1 5 SPECI FI CATI ON SCREENI NG METHOD FI ELD OF THE | NVENTI ON The pr esent
invention relates to a novel receptor protein TGR-1 derived from human

testis and rat uterus,

10 prophyl actic and/or therapeutic agent for hypertension or

characterized by using TGR-1 and Neuronedin U (M nam no

a DNA encoding TGR-1, and a screening nethod for a

stress-rel ated di seases, or an agent foricontrolling appet|tamﬂmmﬂl ;

Bi ochem Bi ophys. Res. Commmun. 130, 1078-1085, 1985),

15 salts thereof. BACKGROUND ART A variety of hornones and
neurotransmtters 20 regul ate the &pptpgi€atrdyncti ons through specific
receptor proteins |ocated in a cell nenbrane. Many of these
proteins are coupled with guanine nucleotide-binding protei
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transduction via activation of the G proteins.

possess the comon structure, i.e. seven transnenbrane domai ns and are

t hus

col bectively referred t&@I&8.DGOPr GHE ANYENFIIOW r ecept ors

or

seven-transnmenbrane receptors (7TMR). 30 An inportant regul ati on of
bi ol ogi cal functions, such as honeostasis, reproduction, individual

devel opnent,
respiratory
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systemis conducted 2 throu an |nteract|on bet ween these hor nones’ or
a DNA encoding GR— , and a screening method for a

10 prophylactic and/or therapeutic agent for hypertension

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. Biophys.
Res. Commmun. 130, 1078-1085, 1985), or derivatives or

15 salts thereof.

BACKGROUND ART

A variety of hormones and neurotransmitters

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 metabolic system, and sensory system is conducted



neurotransmtters and G protein-coupled receptor proteins. In this
context, it is known that there are various receptor proteins for hornones
and 5 neurotransmtters for the regulation of biological 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. hornones, neurotransmtters, etc.f and receptors thereof still 10
exist. In recent years, using the fact that G protein- coupled receptor
proteins represent simlarities in their partial am no acid sequences, the

search for DNA 15 encodi ng .a novel receptor protein is conducted by
Pol yrer ase Cha&irr OB Ao YH5dAS E’retg‘l?ﬁ”e\;ihﬁsgd hoImoBEg) Ofet hod.

Ther ef ore, mameusopiram s@Gifrteire NGO EP paod t aiecepupl o ateleptosose | i gand
are not known r.e.cloned_(Liber .o..et.al . _Science,, 244, . 569-572, 1989,
20 vel ch, S KPIogEiNs” glno%hg(rgn E%ungﬁﬁ%. L Reds BB thE T b8 8 (81 815
1995, Mar ches&arAousetregiepto@epavitedns2For @QIme18s 2984, Marchese, A,
Genomi cs, 29, ~ 9% < veh G t1e1:1--G0 & r proteins
are also %oung%gfiﬁr’?cfg?ln analsysfzgg g egé:%rg%l%t%ﬁ& %?l %%ﬁ,&%%g@aq
sequences( NonfPRCtNonse@ng thepRAPReSeansh PIglY. an, igporgnigge)le faaner al
nmet hods for delegfiliatiifg aHd gamdtidnsan HIwRRAT ,GiRr @lseinBtCakRhed 1aeept or
protein are only to predict the ligand fromsimlarity of %he primary
structure of GSpr&t &NFIGTHNEFPELe 5ﬁvﬁr§gésﬁ?n§GSHdﬁegér,°§Wﬁ8§sﬁany G
pr ot ei n- coupl eduretepinemijrtetra, Netcr. ¢preasent depworenahegyofi shitthe known
receptors,,it _i difficult to predict aligand only fromthe simlarity
of the primary Structure unless the receptor protein is a subtype receptor
for the known Iigand. On the other 35 hand, many orphan G protein-coupl ed

receptor proteins 3 recent years, using the fact that G protein-
coupled receptor proteins represent similarities in
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



are found by genetic analysis. So, it is estimated that there are nmany

- unknown |igands still renmained. Nevertheless, only a few ligands for G
protei n-coupled receptor proteins are actually identified. 5 On the other
hand, Neuronedin Uis a peptide, which was isolated and purified from
porcine spinal cords, with setting a rag uterus snooth nuscle contraction
activity as an index. Two kinds of 10 Neuronedin U, Neuronedin U8 having 8
am no acid residues and Neuronedin U-25 having 25 amno acid residues are
first reported (Mnamno, N et al. Bi ochem Bi ophys. Res. Comun. 130,

1078- 1085, 198p}. rShR§ep seﬁégy@ngﬁa sNeurgpedi p Lk 8okeihsdeadi erhtto C
15 term nal seguence of uromedin U-25 and the upstream _region contains a

basi ¢ ami no atP8TPafFeoPERY YRERCYR 119Rnefedbabt E?T%l?%? processing, both
Neuromedi n U ReeereXpBeted bnlPeadesw VElghnasm ﬁoﬁOWﬂo’péEﬁUdié@pleoN SO,

ot her physiol&glca Ofunctkgns b§S|des thg1 ngscle 20 contraction
activity are GeP YOk nBARECEIRn F Tinet TR yr%% PEe f@ I ncl ude, for exanple,

i ncrease in blood pressure (Mnamno. N et al.), decrease in bl oodstream

of intestine (SuMbn $nefbefler nbhhe §E%roﬁédlﬁ5§5 18540 Eﬁ%Qéé) adj ust ment

of ion transportafion in intestine Brown, D. L., Eur.
J. Phar macol . MBBch 4&9-180latedgyndneut hEtedsEr PR E@HFF%%dSEH%%bquent

increase in ceakaQOS&ﬁﬁﬁngeeiiﬁ%_Qypgéeuﬂéﬁusanaatﬁtﬁ@étQQ of Neuronedin U
(Mal endowi cz, L.K 7, 419-422, 1993). 30 SUMMARY OF THE

| NVENTI ON UntFPnEBﬁFtbﬂPyé?R¢§lE§sa%e%% Fode¥i fi%tP dsingds dcept or for
Neur onedirp U g¥6x00é82018) Neldowmyein 358t hevendgSsaameed deidevel op a new

drug by findiggsgdues and Neuromedin U-25 having 25 amino acid

residues are first reported (Minamino, N. et al.,
Biochem. Biophys. Res. Commun. 130, 1078-1085, 1985).
Since the sequence of Neuromedin U-8 is identical to C-

15 terminal sequence of Neuromedin 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



4 receptor for Neuronedin U other than FM 3, clarifing the physiol ogical
role of Neuronedin U, and screening a conpound that activates or inhibits
its action. 5 The present inventors have found, w th extensive

i nvestigation, a new orphan G protein-coupled receptor protein TGR 1, and
al so found unexpectedly that Neuronedin U has the cell stinulating
activity to the TGR 1-expressing CHO ceﬂls in a specific manner. Based 10
on these findings, the present inventors continued extensive studies to
acconplish the present i nvention. Thus, the present invention relates to

the follow n s 1)_ A nmethod for scre ning.a cQ ound or, sal t
t her eof that éﬁu§Qﬁrﬁﬁqﬁf Qé;hqﬁhégr 1§09 t t her eof
with a protei rth@r pehysa]dlddneradofrol@rqfr |1\mu1g>ntdaﬁrsarre aoid $d1$=.teaﬁ.triga|a| y the

sane amni no éoqné)?)ﬁlgtéﬁncgqeatasacttl%ﬁe e%ueor}:cei %’B%Vmcsby t%Eg thI>ID 1 or 20 NG 21,

whi ch is charact erivati'vé ‘thereof or a
salt thereof and a protein or a salt thereof conpri si ng the sane or

substantiagly the msa SEAUGNAR Ao dde, S& wh, by SEQ
ID NO1 or NO 21. 25 EB;I A‘E'?tia’?’or screeni ng a conpoun or a sa t t her eof

that alters tHéthﬁSrY&gr?dilmrbp@r trge“bform@@mo@mr@tqyrmcoalpslgdt neeEPdefr With a

prot ei goor ad?p&lottetlhleﬁ@ﬁ—l ﬁ%ma iaSisid fbhhﬁxds%%x@f c%él%ﬁtya th'a%' I y the sarre
ani no acid_se uence as, the uen shown :
which is char && ﬂ“?@omb}’ é’b’ﬁpr tf’rtd%aﬁln@ a§tdéfr31t\)’att|°\/é:htener eof or

a salt thereoflGRd -@xpratssiimg @Hla ceallts tilme rae afpexdfiird siamgeirhe Baarel or

i b 35
2 légsf gn}\l'o?%i' y onN%%f%%”% Y ACLG SEILENHE 3RVNT TRILNGE ntflAwn by

extensive studies to accomplish the present invention.

Thus, the present invention relates to the

followings:

15 (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

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 acild sequence as the sequence 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 sequence as the sequence shown by

35 SEQ ID NO:1 or NO:21.



5 (3) A conmpound or a salt thereof that alters the binding property of

- Neuronmedin U or a salt thereof with a protein or a salt thereof conprising
the sane or 5 substantially the sane am no acid sequence as the sequence
shown by SEQ ID NO' 1 or NO 21, which is obtainable using the screening

met hod described in (1) or the screenimg kit described in (2). 10 (4) A
phar maceuti cal conposition conprising the conpound described in (3). (5) A
pharmaceutical conposition described in (4), which is a therapeutic and
prophyl actic agent for obesity, hypertension or stress-rel ated di seases.
15 (6) A screening nmethod described in (1) or a screening kit described in
(2), where Neuronedin Uis a peptide conprisin ane or substantially

the s

the same amino aé?l BeGOBRCENASOT ha Sabbichierehbwhldy SEEFTD the 11. 20
(7) A protei bdidingabtopder o f amprirsddich theor sénEa bt sdséantwiadd y t he
sane am no acid sequence as tf}e egquence shown b E@ID NGO 1 or NO 21.
(8) A DNA corft & g T HeF DS Eo@?%@e‘%ﬁecod?%’fleﬂ{ygd erigid S (7). 25 (9)
A DNA deséri bedbd tar{®)a hbyi tige t duend aesel n s expuish ceeglavee bys SH@ | D NO 2 or

No: 22. (10) in o) i AJ ibed in (8). (11
A transfor rraﬁ%&ﬁ%grg# osraﬁrr(ge“gy\;e&g# hél%cggﬂs %&'rgg%%bhﬁ\% vvggjfsﬁé %%scri bfad)i n( :
(10). (12) A slethbtebbe wsbuuciy iteeprn@imediodadescrifeedoln debleri bed in

(7), charactegi zgg byc£add{y@tik ng adher ivansior pant described in (11) and
maki ng the transformant produce the protein described in (7). 35 (13) An

antibody to the protein or salt thereof
10 (4) A pharmaceutical composition comprising the

compound described in (3).

(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).



described in (7) . 6 In the present invention, Neuronedin U specifically

i ncl udes the above-nentioned Neuronedin U or a salt thereof, and al so:
(14) Neuronedin U includes proteins(pol ypeptides) 5 conprising the am no
acid sequence shown by SEQID NO5, NO6, NO7, NO8 NO9, NO 10, NO 12,
NG 13, NO 14 or NGO 15, or derivatives or_salts thereof. For Neuronedin U
of the present invention, it is 10 prefeGi'red that the carboxyl group of
the CG-terminal amno acid is amdated. TGR-1 of the present invention
specifically includes the protein or a salt thereof conprising the 15 sane
or substantially the sane am no acid sequence as the sequence shown by SEQ
ID NO1 or NO 21, ﬂihdahe? - €55 L BMER U GThe INRIFLRS1E hribt ei n or a sal t

t her eof conpr ispieng ftila 19318 narl wwidss ttavet iadldwe - t3 @R dame@ onelih Fequence
as the sequence. sh by .SEQ ID NO.17;, 20 (16) TGR-1 includes proteins or
salts thereof O%or?p%:gslltnéthteﬁgoafr?i r?cr)’d;c?iléfos:equence shown by SEQ I D NO 1,

NO 17 or NO 21 whellei)n Neumom3siamitha radiwiss prefteriatd §pollydepti®ean no aci ds
are del et ed, isn, 0 .amno i refer 0 -ampQ -aci ds
are added 5215 M&gglgﬁlgdﬂ,gt \(/)\C/ek%r ea?]r{nII n% ta(g:?:IL Og’é%r%u%g%aecisglg%%pr% (X]E grE éblj@%t'os’ 10
ani no acids af@:$ubsiG:t’ut &Q \fit NO6tPheNO4aiOno Nocilds. NOBAS sPOcilfi eal | vy,
TGR-1 incl udewiopnet, eioks deGARRIiIVeR] olrth@apalst thied@od .(Met) through 415 (Thr)
30 positions of the am no acid sequence shown by SEQ ID NO 1 or NO 17.

