys Lys Trp s Hs Pro Arg Hs Gn gwﬁ pi:1)
Pro Pro Ala 340 345 350 Gn Lys Ile lle e Leu Thr GQu Cys His Leu Met Qu
Leu Thr G u 355 360 365 Asp Ala Gy Pro Gn Phe Pro Gy Gn Ser Ser Ile H's
Asn Thr Asn 370 375 380 Leu Thr Met Ala Pro Cys Ala Ay Gu Val Pro 385 390
395 <210> 22 1 t <4003 22 _ATGCGAAAAC
ToammaTor THRETECRAR ERLART ARRR %‘?EQA&;’SI‘A’JE%&RRE}& 0F REAGAGEAGT
ACTTGGECCCA CCTENSHEGALCECARBSHtA GTGACTTATLOCCTaBEHRAIR0 aFCX GTGGCCT
ATGCCGCTGAT CT T
GACATCACAC TTTCAMCACA CECACCHACT ACKATCICTT CACCTTCacgip “e Datts:
GICTCAGATC TCERCETEET STEFFGSLEeATEIETET GENAARTFEFACEAL BATGTESCAC300
AATTACCCTTs TCLEET bkl (eh Gl G- b (FEf Akd d CAMPEARES TS g&%ﬁ@%@@ém
GTGTGCTTTG CCTCCATTCT, CAGTGTCACC ACGGTTAGCG TAGAGCCGCTA GGCCATT420
GTCCACCCTT TCOHEARCEAAS CRTBERABABET MECEERAAT ERRORETER EICT CAGCA80
CCTGTGTGA GCrpd. EEHgCETE{EEHEIEE EJ%C&AT@NC@@GC@EMJM%@M 04
AUG ) 2004 15 T CCGIA CCT(“”‘”‘T1CAG CCTGCAC
TG‘]‘A?%

AGTCACCAAAB00 ¢ (GO/:\€ Ol & ¥ETA
CATCCTCCCA660measured as an ac1d1f1cat10n rate w1th the site sensor

10 with time of pumping off.

Pig Neuromedin U-8 (BACHEM, H-5505, SEQ ID NO:5)
was dissolved in the medium, and the diluted solutions
thereof were prepared at the step-wise decreased

15 concentrations. They were exposed to the cells for 7
minutes and 2 seconds through switching the flow paths.
As a result of comparing the peak reaction values after
corrected setting the values obtained during 3 cycles
immediately before the exposure of the dilution to the

20 cells as 100 %, it was observed that TGR-l-expressing
CHO cells reacted to Neuromedin U in a specific and

does—dependent manner (Fig.1l).

EXAMPLE 3:
25 Obtaining cDNA encoding Rat TGR-1
To obtain a fragment of a full-length cDNA
encoding Rat TGR-1, the following 2 kinds of DNAs were

synthesized.
RTGRF2:5’ -CTGATGCTATCCTTTCACTCTCTCAGACC-3' (SEQ ID
30 NO:19) o
RTGRR1 : 5" -TCCTTGCAGTTTTGGCACATAGATGGA-3" (SEQ ID
NO:20)

Using these synthetic DNAs, RTGRF2 and RTGRR1 as
primers, and cDNAs synthesized from poly(A)'RNA of rat

35 uterus as a template, a PCR was carried out to amplify




ATCACCCTCA TCAGCGTCCT CTACTACCTC ATGGGGCTCA GGCTGAAGAG AGATCAATCC720
CTTGAGGCGA ACAAAGTGGC TGTGAATATT CACAGACCCT CTAGAAAGTC AGTCACCAAGTS0
ATGCTGTTTG TCTTGGTCCT CGTGTTTGCC ATCTGCTGGA CCCCCTTCCA TGTGCACCGGS40
t TCTTCTTCA GCTTTGTGGA AGAGTGGACA GACTCCCTGG CTGCTGTGTT CAACCTCAT 88 :
CATGTGGTAT CAGGTGTCTT CTTTTATCTG AGCTCCGCGG TCAACCCCAT TATCTATAA AUG 2004
CTCCTGTCTC GGOGCTTCCG GGOGGCCTTT CGAAATGITG TCTCOCCTAC CTCCAAATGGL020
TGOCATCOCC GGCATCAGCC ACAGGGACCT CCAGCCCAGA AGATCATCTT CTTGACAGAA1080
TGTCACCTCA TGGAGCTGAC AGAGGATGCA GGCCCCCAGT TCCCTGGTCA GTCATCCATC1140
CACAACACCA ACCTTACCAT GGCCCCCTGT GOGGGAGAGG TACCA1185

a fragment encoding the full-length cDNA. The reaction

solution for the PCR was a total volume 25u1 composed
of 2ul cDNA solution(derived from 8 ng poly(A)* RNA) ,
lpl ANTP (10 mM), 0.5p1 Advantage 2 DNA polymerase

5 (Clonetech), 2.5u1 10x buffer solution attached to the
DNA polymerase product, 18ul distilled water, and 0.5
i1l of each RTGRF2 and RTGRR1 (each 10uM). After
heating the reaction solution at 95° C for 2 minutes
for denaturation, the PCR was carried out by repeating

10 31 times a cycle of 98° C for 10 seconds and 65° C for
90 seconds. About 1.4 kb PCR product was detected
using electrophoresis, purified using QIA quick Gel
Extraction Kit (Quiagen), inserted into the cloning
vector pCRZ.1TOPQO according to the instruction for TA

15 cloning Kit (Invitrogen), and introduced into E.coli
JM109 to give a transformant E.coli JM109/prTGR-1. The
nucleic acid sequence inserted in the plasmid prTGR-1
was determined (SEQ ID NO:22)}, and the amino acid
sequence predicted from the coding sequence was shown

20 in SEQ ID NO:21. In addition, Fig.2 shows comparison
of this amino acid sequence with the human sequence
(SEQ ID NO:1) obtained in Example 1.

INDUSTRIAL APPLICABILITY

25
The screening method for a compound or a salt
thereof that alters the binding property between
Neuromedin U and TGR-1, characterized by  using
Neuromedin U and TGR-1, can be useful for screening a
30 therapeutic and/or prophylactic agent for obesity,
hypertension and stress-related diseases. A TGR-1
agonist <can be useful as a therapeutic and/or
prophylactic agent for obesity, etc. A TGR-1 antagonist
can be useful as a therapeutic and/or prophylactic

35 agent for hypertension and stress-related diseases, etc.
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CLAIMS

1. A method for screening a compound or a salt thereof
that alters the binding property of Neuromedin U or a
salt thereof with a protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequence shown by SEQ ID NO:1 or
NO:21, which is characterized by using Neuromedin U, a
derivative thereof or a salt thereof and a protein or a
salt thereof comprising the same or substantially the
same amino acid seguence as the sequence shown by SEQ

ID NO:1 or NO:21.

2. A kit for screening a compound or a salt thereof
that alters the binding property of Neuromedin ﬁ or a
salt thereof with a protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequencé shown by SEQ ID NO:1 or
NO:21, which is characterized by comprising Neuromedin
U, a derivative thereof or a salt thereof and a protein
or a salt thereof comprising the same or substantially

the same amino acid seguence as the sequence shown by

SEQ ID NO:1 or NO:21L.

3. A screening method according to claim 1 or a
screening kit according to claim 2, where Neuromedin U
is a peptide comprising the same or substantially the
same amino acid sequence as the sequence shown by SEQ
ID NO:11.

4. A protein or a salt thereof comprising the same
amino acid sequence as the sequence shown by SEQ ID

NO:1 or NO:21.