BRI EF DESCRI PTION OF THE DRAWNGS 7 Fig. 1 shows the result of detection of
TGR-1 receptor-speo Nemmeiddist itmnd fatiheg pacisentd invsintg dohe it is

10 preferred that the carboxyl group of the C-terminal

amino acid is amidated.

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 NO: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 (L6) TGR-1 includes proteins or salts thereof
comprising the amino acid sequence shown by SEQ ID NO:1,
NO:17 or 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 OF THE DRAWINGS



site sensor, perfornmed in Exanple 2. In the site sensor assay, pig

- Neuronedin U-8 at the concentrations 5 indicated in FIG 1 was reacted to
TGR- 1-expressing CHO cells (0) and nock CHO cells (0) for 7 mnutes and 2
seconds. The maxi mum of acidification rate during the reaction was
plotted. 10 Fig. 2 shows the conparison pf human TGR-| obtained in Exanple
1 and rat TGR-| obtained in Exanple 3 in terns of am no acid sequence.
BEST MODE OF THE | NVENTI ON 15 The details of method for producing TGR- 1 or
a salt thereof (hereinafter sinply referred to as TGR-1) and Neuronedin

U a derivative thegedfsRbwa %ﬁétreélﬁ@{e@f &Q@ééwéﬁt@f stRPLY referred to
as Neuronedin 20 LQ are described as foll TGR-1 and Neuronedin U of the

present i nvent$ePPtaEySBRC HhjC p?%%%l%%ﬂ‘b%?%%pﬁ%’e‘éﬁtiﬁéﬁ% 1%m any

tissues (e.g.siwPophysds, PEPNESERS maE)Ehmﬂﬁléi@y 1215tlhleverl,tegonad
thyroid, gallbl adder, bone skin, nuscle,

| )
gast roi nt est i Wal®°% réd%?aybl%br rl@%‘%’%‘ﬂ‘eéen% 83 ae‘f cﬂje ?O%%‘ip%’éﬁlsorf’?l‘]o%
war m bl coded rmd hed sed e:.:g Fhenmah, w@sulmmay t¢ dIGR- Iroarger e s me, CHxheep,

bovi ne, nonkey, %i%) g’gy glﬁméjes}?% BLel an(c_()? gorfgogl aegsfbﬁﬁ GR-1 may

be any prot e| ns avi ng tthe Sans or bstantfa t he sane
am no aci d seIRePrees heatma xsimyan ofy aSEQlIfDmlprbrraN@ 2 r iged tN@urorredl n
U may be anyré)g@gﬁglpswm%mt{g@ sane or substantially the sane 35 am no
acid sequence as that shown by SEQ ID NO 11. 8 TGR 1 includes a protein
having the substantially same activity as that of the protein having the
am no aciod sequengg. Shonowbdy tBEQ bbb A kol o Nhddan asGRel | oBsained

in Example 1 and rat TGR-1 obtained in Example 3 in

terms of amino acid sequence.

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



5 the protein containing the amno acid sequence shown by SEQ ID NGO 1 or
NG 21. Herein, the term"substantially sanme" neans the substanti al

equi aval ence in the binding activity of a 10 ligand (Neuronedin U and a
receptor (TGR-1), a physiological property or the |ike. The substitution,
deletion, addition and insertion of aning acids in a plypeptide often do
not give a detectable change in physiol ogi cal and chem cal properties of
the 15 polypeptide. In such case, the protein ((poly)peptide) that is

nodi fied by the substitution, deletion, addition or insertion (so called a
variant of Neuronedin U TGR-1, or the like) is considered to be
substantially the sane as the protein which is not 20 nodi difed. The am no
acid in said am naGreild isequelece ac @roie ins hlastintguttee: \siulds tankdtadity al |y t he
same am no aci sel fr for I her I i.d t he 25
group that thgggﬁi%g%ggﬁgybgggkaggtgs %g%-gng%lg(Hgg?§§h§§?c§mgﬁfno acid

i ncl udes al anegéd bequencse showhebyi BEQ VRl NRel proNPnél,phenykalankne,

tryptophans mBEhLeBiRen ebataPRliah CReURRah), aPiROsaghdnkBCLHERE bgl YCi ne,
serine, threonin, cycteine, thyrosine, 30 asparagine, ‘glutam ne, etc.

Positively ch&F§edP(HsilcPr ¥RiRd-acid includes arginine, |ysine,
histidine, etc. Negatively charged (acidic) amno acid includes aspartic
acid, glutamc acid, etc. %ﬁj erefqQre, these proteins,my vary.in
quant i Cative f actBEE Suc s S ndTRS ANLLALLY REU FEaal S5 ar
wei ght, etc. Subbtenspedi kouiexaiphes ¢h the biubstiagt hakbiyisgnef am no acid
sequence gy tE?Lg%ﬁguq&%%r‘gﬁ%\%.nbﬁ)SEQdI D rMO1t8% NPglihnclude an am no
acid sequence Wt at
physiological property or the like. The substitution,
deletion, addition and insertion of amino acids in a
plypeptide often do not give a detectable change in
physiological and chemical properties of the
15 polypeptide. 1In such case, the protein ((poly)peptide)
that is modified by the substitution, deletion,
addition or insertion (so called a variant of
Neuromedin 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 amino 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 arginine, lysine, histidine, etc.
Negatively charged (acidic) amino acid includes

aspartic acid, glutamic acid, etc.



| east about 90% nore preferably at |east about 95% even nore preferably
- at | east about 98% honology with 10 the sequence shown by SEQ ID NO 1 or
NO 21. In particular, exanples of the substantially same amno acid
sequence as the sequence shown by SEQID NGO 1 include an amno acid
sequence whi ch conprises the 15 am no acd sequence of Leu-Phe-Val,
Trp-Ser-Q3 u, Val- Phe-Phe, or 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 PrefermhdrefanpleSheéeappboeehe maypvhsyngntQEansmbataneiaIIy

same am no acjftgcgg Qﬁ&%s %‘ebfé?&' §oscr {J?’é‘ﬁ?sf)é(vé:‘lEQé W &, PL - NO 21

i nclude a protern iC has the su ane afhi no " aci sequence as
the 25 sequenc¢eighbwneby. SEQ ID NO'1 or NO 21, and the substantially sane
activity as that of the amno acid sequence shown by SEQ ID NO 1 or NO 21.
Exanpl es of a protein conprising the substantiall 30 same am no acid
sequence & the s¥gtiengBeShohA BVaBEQPﬁEPﬁKﬁQelﬁégﬁﬁénélﬁ#éYeFﬁ§emhich

conpri ses theaﬁﬂhﬂoacﬁglQeé@&ﬂ@@CQSOihéeye&@§né@|shJ&ﬂ ST sEHUID
Val - Phe- Phe, Ser - Met - i%%% partial sequence, or preferably has the

substantial ly gaﬁe°5h¥9025cfﬂc eﬁ%ea%%n?h%cég SeYLRRcR Yhbnby SEQ ID
NO 1, and thelsmbstam&mal90°10msaGEpﬁefeyabyyastthaasbfabbetaﬂﬁap aci d

sequence, SNowgye by, SEQ bPL PO Ly pxauml €2, 0fapbie subshantilyys

activity" 5 1nc activi S gna transdu0|ng
actlV|tyJibtcthqh%eqe¢m¢esﬂb@W&nbYaﬁEQ I@am%"ln@an§0tﬁb qualitative
equi val ence in these activities. Thus, it is preferred that an activity,

In particular, examples of the substantially same
amino acid sequence as the sequence shown by SEQ ID
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 segquence 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



such as the ligand binding activity, the signal 10 transducing activity,
etc. is quantitatively equivalent (for exanple, about 0.01 to 100 ti nes,
preferably about 0.5 to 20 tinmes, nore preferably about 0.5 to 2 tines),
but quantitative factors, such as |levels of these activity, a nolecular
wei ght, etc. may vary. 15 These activiti e5 such as the |igand binding
activity, the signal transducing activity can be nmeasured according to a
known met hod, for exanple, the screening nmethod as described below. 20 In
addi tion, exanples of the substantially sane am no acid sequence as the
sequence shown by SEQ.ID_NO 1 NO ncl ude ( n am no acid sequence
|nq whi ch one C?IIR/ CQJ( ok &S bﬁqlfti Ottzjjffh? &%@F&?&‘V“ﬁ FHW™M0, and
even nore prefogr &l IPewer:dl. (1 to 5)) am no aC|ds are deleted fromthe
am no acid sequence represented by SEQID NO 1 or NGO 21; (ii) an am no
acid sequence in which one or nore (preferably 1 to 30, nore preferably 1
to 10, and even no¥*amrleferabl Yihvevaukd tqrit 301w HIne antniovbni’ds are added
to the am 60 agid JRAUSRCE i SRR eGSR RESERAND Neel Qi@ 215 (iii) an

amno acid sequence i.n whi ch one or nore ﬁ referabl 1 to 30 nor e
preferably 1 tidePEIUGHR %Rt ot predfer ably te&er éPbEEalelBHYam no aci ds
are substitut edmst me3nsothey @AEIIG AQES equltviaQeamenQnaemés%equence 11

Compr; 51 ng. anf SEAMTETT on 8PSt ht CabBvE S RBHF PCAARGNE™ SCFAYAGHT ¢ on,

exanpl es of thechubst amte dlilgarshid nddmion@ cadivd tyequédrec & ignatthe sequence

shown by ﬁ?Q thanlggu%iin%C la"éq:q.v(iit)y ,a%t%m rl% %%Iaqlt%.et%'"@.@%%ﬂ reqmiv%qe Q',e or
(for example, about 0.01 to 100 times, preferably about
0.5 to 20 times, more preferably about 0.5 to 2 times),
but quantitative factors, such as levels of these

activity, a molecular weight, etc. may vary.

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 NO:21; (ii) an amino acid
sequence in which one or more (preferably 1 to 30, more
preferably 1 to 10, and even more preferably several (1
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 sequence




nore (preferably 1 to 30, nore preferably 1 to 10, and even nore

. preferably several (1 to 5)) amno acids are 10 deleted fromthe am no

aci d sequence represented by SEQ ID NO 1, and which conprises the am no
acid 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 daquence in which one or nore
(preferably 1 to 30, nore preferably 15 1 to 10, and even nore preferably
several (1 to 5)) amno acids are added to the am no acid sequence
represented by SEQ ID NGO 1, and which conprises the am no acid sequence of
Leu- Phe-Val , deépr&eentdd, baseQPhe-ibel of Ber2 Metaddl s(88) aapadhisd
sequence; (i i%.&n 20 am no_aci d. sequence in whi c‘}:'u. one fr m)re%é/\pref erably
1 to 30, nor® Jp e?%?‘é%ﬁle 1c?%pﬁb?l%%da%¥/e%°%+%a Jp?%f% a*b}W LEVET al (1to
5)) am no acimsdafiecasidassituted with other amino acids in the amno acid
sequence represented by SEQ ID NGO 1, and which 25 conprises the am no acid
sequence of Leu-Phe-Val, Trp- Ser-Qu, Val-Phe-Phe, or Ser-Met-Hs as a
partial SequencelnapdditipnancspirndedcPd sbquenbatedhpaisyngamany

conbi nation oimihe aboyesapdihtsalsonse SOghemédesndge, bexanpl g5 of TCR-1
include a protein ,conprisi n)g a portion fromdth(Met), to 415théThr%rE
position fromM®ht NPEEHRF nht) oF™ t HBLIRR RS AT HILLRTRNMR WRhoWORy CEQ I D

NO 1 or NO 17mo#2 Qpréherabherl haod30 gexaopé esrofeNebtpnedic 1D pfaridie
present inventjon inglude ol epti des. hayi e _substantially sane
etivity ot Haeh GrOFheSEoEOrTHLICEAUERRL R 09 B'E afHRE R4S oo 2 e houn
by 5 SEQLOD N&:ld¢tednfaddi thenamone heciposgypente decrawseyted hey a$B®o aci d

sequence showpp bijo SEQ i Nehddn ESRBPLESs Olne LR 3602 ARLL B bdn 0815
activity include the binding activity of t%e receptor, and the
Leu—-Phe~Val, Trp-Ser-Glu, Val-Phe-Phe, or Ser-Met-His
as a partial sequence; (ii) an amino acid sequence in
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 acid 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 acld 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 NO: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-1l include a protein
comprising a portion 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.



10 like. The term "substantially sane"” means the qualitative equival ence,
for exanple, in the binding activity of the receptor, and the |iKke.
Therefore, quantitative factors such as a binding activity level, a

nol ecul ar weight, etc. may vary. 15 In the present specification, the am no
acid sequences of TGR-1 and Neuronedin are shown so that the N-termna
(amno termnal) is placed in the |left 20°and the C-term nal (carboxyl
terminal) in the right, in accordance with a conventional peptide notation
system The protein or (poly)peptide havi ng the am no acid sequence shown

by SEQID NO 1 or usual l.y ha arbox I ro - COOH)
carboxyl ate ( 25 IW% ﬁﬁﬁgfgﬁQ9anﬁﬂ Plig% Y % &§p5$€CNH2)
or ester (-CtﬁﬂpsaMtthev@n&&pm1mabluaelnpsaydpept&desnhbudﬁg,ther exanpl e,

Cl 6 al kyl i ropyl and 30
n-butyl ; yC3 8 géeﬁggﬁ glagrggh%ygﬁgﬁbgﬁbcagl§B§%¥y gp csglohexyl C6_12

aryl groups sd@ﬁlaépﬁﬁéﬁﬁﬁ dayiag waghemino; aeidlﬁeapénkylSQPUprYsuch as

phenyl - C1 2 akkyl rp sdchias shenayh ,tlraher&%t Ifaylg QB@l??%@B&‘.@LH}é' ha@ldga-
napht hyl - C1_2 al kyl ,, such as a-napht hyl meth i val oyl oxyfet hyl

groups generalth¢ a€d#°a&cin é?ﬂéﬁnc§uﬁpﬁﬂpe%ﬁo§EQr§P Egnﬂﬁlstratlon
Preferred exanpl e of hburonedln U of the present 5 invention is the one

havi ng an am de (-CON C t anpl es of .salts of TGR-1 or
Neur ovedi n U wsed FRTEERS SfeodhE PSR AR GABeS AR R 30
physi ol ogi cal ipcacdeptabl bibdsey getgvital kal theetraksptoor, actdshée. g

| nor gani 0 @CT 430" OAL Ce8EH ISdups SRECLALL Y s AYST RLOGL ALY accept abi &
acCl addal t1 on
qualitative 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 (amino 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:11
usually has a carboxyl group (-COOH) or carboxylate (-

25 CO0") at the C-terminal, but may have an amide (—CQNH;)
or ester (-COOR) at the C-terminal.

R in said ester includes, for example, C;-¢ alkyl
groups such as methyl, ethyl, n-propyl, isopropyl and
30 n-butyl,; Csz-g cycloalkyl groups such as cyclopentyl and
cyclohexyl; Cg¢-12 aryl groups such as phenyl and O-
naphthyl; C;-14 aralkyl groups such as phenyl-C;_; alkyl,
such as benzyl, phenethyl and benzhydryl, and O-
naphthyl-C;.; alkyl, such as O-naphthylmethyl; and




salts are preferred. Such salts include, for exanple, salts with inorganic
acids (e.g., hydrochloric acid, 15 phosphoric acid, hydrobrom c acid,
sulfuric acid) or salts with organic acids (e.g., acetic acid, formc
acid, propionic acid, fumaric acid, maleic acid, succinic acid, tartaric
acid, citric acid, nmalic acid, oxalic agid, benzoic acid, methanesulfonic
acid, 20 benzenesulfonic acid). The TGR-1 or Neuronedin U used in the
present invention can be produced by a known nethod (the nethod described
in FEBS Letters, 398(1996), 253-258, or WO 25 96/18651) That is, it can be

produced by 1¢5dagma& ﬁ%%ﬂyﬁlﬁféﬁﬁsC&bﬁéﬁ&ﬂﬂ#ﬂ&%édCHBtéﬁi&wﬂﬁﬂ or
war m bl ooded anjnal ! S or tissu can be produced according to a

es,
pepti de synth%%%%??&ﬁ VYeskrd %ﬁﬁ%ﬁFlﬁﬂternatlvely, it can be

produced by 30 culturing a transfornant contalnlng the DNA encoding the

protein (pepti dE)PE? CI’I bﬁdeggrpﬁ}ﬁv%lf\é\%ﬁg rgmg(rio}lebn #]s%ﬁéngyggg {rom

tissues or cells ani na |sh t he 35
ti ssues ob ceirll\selatrﬂeomom)g@mzcmh Hatein@exan aot e V\,{‘tCFDI\le anRtadihg, Can
organic solvepi, . pr the like, and then the protein is isolated and purified
fromthe extract y a conbination of chromatography techni ques such as
salting out, dialysis, gel filtration, reverse-phase 5 chromatography,

i on- exchange chr oppimgiephys abftai by TGﬁipn@foﬂé@@@MedﬂﬁCU T68 15 Qr
Neuronmedin U used in the present |nvent an roduced according to a

known net hod E fRTEHEPL | %ﬁﬁ&?ﬁﬁﬁ%?%) a protein
((poly)peptidﬁhysxmu@@i&amﬂﬂT}%depMawkﬂMMHnnhr1éiguxra}karﬂnmeﬂﬂks)

pept [ dase. Fof, exaypl (o the, PI.ok &hh: £ (R9L ) PopIiSe)c Yot dgsi s method may
© e soll Spec1ally, physiologically acceptable acid addition

salts are preferred. Such salts include, for example,

salts with inorganic acids (e.g., hydrochloric acid,

15 phosphoric acid, hydrobromic adid, 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



| i qui d- phase synthesis nethod. That is, the desired 15 protein
((poly)peptide) can be obtained by condensatl on of partial peptides or
anmno acids conposing TGR-1 or Neuronmedin Uw th the remaining parts,
followed by elimnation of protecting groups, if any, fromthe product.
20 The known met hods for condensation an? elimnation of protecting groups
can be found in e.g. the followng (1) ) (5 : (1) M Bodanszky and M A.
Ondetti, Peptide Synthesis, 25 Interscience Publisher, New York (1966);

(2) Schroeder and Luebke, The Pepti de Academ c Press, New York (1965) ;
(3) Nobuo Izum a et al., Basis and erl nments in Peptlde Synt hesi s,

Maruzen Co., 1XH.3Hh78 oFFaC Ifraf’r BF it dridissh skt Sk dbi%ar a,
Bi ochemi cal E)mﬂremnisalls@im‘tsm Ja,ndDrpﬁixelfridahe?mcsrt rghd \éthc&Eat oylQ77) ;

and (5) Harua nment .of _ nmedi cines, a second

series, vol. Zgnﬁﬁ{t rrcge hc\élsrlsogr{a)tos%raﬁ%ryo%ée\%ls lq(uer? S Af%r the

reaction, the srldtiein ql(tpolq,l)adeipﬂnaie)gelcafnlttefatsmrat etk vanth epyphiafsieed by a

conbi nati 0§ Ofch CANMYQA , AW Id:xCatdrye tc%%ma qa%ﬂéﬁh a5 A1\ S,nt >
|

extraction, distillation, c¢olum chromatography, ‘chr orrat ography and
recrystalli zatqhdfr?maitfogtr}?é’hdr'oteéﬁcn ((poly)peptide) is obtained in a free
formby these nethods, the product can be converted into a suitable salt

by, & Known et hodp i o U BESHEL T 19,481 RSRY ) s, obtatned 11 a
synt hesi s of QMWEmEMWNVEmlte @frobdket @rccording to a known method

10 for peptide synthesis or by cleaving a protein
((poly)peptide) containing TGR-1 or Neuromedin U with a
suitable peptidase. For example, the protein
((poly)peptide) synthesis method may be the solid- or
ligquid-phase synthesis method. 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 methods 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.



Neuronedin U, usually commercially available resin for 15 protein synthesis
. can be used. Such resin includes, for exanple, chloronethyl resin,

hydr oxynet hyl resin, benzhydryl am ne resin, am nonethyl resin, 4-

benzyl oxybenzyl al cohol resin, 4-methylbenzhydryl am ne resin, PAMresin,
4 20 hydroxynet hyl met hyl phenyl acet am demgt hyl resin, polyacryl am de resin,
4-(2',4' -di net hoxyphenyl - hydroxynet hyl ) phenoxy resin,

4-(2', 4" -di met hoxyphenyl Fnoc am noet hyl ) phenoxy resin, and so forth. On
the resin. described above, each amno acid with the a-am no 25 group and
si de-chain functional group properly protected is condensed sequentially in
accordance wth the sequence of the desired peptide by the per se known
condensati on net hfker AFhe heCRpBL R/ t HRe rREREF R, {PRIY WP EREHFE)

((poly) pepti dedn ise c esmveckDfdnd rgue 1 fieed asf s Aédich tvigdi aus pr ot ecti ng

groups are renoved, and the product is subjected to.a reaction . of formng
i nt ramol ecul ar° SHFFG R %‘fﬁfgﬁf%a%l?ﬁ gHf W% S |5 osnojt‘gengfi ve the

desired pbot exitxdqtolor) pepis tie) 1 a3, waeumardlet gmafogoipivat i Ngirighgent s
usabl e for 16 i esi éfﬁﬁ& onden i t.he
protected am %}gfcgﬁ:?e&désb%%%}{cfi%lé% %%%\kgs?t ant %:Jgir%rgdi :%% 3@? %ri}gquétrnti cularly
preferable. Eképplepentideichl zoorined des a nererief oo, b, trese o

di i sopropy! cabogdiddn dene NsLSdide Nead Ise diovel it & 0wy of Yd o1 s hodi | mi de,
etc. For activation by these reagents, the protected am no acids al ong
with raceni zZ3+oPY milhee gl ostf Heos5°tSi be added to the
resin dinectlyws1@fpastide piot@stethdd i HosACt dsomey eiprean ausly

activated as symmetric acid apnhydrjdes ,or t esters or HOOBt esters. The
sol vent used® %Ye]éié‘?(?vjalﬁ%na o’?r%%c CHP t%cd eigl%"gﬁl nn(l)eéhcoléi' or for

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 reaction, 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



condensation thereof with the resin can be selected as necessary from

t hose sol vents known to be usable in 15 protein ((poly)peptide)
condensation reaction. Exanples of such solvent include acid am des such
as N, N-dinethyl formam de, N, N-di nethyl acetam de and N- net hyl pyrrolidone;
hal ogenat ed hydrocarbons such as nethyl epe chloride and chl orof orm

al cohol s such as 20 trifluoroethanol; suffoxides such as dinethyl

sul foxide; tertiary am nes such as pyridine; ethers such as dioxane and
tetrahydrofuran; nitriles such as acetonitrile and propionitrile; esters
such as net hyl cetate and et hyl acetate 3; a suitable,nixtgre 25

t hereof . The FELEh ACUFET PRUAFAT F oo CONCEF Sadd Me Ods E28Fy wi t hi n
t he range knowrotediedusaline iatitdse deseadthean abfovieqr minly pepti de bonds, and

usual ly the r i .enperature | I ed within.the range, of bout
-20 C ¥o 50 Cg%%ﬁgdgg ﬁ%%%b %5 '%5kgfi§a§856 FF&%EF&%§'ar%Xﬁ§%ﬁeﬁsﬁ Ty in
excess (1.5- tyck fcalrdppdiimigest Haialuden®&dsaM, - s i nsufficient as a
result of sa giiRRYEBMeATH (ke Nh%&%xgu&ﬁqugnt condensation is
achi eved by repeatedly carrying out the 'condensation reaction without
conduct i ng el PrMedtvdrmérops olyd ) sratediiing ogroeps.. VWheh apbivati®rici ent

17 condensati 8y itheRet rachieaved ewenphpteredt adliio ik RdopYt wike
reaction, the unreactgd aningéﬁckds zre acetélated wi th acetbc anhydri de
g° e -§ubs €5

or acetyl init8558r-&354°Fhdt Guént FE8tri 8ROBLANnGE b
i nfluenced. Thedgdottectthreg rgsdnpsiifrectdy be gifaeps the aronectad ds as the

startin t eri i d 0 I . t-pe rhonyl ,
S obor ol Iy c aRES HRE e e b R S s ass) 2SCPygnBE¥as’ 8eRy
adamant yl oxycarbgayrdesr ol HoBsacstgrs phit HRPBYl esters. The solvent

used for activation of each protected amino acid or for
condensation thereof with the resin can be selected as
necessary from those solvents known to be usable in

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 trifluoroethanol; 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 (1.5- 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



fornyl, 2-nitrophenyl sul phenyl, diphenyl phosfinothioyl, Fnoc etc. 15 The

- carboxyl group can be protected by, for exanple, CL 6 alkyl, C3_8

cycloal kyl, C7_14 aral kyl as above described for, or 2-adamantyl,

4-ni trobenzyl, 4- methoxybenzyl, 4-chlorobenzyl, phenacyl,

benzyl oxycar bonyl hydr azi de, t-butoxycarhenyl hydrazide, 20 trityl hydrazi de,
etc. The hydroxyl group in serine and threonine can be protected by, for
exanpl e, esterification or etherification. A suitable group used in this
25 esterification includes, for exanple, |ower al kanoyl groups such as

acetyl group;cGhhOysa OLOMPSs SHSH &S i HEET O e INOHPr e gtk &dIPONI C
aci d-derived groups such as benzylpxycarboqyl E&ﬁggiand,et oxycar bonyl

group. A sui EaPTELRY oRipt fBRe PR TP at Fiof ForRENPte, 30 a
benzyl grSUP,af@tha@@yﬁm?ydamythga@@pictamcyﬁi@oanp,ac@ttyal The protecting
group use or the enol i hydr oxyl, group in_tyrosine includes, for
exanpl e, le,l§%d%ﬁ§£%zT? gb%?t€%%e%%9$?q%§hELr?%%ﬁﬁgﬁ HECY L The
protecting gribonplusededor im dazole in histidine includes, for exanple,
Tos, 4-nmethoxy-2,3,6- trimethyl benzenesul fonyl, DNP, benzyl oxynethyl, Bum

5 Boc, Trt, Fnoc etc. Activated carboxyl groups in the starting naterials
i nclude, for exanfhe, prateecbingspopdbPagiati @minphgden@@esinazige’ and active

esters (i.e. £si@5S ¥ the 19:8L€ | gaBeeDa B PERL@Ed| orophershp1 &, 4z -

trichl orophenol, 2,4-dinitrophenol, cyaponethyl al cohol , -nj trophenol ,
HONB, N—hydro§9§ucéTB?%*H%@X$Fa59ﬂ?%%yph??Eﬁ? %&5¥ﬁﬁF?ﬁi¥fc e activated
am no gnoupsméthbRgbshayiogcaBbeny Bl sclrx) use-z f or exanpl e,

adamantyloxycarbonyl, trifluoroacetyl, phthaloyl,
formyl, 2-nitrophenylsulphenyl, diphenylphosfinothioyl,

Fmoc etc.

15 The carboxyl group can be protected by, for
example, C;-¢ alkyl, Cs.g cycloalkyl, Cs-14 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 Cl,-Bzl, 2-nitrobenzyl, Br-Z, t-butyl etc.



15 the correspondi ng phosphoric acid am des. Exanpl es of nethods for
renmovi ng (leaving) of the protecting groups include catalytic reduction in
a hydrogen streamin the presence of a catal yst such as 20 Pd-bl ack or

Pd- carbon; acid treatnent using anhydrous hydrogen fluoride, nethane

sul fonic acid, trifluoronethane sulfonig acid, trifluoroacetic acid or a
m xed sol ution thereof; base treatnent u ?ng di i sopropyl et hyl am ne,
triethylam ne, piperidine or 25 piperazine; and reduction using sodiumin
liquid anmonia. The |leaving reaction by the acid treatnent is carried out
generally at a tenperature of about -20 C to 40 C, and it is useful in the
acid treatnent to add a cation scavenger such as anisole, phenol,

t hi oani sol e, 30 mThresoigtgetdnmes @roul nedday o fimdela zb 14 bt anedi t hi ol  and
1, 2- et hanedi t hi.qQl.... ,4-dionitrophenyl . _aroup used gs_a_ protecting group
fol T anee) ol diad xdilidoP 8D S5 rBISedony ruthes 2 ohe

t hi ophenol , whiriaezhyflbemzengsadfonyéd a¥Pa peoeydvkygeghydp Bom,i ndole in
35 tryptophangean ket enyed fiar deprotection by acid 19 treatnent in the
presence of 1,2-ethanedithiol or 1,4- butanedithiol above, or also by

al kali treatnment using dilute sodium hydroxi de solution or dilute ammoni a.

5 Protection and proatiecitady @RS If rdupactiinORdle s#a@4RSgMi ch shoul d not
participate in &he.rzaotio& gf the starting nEteriaIs, elininatiog of the
protecting gPF8GHE 3aRd RELPISri SRToF*PERLE! ofF GPEGFSPORIHPECPFAR ng in
t he reacti on eahydeiselsecheddas t@dnecedsar gsteom Khoen gsaeps ettknown
means. Anpt her btai pi 1 ivati,ve_ of TGR-1 or
hburonediﬂﬁu F%gﬁh&gg,%%gg égaﬁspgéég%?ggﬁﬁﬁggifhg’gfgarboxyl group of a
C-terninal anithéchérgorhraalislettdiaingoahpapli devehamataylt hécehdé, of the
am no p-nitrophenol, HONB, N-hydroxysuccinimide, N-
hydroxyphthalimide 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 liquid
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 thiophenol, while a
formyl group used as a protecting group for indole in

35 tryptophan can be removed for deprotection by acid



group until it attains desired chain length, and thereafter producing a

. peptide of said peptide chain fromwhich only the protecting group for the
N-term nal a-am no group was renoved and a peptide of said peptide 20
chain fromwhich only the protecting group for the C term nal carboxyl
group was renoved, foll owed by condensabion both the proteins in the m xed
solvent as described above. The details of the condensation reaction are
the sane as descri bed above. The 25 protected protein obtained by
condensation is purified, and every protecting group is renoved by the

met hod descrﬁ@&@my@,lm@%é%@@%f epl Tradea st @i 1ol (dpol yi-pepti de)
can be obtained. This crudgﬁgroteln Oéﬁzpe tide) is purified, b a w de
e by e

variety of kriRWARRAbRI3Y BIHRr T 2y 9 s maj or
fraction, thedfiests esbdinimlenhgerdvodeé veoDiitide ¢ Oclﬂunte (a(rmmcbryz)q:)eptl de) can
be obtained. To obtain an ester derivative of TGR-1 or 35 Neuronedin U, for
exanpl e, the a-carboxyl group of a C 20 termnal amno acid is condensed
with desi bed aIcohnbtecbiémrﬂmanpantﬂotangdgeguas férotumbitonehe desired

ester derivat r Ly ( I C f the
sanme nmanner é?ﬁ%%% &é&%ﬁ%%ﬁéﬁgéléggl %ﬁg%e %?d?glg%%é%{ﬁg) pepti de)

. The Neur oneldier traferinatnatesr ek, |‘¥111trhbni)¢36%1érﬁf ’@l?ﬁ/e?ﬂf ®WEY9 be any
having a bi nd@f@u@@tla\/ﬁaya&ixhatmlf% ds M@t?@niﬂ-)g@o%“ al peptl de of
Neuronmedin U; 10 (2? aggng de wherein the conﬁ% q%ive qglno acid of

Neur omedi n U R@EtHetRd aHept§ deIREt A CR MRF I FOr®Act s is added to
t he constint utneceasanp £coml, krBowpept dules wherlenowt heeanst i t uti ve am no acid

is substituted by other amno acids; or (3) a |labeled 15 Neuronmedin U, a

| abel ed partial peptide described in
Another method of obtaining an amide derivative of

TGR-1 or Neuromedin U includes, for example, amidating
the O-carboxyl group of a C~terminal amino acid, then
15 extending a peptide chain at the side of 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 said 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 obtain an ester derivative of TGR-1 or

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



(1) or a | abel ed peptide described in (2). Specifically, the partial
pepti de of Neuronedin U includes the peptide having the amno acid
sequence 20 shown by SEQ ID NO 16, its am de derivatives, its ester
derivatives or a salt thereof. Anbng those, the am de derivatives of the
peptide having the amno acid sequence shown by SEQ ID NO 16 or its salt
are preferred. 25 The partial peptide of Neuronedin U can be produced by
cl eavi ng Neuronedin U desclosed in the above with a suitable peptidase or
according to the above-nentioned protein ((poly)peptide) synthesis 30

met hod. The apide. [ Lye d.th . deriyat,i f rtia
pepti de of hbg%gﬁé g% é%égé gﬁgap%%dgggggggggrgﬁ%é ggggﬁggaﬁgggyﬁgntioned
am de deri vativéopmodnceimdnonerhddesitetrhe fabovehasht tbredesésedr

derivative pr@QH%Eie@rQEBQQQe B@R%ng ro%@hih Qﬂgg§y§B§gEaﬁk5agageP%ig? of

Neuromedin U includes the sane 21 salts as the above-nentione a

TGR-1 or Neur 8REaLRE. 1ExARpl 63MBf "ERBCNedfokRdi RO pBpLrdEcRhBRELNCany 5
constitutizve gm RAea Easeeﬁ(mguugyggb@i@ea[e del et ed, wherein other am no
acids are added to the constitutive amno acids, or wherein any of the

constitutive amino acids is substituted by other am no acids include
pepti des havi ng t Taeadienaoaeidd ns @qderdeasiows lnge8E@nI BhE0 p@seht wherein 1

to 3, prefera 2 i {,d e |,k ,
preferably 1 gb¥§ﬁggéﬁom§g2?§sgé&eﬁgggég ?or§%§gggr%§§?bgF}mthgin 1to 3,
preferably 1 8FR2lanPHehagrddlare pabsiplupentiienofolNReromatan Heids. 15

10 (2) a peptide wherein the constitutive amino acid of
Neuromedin U was deleted, a peptide wherein other amino
acids is added to the constitutive amino acid, a
peptide wherein the constitutive amino acid is
substituted by other amino acids; or (3) a labeled

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 amino acid
sequence 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



Furt hernore, exanples of said peptide wherein any constitutive am no acids
- are del eted, peptides wherein other am no acids are added to the
constitutive am no acids, peptides wherein any constitutive am no acids 20
are substituted by other am no acids include peptides having the am no

aci d sequence shown by SEQ ID NO 5, NO26, NO 7, NO 8, NO9, NG 10, NGO 12,
NG 13, NO 14 or NO 15, wherein 1 to 3, preferably 1 or 2 amno acids are
del eted, wherein 1 to 3, preferably 1 or 2 amno 25 acids are added (or
inserted), or wherein 1 to 3, preferably 1 or 2 amino acids are substituted
with other addnesags dshe Tawower ménh BCdted Ns Skt b AMGR-Aac s sequence can be
30 substitut W th gubs antially the same am no acid selected from for
exanpl e, ot het AT Ao~ de¢ids of the group that the anmino acid bel ongs to.
Non- pol ar  (hydr ophob| c) am no acid includes al anine, |eucine, isoleucine,

valine, proline, phepylglagkne, tfyptopoar, 505t hOUREreBh Canpo! ar
(neutral) am no aci es 22 gl'ycine, serine, reonin, cycteine,
thyrosines aspastytwelvelanam mecids cof Ristrdnedin chaged{irtit) amno

aci d includes,aL gl NSend Y SiMfno MStddi e Klided NeOAd VEINs CHAIGRE
(acidic) amno acid includes 5 aspartic acid, glutamc acid, etc. Exanples

of the | abel " NeRrdFEdF n F WHRF¢HbARY Offaa’i}ier SFOEo P W P Rd (1)
above and theadabel 28 spepti et sesey | bete £ 2mabovecidel Litel ddwse | abel ed

th 10 t dwth flu in),
those bi of | nabERL ARt TRGSeS | el T 1 L Rrog e e i iy v B
net hod. 3$PeciNOchl ) yyh&eaimnkdia 3 Im:b@f@xjab\ht hl tdve 2 Ifnyrealiat bt ope such
as [3H , [tza-f’}é delefd; §oRlid M a koW, PRADSLT§ pS8d. o Thei sl t of

Neur onmedi n
acids are added (or inserted), or wherein 1 to 3,

preferably 1 or 2 amino acids are substituted with
other amino 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
NO: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) amino acid includes alanine, leucine,
isoleucine, valine, proline, phenylalanine, tryptophan,

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



derivatives is the same salt as those salts of TGR-1 or Neuronedin U

ment i oned above. 20 The DNA encoding TGR-1 used in the present invention
may be any DNA encoding the protein having the sane or substantially the
sanme am no acid sequence as that shown by SEQ ID NO 1 or NO 21, and the
DNA encodi ng Neuronedin U used in the pégsent invention may 25 be any DNA
encodi ng the peptide having the sanme or ubstantially the sane am no acid
sequence as that shown by SEQ ID NO 11. These DNAs may be derived from
any of genom c DNA, genorri c DNA Iibrary, CDNA derived fromthe cells and
ti ssues descri i brrary derived fromthe cells and tissues

lied .above, 3:(% rg\
described ab&ve"Haid ssfrﬁlﬁlftl BRRD Wec CYFE 18 e tHYERSESE the library
may be any of asgpetrerdiophage.utpirdsie,deteosnbdsiahde bpagkeatrded Thisa HNA may
al so be direc | J:f rever rang tas l.ynerase, chain
reaction (RT %‘%MB%Q)%&S‘,": %q‘ctl%éietso;ég:lgigﬁk\l g’tl gln prgéggr é&nFror%tfhe cells
and tissues d&¥sERtHEElabeerasd dergigie) ofamtlli‘i@ BRAdeApodiudgsTGR- 1 havi ng

the 5 amgo @@Eqr&qcéug@q@ slhawr ahY cSEQikD M@, includes the DNA having the
base sequence shown by SEQ 1D NG 2. An exanpl e of the DNA encoding TGR-1

havi ng the am no acid sequence shown by SEQ I D NO 21 includes the DNA
having the base shegugies FOWhY aBEQeDNIQrdhedAn €Xafplee l@tﬁoel@zdt he DNA

encodi ng TGR- g.th m no _aci, e nc sho
i ncl udes the éﬁ/& ﬁ?\@l p%ﬁ‘g bggécrég’ﬁaeglc{ § 5 89 S é ggﬁé?fgo Furt her,
an exanpl e of p&pIDNAecdﬁplcmsbag t(R¢ BNAvelSnehoddi ngosERidbedpdr wsthg a

ortion fyom 4th 0 termnal of the
gm no ac{(g ségu%%?) tF?ovv%%gtsg( E%E)ebeﬁlohtfltl n(f:FL{Jg fh'grely-f')Nze' onprising a
portion from fétlﬁefﬁ)scteén1245¥ﬁ€€) bpesinpsad, and those labeled with

enzyme accoridng to a known method.

Specifically, Neuromedin U labeled with the
15 radioisotope such as [°H], [**°1], [*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-



fromthe 5 -termnal of the nucleic acid sequence shown 20 by SEQ I D NG 2,

- and an exanple of a DNA conprising the DNA encoding TGR-1 conprising a
portion from4th(Met) to 415th(Thr) position fromthe N-term nal of the
am no acid sequence shown by SEQ ID NO 17 includes the DNA conprising a
portion from 10th(A) to 1245th(C) positidn 25 fromthe 5 -termnal of the
nucl ei ¢ acid sequence shown by SEQ ID NG 18. In particular, an exanple of
a DNA conprising the DNA encoding TGR-1 includes a DNA which conprises the
30 nucleic acid sequence -CTIGITTGIC-(a portion from808th to 816th

posi Li on of tAGRsemEngeettshovatdly BEQ f12dNG &) ,preddXAGTHHUR (theorti on from
888th to 896th sition of the,sequenc ho by SEQ ID NG 2),
-GTCTTCTTC—(ace]B]g?t?rb(% Hsosrr‘]l%%d%%scfo%%gt%%%%i tion of the sezquence 35
shown by SEQ I D NO 2), or -TCCATGCAC-(a portion from24 1159th to 1167th

posi tion of the Sgguelcg,sodR Dfe SHgh LELORA2Y wafich PREYERECehes a DNA
conprising the nucleic ‘acid sequence shown by SEQ ID NO 2. 5 Specifically,
the fol | oRi NGAIONEP i &C 1@ et AU CONKIOHY Y dFES ntP UWdet High4as i Hyent

condi tions Wi tkey 1 ANA 18 00Lk 105 d e iE Ot & SO Mot PSRy ) retd de. hawi ng t he
sanme or substantially the same am no. acid %1%912 nce, as _that shown by SEQ ID
NO |, NO 21 O?XN@ﬁﬁ;o%ZShWﬁoe%?%W%n% eb MREHT ot P poT Y pept i de
havi ng the ssemuetcesudistantbyaldBg0 tihe Mankl amaudes dtisedndeasng t hat

shown by SEQ I.D NO I, NO 2 : j s t i-di with
t he DNA seque%%eelfan%% |%%u%h§é %}O%‘%%i%}pgérE p%[?r;}g%g%%i de% ae\?{?éﬁ{gl%hé%sarre or
15 subst afti athy DR saeedEmd nBGRT! diaekjuenitke sHoWwe BCBEGeIENG |, NO 21

or NO 11, or {he,sequeqcs et M Nethi add) cndUshA nddhengeaenesagy of
genetic code. Hybridization can be carried out according to a
sequence shown by SEQ ID NO:18.

Further, an example of a DNA comprising the DNA

15 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:1 includes the DNA
comprising a portion from 10th(A) to 1245th(C) position
from the 5’'-terminal of the nucleic acid sequence shown

20 by SEQ ID NO: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) position

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 encoding TGR-1 includes a DNA which comprises the
30 nucleic acid sequence -CTGTTTGTC-{(a portion from 808th
to 816th position of the sequence shown by SEQ ID NO:2),
-TGGAGTGAA- (a portion from 888th to 896th position of
the sequence shown by SEQ ID NO:2), —-GTCTTCTTC-(a
portion from 940th to 948th position of the sequence
35 shown by SEQ ID NO:2), oxr ~TCCATGCAC-(a portion from



20 known net hod. The high stringent conditions used herein refer to the
conditions, for exanple, 50% fornmal dehyde, 4xSSPE (| x SSPE=l 50mM Nad ,
10mM  NaH2PO4/ H20, 1nmM EDTA, pH7.4) , 5x Denhardt's solution and 0.1% of
SDS at a tenperature of 42C. 25 The DNA encoding TGR-1 or Neuronedin U used
in the present invention can be produceg according to a genetic

engi neering net hod descri bed below. 30 F # cloning the conpl ete DNA
encoding TGR-1 or Neuronedin U of the present invention, the desired DNA
may be anplified by the known PCR met hod using synthetic DNA priners

containing a f.th ence e ing the eptide of the
present 35 in gﬁ’tgtg‘n glr#;[aﬁzl lr?élntq r?gt? Iﬁ%ﬂ %%wg‘r D5

i nserted into Idn Nap@lgopramat @nedetraredcars e @mmlh)d.nd"lytblrei aivzdteiien Wit h
a | abel ed DNA fr oS YRS I é%?A a part or whole of the base
seqguence encog'ng %%%bi%ce %hﬁﬁheg' :#ﬁ¥kﬂybr|dization can 5 be
carried out, for exanple, according to the nmethod described in Ml ecular

Cloning, 26d, J. Srooke i Al sne G SPrANOLATRON dab. Aneghn 1989. The

hybridization may also be perfornmed using comercially avallable library
in accordancethﬂ+dFﬁén§i&P@@6lhd@?tFﬁﬁé@QQ@tlﬁoﬁﬁétéppécW@Ghlﬁ@@ructlons

Conver si on of DiNze ehasel i9equeRC @ roft die INA AR ) Reptadk hee ikt thy known
met hods, such as the QD nmet hod, the Gugwnaflgplex nmet hod or the
i

Kunkel net hod SEE&'SorP 7 ngﬁgﬁpﬁﬁ8§gﬁbﬁ*ﬁéﬁﬁ SFRUCRGPe 255
NUtanTN¢supertﬁﬁmr@$©wmnmwrSH@taﬂTNDKl(bmmhznr@duNlehy (PakanNa Shuzo Co.,

Ltd.). Theo ol onadrDNACRREQdIAG g@%t%ﬁr oNewrf?%m%gplelﬁ%e%av%%gl Lnkhe
pr esent i nvention can be use
same or substantlally the same amino acid sequence as

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 sequence 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 (lx SSPE=150mM NaCl, 10mM
NaH;PO4/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




purpose, as it is or if desired, after digestion with a restriction enzyne
+or after addition of a linker thereto. The DNA may 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

t hereof. These translation initiation asd term nation codons can al so be
added by wusing an appropriate synthetic DNA adapter. 30 The expression
vector for TGR-1 or Neuronmedin U used in the present invention can be
produced, for exanple, by (a) excising the desired DNA fragnent from the
DNA encodi ng ii{dedted ﬂewmoﬁgpﬁbmfiatt@ e esentcan rb/eerﬁémwmdoy hen (b)

ligating the f rrent inta 26 D | at e expression vector
downst r eam othy[a\t‘l:"A CE e 1:}f‘rp eﬁa%%?%ggﬁ\/%c{%argr? f (e HIEH U der i ved
5 formE. colDNX dq@v;ng)&R&?a?rt pBR3&501 e U 20 he WS , sqgrweesmals derived from

Baci | | us subtéﬁ%%ﬁ(f% gr%%-pJJEJBcglqu ]pc;l;lEeSdlrpCE;QZQ%e %ﬁﬂ&%%d vecdax{ rom yeast

(e.g., pSHL9, eri op ages such” as phage, etc., aninha
viruses s@ch & c¢arried rest, vieeienanmle usi coaediny i tusthe nethed The

pr onot er Useddéébﬁi}?edpr%%ﬁﬁléw%‘ﬁ'@Ibﬁ@angEZn@HYJPr%ﬁolé%ﬂaﬁe for a
host to be used for gene kg%gsm on. Wien the host is aninal cells, Sv40

pronoter, a 1PFEtSRRABASIZFRADILAL - PrRIH | b3 ondis BRI &3t heat

shock pronot @liay 8a Xyd ape 6 O/ Frivsd mﬁmjezfonuﬁ‘ﬁamaﬂrmm\&ulﬁpe can be used.
When t he host i.s Escherichia,bac terJ e erred re tr‘$%;o(¥oter
PP P

promoter, |act Prowoy et” ?%%%%‘?%%t"@r p‘?%%cf%? bt er, etc.
When thelIGostths Bacathed acterciongpreferred are SPOL pronvoter, SP02
pronoter and penP pronoter, etc. Wen the host is yeast, preferred are
Conversion of the base sequence of the DNA can be
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 if 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 thereof 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



PHO5 pronoter, PGK pronoter, GAP pronoter and ADH1 pronoter, GAL pronoter,
etc. Wien the host is insect 25 cells, preferred are polyhedrin pronpter
and P10 pronoter, etc. In addition, the expression vector may further
optionally contain an enhancer, a splicing signal, a 30 poly A addition
signal, a selection marker, SV40 replication origin (hereinafter sonetines

abbreviated as Sv40ori), etc. Exanples the sel ection marker include
di hydrof ol ate reductase gene (hereinafter sonetines abbreviated as dhfr)
[ met hotrexate (MrX) 35 resistance] anpicillin resistant gene (hereinafter

27 sonetimes abbrevi at ed %8 AnB neon§0|n resi st ant gene her ei nafter
sonmetimes abbPBvPRPEGPELaREFXPERFELOPeIPSERRCEPWREFESERNOFaft i cul ar, when

dhfr gene is psedotas.the selection marker in CHQ(dhfr-) cell, sel ection 5
can also be carried out in thymdine free medium If necessary, a signal
sequence suitable for a host is added to the N-term nal of the pol ypeptide
or the partial p&gempdesbrdnihes velctole igicdrnge pdggmade ﬂ@rﬂﬁaﬁ can be

used are R0 éo%hgﬁa|c%§9UQEC§ CBBﬁ3§29anR3§§qU60§@2 95961§r
Escherichia bacterium host; a- anylase signal sequence, subti |S|n si gnal

sequence, etBlappids g&&ivedsfEaPt BRAFUM ASsPUPKEALSI §Ral - schUBRER,
invertase Slgﬁ@b5$e§GQBQ¢u ptesmhial aeyedsh hesh; yandt 18&.gnsupsnisignal

sequence, a-in nal uence, . antibody nol ecul e signal sequence,
etg for an aﬁ%ﬁé%? G%PpﬁﬁgﬁﬁgsPﬁE 9§c?oPh%8ﬁta?F?ng ?ﬂgmﬁkA eﬂcoding
TGR-1 20 or hﬁmne&sdsucu ek rherpwvésent wvavehhienvihus, cbastioeieds,
transfor mgnt s ean QSep QQMS aCIFﬁéHp §S+AE. g@8s38§t1M®é8918Rym99 ggpl oyed,

are Escherichia bacte acteri east, I nse
any promoter suitable for a host to be used for gene

express:.on .

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, recA promoter, AP, promoter,
20 lpp promoter, etc. When the host is Bacillus bacteria,
preferred are SPOl promoter, SP0O2 promoter and penP
promoter, etc. When the host is yeast, preferred are
PHO5 promoter, PGK promoter, GAP promoter and ADHI
promoter, GAL promoter, etc. When the host is insect
25 cells, preferred are polyvhedrin prompter and P10

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, 8V40
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



25 cells, insects and animal cells, etc. Exanples of the Escherichia

. bacteria include Escherichia coli K12 DH1 (Proc. Natl. Acad. Sci. U S A,
60, 160 (1968)), JMLO3 (Nucleic Acids Research, 9, 309 30 (1981)), JA221
(Journal of Mol ecular Biology, 120, 517 (1978)), HB101 (Journal of

Mol ecul ar Bi ol ogy, 41, 459 (1969)), C6QQ (Cenetics, 39, 440 (1954)), etc.
28 Exanples of the Bacillus bacteria include Bacillus subtilis M 114
(CGene, 24, 255 (1983)), 207-21 (Journal of Biochem stry, 95, 87 (1984)),
etc. 5 Exanpl es of yeast include Saccharonyces cerevi seae AH22, AH22R

NA87- 11A, DKEE@%@t%@@E1@bb§é§1a€3@n¥ée ﬁﬁ 'rﬁgﬂa?dﬂﬂﬂﬂéyié%a Al @n@f Bombyx

nori  (Maeda, et al., Nature, , 592 1 %@@ | es of i'nsect cells
i ncl ude, for {%%r%+?®§te¢mﬁﬁmﬁtE%%ﬂo%?%?%V%? T detel G418t cells), Md
cells derivedrésOstamde) Nt&6EI1 NEN qsaﬂ’ti@m@i: pshigemi dhfH gdndi ve Jdégel | s

derived fromegg,of Trichoplusia ni, 15 erlve from,Manestra

br assi cae, ce?? t%%rf%LﬁC€$?%ﬁT%§¥?5n%ﬂd&§é %g qlanﬁeﬁec € virus
Br\PV, BdénbyxampalsdN kel ¢tarfBad cet | 59, t@&mxdEﬁanﬁi@s ¢divre. Sf cel

whi ch 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).
Exanpl es of ani maf fcBEFSSBAEY uda fbaRey sefnencessuytalkeofesl #s, Chi nese

hanster cel | s, CHO i@egga@@fwrthée&efé@ﬂlﬁ@l a@fGH%cséi@epgmé gene

deficient Chinese 25 hanster cel hereinafter sinply referred to as
CHO(dhfr-) cefhs, pﬂﬁﬁééle%@ﬁ+§e h%ﬁ@%p T3, OhotlRe SHYR? bnRCEREPSS human
HEK293 celd s, thapaBafrlbeehisd 203 prel Assi§dRY sedhencBALGIR €edhsl Sp-2/0

cells, etc. 30 E%&QgQIChka.nggeéﬁaE gﬁerlcﬁignggg%ég?hmfﬁgst o—
amylase signal sequence, subtilisin signal seduence,
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 sequence,
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, 2 309
30 (1981)), JA221 (Journal of Molecular Biology, 120, 517
(19278)), HB101l (Journal of Molecular Biology, 41, 459

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



exanple, by the nmethod described in Proc. Natl. Acad.

Sci. US A, 69,

2110 (1972) or Cene, 17, 107 (1982). 29 Bacillus bacteria can be

transforned, for exanple, by the nethod described in

Mbl ecul ar & Gener al

Genetics, 168, 111 (1979). 5 Yeast can be transforned, for exanple, by the

nmet hod described in Proc. Natl. Acad. Sci, U S A, 75,

1929 (1978), etc.

I nsect cells or insects can be transforn%%, for 10 exanple, according to

t he net hod described in Bi o/ Technol ogy, 6, 47-55(1988)
can be transfornmed, for exanple, according to the net

, etc. Aninmal cells
hod described in

Virol ogy, 52, 456 _ 15 (1973 he nmet.hod of intraoduci ng the expr.ession
vector into the ¢BIAMHLRS Li%fest:[’ef (ﬁa"éggﬁ’pﬁ é’,aqtieﬁdfaedtnicgﬁlde( B&Griens p. L. et
al . Proc. NatlsubAddds 8di114U.(Befe, 84, 26574138G61987p)D7-cal qiuvmrphosphat e
met hod ((}ahagk %ﬁ%bhe%ggté§qeg§;|%@EA@R%})Yir%Eogy, 52, 456-467 (1973)),

el ectroporation uenann, 1,

§41-845 (1982)), etc. 25

Thus, the transformant transfornmed with the expression vector containing

the DNA e?%odi ng @u%;r%)l%rcﬁ ol\_lelﬁlre% diiglézlij_lu(@en S%Gc‘:c%%t:%in&% 'S E:lérfe%rs%%rée’ to

express TGR-1 or medi n U“use n the presen

invention in a stable

manner using &Hdal AHERRs, NA@7ahlhmlDEetrdDel dvB-tan decsel ected, into the

chronobsone of which the introduced expression vector

is incorporated. To

be nore specific, usinqg;he above sel ection nmarker as an index, a

transformant can 3P
of the sel ecti(Maedarket, ailt. ,i Napagei, bB&5t, 0500t 41088) ) .

10

& &t édseEtom EnilRdvac of Boghya MedFiby use 30

Examples of insect cells include, for the virus
AcNPV, Spodoptera frugiperda cells (Sf cells), MGl

cells derived from mid-intestine of Trichoplusia ni,

High Five™ cells derived from egg 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 cells 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, C127 cells, BALB3T3 cells, Sp-2/0 cells, etc.

30 Escherichia bacteria can be transformed, for

example, by the method described in Proc.
Sci. U.S.A., 69, 2110 (1972) or Gene, 17,

Natl. Acad.
107 (1982).



stable animal cell strain having a highly expressed TGR-1 or Neuronedin U
- used in the present invention by repeating the clonal selection. Mreover,
when using 5 dhfr gene as a selection marker, the cells are cultured in
gradual ly increased concentrations of MIX, and the resistant cell strain
is selected. In this way, it is possibhg to obtain the highly expression
animal cell strain by anplifying the DNA encoding TGR-1 or 10 Neuronedin U
as well as dhfr gene in the cell. TGR |l or Neuronmedin U used in the present
i nvention can be produced by cultivating the above- nentioned transformant

under condition ggggpi begéE§¥Pgeg§ﬁqget@§é£§¥bfm@@dlf@k1§§gﬁpfg

Neur omedi n U use hThe present invention; and produci ng and

accumul at i ng TiGRee gnepead olesii ke disicr Nal e el 3 & €fane i al HRIYHLCD0 Wien
the host is Esgherichi gosgiBacillus bacteria, the transformant can be
appropriatelycultured in a liquid medium which contains materials
required for growh of the transformant, such as carbon sources, nitrogen
sources, Bnorgani cesggt echnl }Se amlnsﬂoﬂﬂedZSchxamxepl@f kbjaetlcar bon sources
i nclude glucose,, dextrin IubI Slar ose,c&fc. es; of the
nitrogen sodfEEy cf ‘% %Cdfelkf an| Cor I\gr ganl%c rr‘%t €192l s E%C as—— ‘amoni um
salts, nitra1k93%1t397&xureﬁmeep | i quor, peptone, casein, neat extract,
soybean cake, potato 30 extract, etc. Exanples of the inorganic materi al s
are calciumchloride, sodlun1d|hydrogenphosphate magnesi um chl ori de,

etc. In addition, 19%9§t cellan?hsingrowk hcaprbaotFaps farrels E0E. may be

added tojphe é%;&li% Dred e Ay Yoo PEhOfmd fgodregh s isetbout 5 to 8. 35 31 A
preferred exaé*Po?Techﬁc?fogy medi Im [ors SP 4480 "%

Animal cells can be transformed, for example,
according to the method described in Virology, 52, 456
15 (1973) .

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,
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 obtained by use



Escherichia bacteria is M nedi um suppl enmented with glucose and Casam no
acids (Mller, Journal of Experinents in Ml ecular Cenetics, 431-433, Cold
Spring 5 Harbor Laboratory, New York, 1972). If necessary, a chemn cal
such as 3B-indolylacrylic acid can be added to the nediumto work the
pronoter efficiently. \Wen the host is Ei@herichia bacteria, the 10
transformant is usually cultivated at about 15C to 43C for about 3 to 24
hours. |If necessary, the culture nmay be aerated or agitated. \Wen the host
is Bacillus bacteria, the 15 transformant is cultivated generally at about
30Cto 40C for out 24 hours. If necessary, .the culture can be
aerated or agita 3 Sﬁﬁéﬁ%ﬁﬁg ABIEeTs ydadt, PORE HLEnSPoPREALY & 20

cul tivated, f@Wa@&&nph&malncBﬂﬂkhakdem %1 awiimigmal hﬁ@ﬂﬂynbxb8@$@ean K L. et
al ., Proc. Na&b %C%% N% romgd§n U u ééké45%%e(%%§%) t %nbgn lBPO Lum

suppl emented wt sam no aci itter Y Natl .
Acad. Sci. UrsSpaatigy, t®@3@l©B984ﬁﬁleP¢@b®raqurepVbDf WhenZESnnglun1|s

about 5 tos8. dlhrfrg%@%réala’s thedl %raafogr %Qﬁ(e'rs, tﬁg' fc ¥ated at -akeyt..40C to

35C for about 24 to hour s. necessary, the culture can bée aerated or
agitated. 30 %ﬁeﬁr@ﬁéaﬁéyt1P§rﬁﬁ§§étC@@PP§t6ﬁtPﬁ§écP§ MKe anfafsfor mant is

cul tivated i nrefsaktananele. @t&@@nslsl BeeeltiMadi um (heseway, G G,

Nat ure, 195, 788 %ﬁQG%)) é% %ﬁ S 5Eropr|ate addi tive iuch as 10%

i nacti vat ed b&PEREPLEr b P TAdHe dnephdPBl XbPYFPLERSHP 38 A8 InEqlim i s about
6.2 to 6.4. Nertmalihy byt hep32 fiydagstaemank keacedlinhpgvataedlabrabout 27C for

o o fo OniexBnldn b JBeGRISRK: ohlie GUhLULS GRY BEagerated of

TGR-1 or Neuromedin U used in the present
invention can be produced by cultivating the above-
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.

35




5 When the host is aninmal cells, the transformant is cultivated in, for

- exanpl e, MEM nedi um (Sci ence, 122, 501 (1952)), DMEM nedi um (Virol ogy, 8,
396 (1959)), RPM 1640 nedi um (The Journal of the American Medi cal

Associ ation, 199, 519 (1967)), 199 nedium (Proceeding 10 of the Society for
the Biological Medicine, 73, 1 (1950)) 31which contain about 5% to about
20% fetal bovine serum Preferably, pH of the nediumis about 6 to 8. The
transformant is usually cultivated at about 30C to 40C for about 15 to 60
hours and, if necessary, 15 the culture can be aerated or agitated. Wien

usi ng CHO(dhfr-) cgl bse ABE,8Bf &x gfea@fathé%@giu@nf@@rg@mm @i di ne-free
DVEM nmedi um cont ai njng. di al yzed Tetal bovine serurﬁlI eg_gre erred. 20 TGR-1

or Neur onedi rE3FRRECTIR thRCRERntS Mhveedigh TP and

wrifi ed fror@lﬁt@os@@ﬁ@r@a@&ﬁma beech @b owe hye t hesduatr aowi oy procedures. 25
en TGR-1 or ur one t he, present ve tracted from

the cul tured }’E’f%%lf%‘?%%tjsn ﬁ&%‘é’“ﬁasr %é) eetrl%ﬁﬂt ‘\;}]atﬁjn r.t‘tchle ﬁ(ansq‘ r mant s

or cells 5areizxibdeclasbbytarwel Newk ibvrk jret Kok, . sltf'spﬂmmbary,aaapproprl ate

buffer, and t di syu bl it

ul trasoni cat |%§1&n éiﬂr e%ﬁ‘?r@n%y ﬂ?h I{q%@é’oz créjg\r,lgd]/%!ra#]r eeze- thaw cyctl I ng.

Then by centthé ugediwn, téiverkttion, pmfﬂ,otelt hef Ekeigrntebdt ract of TGR-1 or

Neuromedin U used in the present invention can be obtained. The buffer for

the extraction contain 35 a protein denaturizing, agent, such as urea or

guani di ne 33 hydr%’&ﬁPthﬂem%F éss%??lé‘éfhﬁ?lasl%ﬁt% igrithh X-100TM etc.

When TGR1D ortNenwd beelamt U s1sesia 11§ heu pt esetdd Sat ndsnit arb91G tsecreted to

the culture nfglgn%ogfégguéhf to 24 hours. If necessary, the culture

may be aerated or agiltated.

When the host is 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.S.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., 81, 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



cultivation, the transformants or cells can be separated to collect the
supernatant by a well-known nethod. 10 TGR-1 or Neuronedin U present in

t he supernatant or the extract thus obtained can be purified by an
appropriate conbi nati on of well-known nethods for separation and
purification. Such publicly known neth09§ for separation and purification
include a 15 nethod utilizing difference”fn solubility such as salting
out, solvent precipitation, etc.; a nethod wutilizing difference mainly in
nol ecul ar wei ght such as dialysis, ultrafiltration, gel filtration, SDS-

pol yacryl am de gel el ectrophoresis, etc.; a nethod 20 utilizing difference
in electric cﬁé%d?%ifé‘ﬁ”a& i%rF U i Rgk adhrdirittography 0 fe POy 3ndtthod

utilizing dif¥ elsnceand) seciddessafriyi, nithe Sk was afah M Werated or
chronatograph%,ita.}ja met hod utilizing difference in hydrophobicity such
as reverse pha§% |§%‘perfornance 25 liquid chromatography, etc.; a nethod
utilizing difference in isoelectric point such as isoelectrofocusing,

chromat of ogusi ng: @fich L de Mhemh skt bon Jeumdlidhdddisehd nd he
present 30 invention iS obtained in a free form It cans%e converted into
a salt form byfWMeIVAGFSwE Tretiiedd £ %6 P Leo dMEM. Eddme t(8eiesice .0d22he ot her

hand, vvngn_ TGRoL qugﬂeq][,ormmmniédislrr:ptxmirlr&q@fgiyr) @BS@% f(Q|r9|r519&i)t, can bﬁ g
converted I nt e e 1T0r.m or not.her s t orm wel | - known net hods
or nodificati éﬂiﬂé#é;ﬁ?ei§¥mTé§%f geu oﬁgdﬁﬁeUAé§€dCFH treisPdsent
i nvention prodscedilatian,ed®shi sast (@aws7he t neat eddiubef(@recerdahiger the
purificatygn, i a roprd ate,5 pratein difvi.ng_enz o that TGR-1
or hburon%@in @|%@§h%§%8%5 ré%%i%@§|§lﬁ&8ﬁffgg ykéﬁgqﬁgprﬁggdiof a

(1950)), which contain about 5% to about 20% fetal

bovine serum. Preferably, pH of the medium is about 6

to 8. The transformant is usually cultivated at about

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



partial (poly)peptide. Exanples of the protein- nodifying enzyne include

- trypsin, chynotrypsin, arginyl endopeptidase, protein kinase, glycosidase
or the like. 10 It is possible to use the well-known Edman met hod usi ng
Edman reagent (phenyl iso-thiocyanate) to delete the N- term nal am no
acid. The presence of the thus produced3z3GR-1 or 15 Neuronedin U used in
the present invention can be determ ned by an enzyne i mmunoassay using an
anti body specific thereto, or the like. The screening nmethod for a
conmpound or its salt 20 that alters the binding property between

Neur onedi n U JER Iri&bar @t £rdzeeh byawsi ngadNeW HMedi o) sandh MR- 1, and
the screening kit for a conpound or its salt that alters the blndlng

property betW%@ﬁ Neuromedin U and TGR-1, characterized by conprising
Neuronedin U and 25 TGR-1, are descrlbed in detail below Using the binding

assay syst I d/ t f . Ne d Uwth TGR1
tre yco%ﬁtsgligégﬁgﬁBgﬁgﬁp%to? é§%¥§%gg%ﬂg§§sfgggggh%r§ﬁe% npound thg:
alters thé bi mtﬁmpmtgedméﬂmﬂantohﬂwommhtw@m@ﬁﬁ? dffex gthe

pept i des, proé&‘i@fvai?a%h PeRL 0ea cOPPANIMS. SY ORI Cosonpounds,

fer ment ati on pr oduc an be screened. 35 These
compounds | nc$eRRratRd ¢ Hee TR e suppmatyinhaky my WL 1k at ed

cel |l -stinul atjogho@ctivities(e.g., activities of enhancing arachi donic acid
rel ease, acetylcholine release, intracellular Ca 2+ 5 release,

intracel lular cAVP production, intracellular cGW production, inositol
phosphatQOproductT@R—lceklNeﬁeabéamﬁ popeasent thabvpe, sppespadaytati on of

i ntracel | ul ar eins, c- fo actlv tlon and pH chan and the conmpound
(TaR S ant aget SeS MR hoPadt  oB e 0a 06 PEL ShOF ea A

appropriate comblnatlon of well-known methods for
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 liquid chromatography, etc.; a method utilizing
difference in isoelectric point such as

isoelectrofocusing, 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.



10 cell-stinulating activities. The wording "alter the binding property
between Neuronedin U and TGR-1" neans either of properties of inhibiting
or enhanci ng the binding between Neuronedin 15 U and TGR-1 (prolonging the
binding tinme). Thus, the present invention provides: a nmethod for screening
a conpound or a salt thereof that alterz t he binding property of
Neuronmedin Uwith 20 TGR- 1, characteriz é by conparing (i) a case where
Neuronmedin U is brought in contact with the above- nentioned TGR-1 and (ii)
a case where Neuronmedin U and a test conmpound are brought in contact with
the TGR-1. 25 In the screening nethod of the present invention, for
exanpl e,. a binding anount of the ligand with the TGR 1 and a | evel of
cell-stinmulating amiB-vi tqa( eNehromeatitn W hisesd difn egtanoiergeray achi donic acid

rel ease, acetyl X%%l prodﬁ)ct %%%d i rarr%: | Wt %Pcan %ﬁ%?eat%%

intracel lul ar ¢ 1 on, r acel ar c ion, i'nosi t ol
phosphat e pr odedoiren, Orc@lﬂterrréirh@r Mlpfow@rtthoall (Wha'—rhlg@n pirpsopariyltat i on of

intracel | U ar gREARINSrodd-h %ga(étn'z‘{;?rFé 30 and PcR1ANgE) Ne%rr%m%%%u'bed and
conpared (i) where Neuronedin 'U.is brought in contact wt

above- ment i on&E@NTER PPRFPPFE Gy Wﬁ"é’rlélﬁé]uroén@(ﬁ ﬁielBr&NGdaOtfe§t corrpound
are brought parttqratlaqtpo\myt)tpetﬁtqdwﬂka@w licalhley priofe igcr eeni ng met hod

f th t d f d
saltther of PRIEYA oS BAE BTG PESBRLry BEIMEG YR, ofedATY and
TGR-1, which @mnlppe@&sdmasurplmg;eamd kmamear igly ciolse daised iorg thléDllIilk& of a
| abel ed Neyir ogdi yoﬂs%l%a 08 Qloe! 1204 -HRBOBAGNEHEUBY Bsing

derlvatlves(herel nafter Si rred to as
Edman reagent (p enyl iso-thiocyanate) to delete the N-

terminal amino acid.

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.



Neuronmedin U') with the above-nentioned TGR-1, where a |abel ed Neuronedin
- Uis brought in contact wwth the TGR 1 and where a | abel ed Neuronedin U
and a test 15 conpound are brought in contact with the TGR-1; (2) A nethod
for screening a conmpound or a salt thereof that alters the binding
property between Neuronedin U and TGR- 35 which conprises neasuring and 20
conparing the binding anounts of a | abel ed Neuronmedin U wth a cell
containing TGR-1 or a nenbrane fraction of the cell, where a | abel ed
Neuronmedin Uis brought in contact with the cell or nenbrane fraction
thereof and wherenhastabehgduhlesr onethde Ureddcampesid conprund are 25

brought in contact with the c ontaining TGQR-1 or menbrane fraction
t hereof ; (3) ig%ﬁ%\{d ?%Yl%%r"g%%]ﬁgn% %%%%u%ﬁ?sﬁl%%]r?t”ﬁereof t hat
alters the biadthgipiopesiy. pedaerni 8D Newf osredhme Lh@raradidonivhi ch
conprises neasurin nd._co i e bi ndi no, | al

Neur onedin U gév:i}? h)'g -T?’ v%?%yggﬁl%gﬁ%dp @u%o%bdlﬁgé%(?ésl‘@flo%gﬁ%aai n
contact widt h TGRedsexpirssade bhutat | cAPipreduetien culntraee  haksf or mant

cont ai ni ng DNAyRGRC G T, 1 2ds 1 351 WS Spieed ael ool deusomedin U and a

test conpound are 37 brought in contact wth TGR-1 expressed on cell
nmenbrane of A"RTPYIRRPPFENEEdF nEPAREAINtRECTRRP IR LR R ng TGR-1; 5 (4) A

met hod fOL SCiﬁ@ﬂ&é@lﬁlD@gD@ﬂ@derﬁsa Safds m%&?@{]@ﬁiérhaén@.mferéhéﬂ'@)bj ndi ng
property between , Neuronedin U | TGR-1 icC onprises nmeasuring and
conparing TGRS nEdf at FWP 1. éf&gu]r a??%%go?cﬁ)vicl?almgjsr(%.r@? ,Sa%(?rl* vities of
enhanci ng Oar acél tosit tmiDaatng aetiaseieacet yl choline rel ease, intracellular
Ca 2+ release, intracellular cAWP production, intracellular cQGwW

production, inositol phosphate production, change
The wording “alter the binding property between

Neuromedin U and TGR-1” means either of properties of
inhibiting or enhancing the binding between Neuromedin

15 U and TGR-1 (prolonging 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.qg.,
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 is

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



in cell nmenbrane potential, phosphorylation of intracellular proteins,
c-fos activation and pH change), 15 where a conpound which activates TGR-1
(e.g. Neuronmedin U) is brought in contact with a cell containing TGR1
and where a conpound which activates TGR-1 and a test conpound are brought
in contact wwth the cell; and 20 (5) A ng hod for screening a conpound that
or a salt thereof alters the binding property between Neuronedin U and
TGR-1, which conprises neasuring and conparing TGR- 1-nedi at ed
cell-stinmulating activities (e.g., activities of enhancing arachi donic
acid rel ease, 25 acetyl choline rel ease, jntracellular 2+ rel ease

intracel l ul ar é&l\)/P ddu q‘b‘?ﬁquﬁtnr glceﬂnl%laarteéévlgo E%Cﬁr(?n, oRgLit ol
phosphat e pr oductdoortacelwithrerde ar@R-{iat enti al change, phosphoryl ati on of
intracellular proteins, c-fos activation and pH change), 30 where a
conpound whi ch activates TGR-1 (e.g. Neuronmedin U is brought in contact
with TGR 1 expressEPoif et 11y methty saver afnimas iertuvast aff diisf eresemt

cont ai ni ngs DNA &334 g sGR-1 and where a conpound which activates TGR-1
and a test conpound are brought in contact with 38 TGR-1 expressed on the
cel | nenbrane of cUit Jt REERIBAFOrIRIRCTCEHE & HAMPINE Sic Gdisid TTGR- 1.
Neuronedi n U useddot thetPaseils ithéeMindA nigs prdpeewy bethava a |igand

activity to an _orphan .recepto M. 3(Tan, .C.P. et, al., Genonics 52,
993 220) 1998 CHACTRRH2S1 P rTaRor &1 Lh CompEdsR Bepguerdert
conpound whi cltcalfagrisigt heh ebilididigigp ampantty et we drbellledr deadomediand FM 3
(FM 3 ant agoni_st,. EM ni_st). 1 I K i lace of TGR-1 in the
above meh?gds a%l )(_)-ne( g)?f aci%cg?)'l negﬁlf, scﬁ%glgg%ﬁrﬁén%g%%acti vity of TGR1
ant agoni st or ARERVE tdy@s (renshiinelf e simpilvedelfpriried to as “labeled
Neuromedin U”) with the above-mentioned TGR-1, where a
labeled Neuromedin U is brought in contact with the
TGR-1 and where a labeled Neuromedin U and a test

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

(2) A method for screening a compound or a salt
thereof 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 screening nethod of the present invention, with an activity of FM 3

. antagoni st or FM 3 agoni st which is obtained by the screening nethod of
the present invention using FM3 in place of TGR-1, an antagonist or

agoni st which acts on FM 3 preferentially over TGR-1 20 or which acts on
TGR-1 preferentially over FM 3, can be 3@btai ned. The term "an ant agoni st
which acts on FM3 preferentially over TGR- 1" refers to a conpound or a 25
salt thereof in which FM 3-nediated cell-stimulating activities (e.qg.
activities of enhancing arachidonic acid rel ease, acetylcholine rel ease,
intracel | ul arbfsugt ieleasesct mrmemRHJaremi\@sqwcbdlmtct@m intracel | ul ar

cGWP production ?/I‘%?ﬂ)tpl p(pu ‘?raceI*To rgéjf&nq C@Mt;’% gq%ﬁ@e potenti al

change, phosﬁﬁ h o elns I'vation, and
pH change) aeleccailrh@dEGRZIU nmes, prefer ably at Ieast 10 times weaker than
TGR- 1-nedi ated activities (receptor (TGR-1, FM3)). 35 39 The term "an
agoni st mhlch acts on FM3 preferentially over TGR-1" refers to a conpound
or a salt thereoﬁ4?nAMM?Eh°¢N¢%¥n%ﬂF%?%Hn%e?IC%TPﬂﬁP%t?ﬁga SRtfvities

(e.g. activitigsr&bs et ca Nge B¢ aché doiEidy ast shé et paserwaeet yl chol i ne
rel ease, intracellul ar ﬁﬁ 2+ 8+e€ tracel | ul ar cANP:prodqgg
intracel | ul ar e&%ﬁﬁﬁi}% ?1dn S{Y%+n$h%§w%5}%e roHtti on? ¢ I
menbr ane pot etibmpd r i@ NMTER - bhmsqhtmteydatebh—sﬁtlmtmla’anajl ul ar prot e| ns, c-fos
activation, 1l n QEFE % s, L el ﬁ$§? at least 10
T
tinmes stronger9¥£a ﬁ%ﬁ?% %edagﬁl activities %rece tor @§ ﬁ FM3)) .
The termllan antdgomleisehi epetirichohingrrdlease, intracellular Ca
release, intracellular cAMP production, intracellular
cGMP production, inositol phosphate production, change
in cell membrane potential, phosphorylation of
intracellular proteins, c—-fos activation and pH change),
15 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
Neuromedin U and TGR-1, which comprises measuring and
comparing TGR-1-mediated cell-stimulating activities
(e.g., activities of enhancing arachidonic acid release,

25 acetylcholine release, intracellular ca?! 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




15 preferentially over FM3" refers to a conpound or a salt thereof in
which TGR-1-nediated cell-stinmulating activities (e.g. activities of
enhanci ng arachidonic acid release, acetylcholine release, intracellular
Ca 2+ release, intracellular cAWP production, intracellular 20 cGw
production, inositol phosphate productiog cell nmenbrane potential change,
phosphoryl ation of intracellular protei g c-fos activation, and pH
change) are at least 2 tines, preferably at |least 10 tines weaker than

FM 3-nedi ated activities (receptor 25 (TGR-1, FM3)). The term "an agoni st

whi ch acts on gﬁ? refere tiall oV " refer a compound or a
salt thereof i1owhic plra:?slcfmd'x 1_ted ct H"%‘?n?%?ﬁ.ﬁ ?@%@%ﬁptles (e.qg.
activities ofﬁmﬂnﬁﬁnnnynﬂ%ﬂﬂntﬂwnxngzﬂNRjanﬂqﬂﬁng T&retlyl chol i ne rel ease,
intracellular Ca 2+ release, intracellular cAMP production, intracellular

cGWP production, inositol phosphate production, cell menmbrane potenti al
change, phosphoryIN@YEHneALBY | ¥redcel | tharPERer™E nENVentian aks i vat i on, and

pH 40 change) i@mattd easie 2 tiiRnhd rarcea‘leh yt@tarl %ﬁ%hép rdddB% St ronger
t han FM 3- nedlated act|V|t|es (receptor 5 The concrete

description of "tre & ednifing Stettods G ed\“o“tli?é &rzese?r?@ 22?\?ent]19c?r§ )i @0
foll ows. For tdme'o‘E@RQ) uUsetelrafbhe,screesni pgse&bm@dt@f sbbeenpéesent

i nvention, any, bs C used,so,l.o as 10 it contagins the
above- ment | oneé’ @i}tﬂ%n & cem%err?egr-ﬁ]rear? A4 FHPHT M HGRTEf human,
war m bl ooded NawinegiedianphiamcadMor3 f(Fd¥h 3 singreefoarirsgd. FBeGaws®mdrsgans, in

parti cul afohunRn [y GRS, 137 1Y JH fridreyl i Qheotatbw*é rdetheo%spdmerab' eto
use TGR-1 pro%u%e by a 15 reconbinant in a |large scale. To produce TGR1

t he

Accordingly, by comparing an activity of TGR-1

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
acid release, acetylcholine release, intracellular ca’t
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-1l-mediated activities (receptor
(TGR-1, FM-3)).

35



above-nenti oned nethods may be applied. In the screening nethods, the cel
.containing TGR- 1 or the cell nmenbrane fraction can be prepared 20
according to the preparation nmethod descri bed below. \Wen the cells
containing TGR-1 are used, the <cells may be fixed using glutaral dehyde,
formalin, etc. The fixation can be mad&%y a well-known nethod. 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 nenbrane
fraction refers toha teaeti'an agGnabundanthi actel bnnEvbdane, obtained by

cell disruption ub [Fel2) Y Jet The
cel | dlsruptl%reggg%é%ﬁgfﬂglude 6ﬁ¢$ gqﬁ%%ﬁQrQ g-gw%é@?%&ﬁﬁper-é?vehjen1
honogeni zer, gid 3t uph ¢ oee £1si mgvlal c VAR NN e @hateed ore Pot st vronl {prialuced by
Kinemati ca 35a<l:ﬂi:v£tlgé SY&Ipy | OQc@i/vHié@S@f"&%é@@ln@r@rﬂﬁf&wi@n by 41

cell spraying throu thin nozzles under an increased pressure using a
French préss %@1@h%el¢%%ﬁ GFety hebdt Bre FehRifonatPorPFel kak3 T & out

mai nly by fra&iéa@@@tImtt@(t@m@l@ﬂnémm@@édﬁ@u@m siehr &se BLged 1 i f ugal
fractionation or densi t r adi ent %Qtrlfu at exanple fter the

di srupt ed cel FSMBOPEIRFRRETRN ceht P tigedlaes ?v%f%é o 3,000
rpm for a sheehbpené opdterntbhl yolaboge, lpmdsﬂmbryﬂamﬁ@m)qfthe resulting

supernatant is gggériiﬁghfdgé ﬁ %Qsplghgg sg@@g&% fggoqﬂ&ggggo 30, 000 rpm

normal 'y for DR he precip eth tained is used
as the mdfbr apkahgart iage athd aasthrZaridfasactir@farably @t ikeasdpridssed

TGR-1, and nepbpapes PIRQLEN Ban SHER-1 AR &L tedesbves: PIOsSPRdéddh €sr and

menbrane proteins. 15
(TGR-1, FM-3)).

The 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 cGMP production, inositol 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?t
release, intracellular cAMP production, intracellular
cGMP production, inositol phosphate production, cell
membrane potential change, phosphorylation of

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




The amount of TGR-1 in the cell containing TGR-1 and in the nenbrane
fraction is preferably 103 to 108 nvolecules per cell, nore preferably 105
to 10" nol ecul es per cell. As the anpbunt of expressed TGR-1 20 increases,
the ligand binding activity per unit of nenbrane fraction (specific
activity) increases so that not only th hi ghly sensitive screening system
can be constructed but also |arge quant|9|es of sanples can be assayed
with the sane lot. 25 To performthe nethods (1) through (3) described
above for screening a conpound that alters the binding property between
Neur onedin U and TGR-1, an t TGR-1 fract abel ed Iigand or
a conpound having' % 30%FFg degé v tngSS pRﬁE?Sﬁégyn % iﬁasg gg

thereof) are tiged, STERND e etdtarorFM—e%—meeﬁeart@bil yce ifvrigdteison refceptomat ural | y
occurring r ecemiQy prqﬁpgﬂ or a reconbinant receptor protein having an
activity eqU|vaIent to that of the natural protein. Herein, the equival ent
activity 35 is intended to nean a ligand binding activity. For the 42

| abel ed | igand andntétec&mmmj&aé@ﬁ&l%d Im%e %féﬂe\@rt%g( SrelnJidgur onedi n
U and a derlvatlve t hereof), . for exanp %and abeled wth [3H ,

[1251] , [14CPE [thsspresegt (%\teaﬁaoad llﬁeti’rsorf‘@& f¥S-as a Neuronedin U 5
derivative) are used. More specifically, to performthe screenlng for a

conmpound that alt e i.n roperty between . Neur nd TGR-1,
first, a receptor %|ror ept}r a?f:dgg 118.1%0 L %}e(fcﬁfeétf’g‘& QC;Pé’dcé’lfl P&ont ai ni ng
TGR-1 or the presiendndnveadtioon BMQre@bsmmnaebmb&ebeappedpspaﬂengoas t he
screeni ng et 1od otk il el GRBRS SR Red 9RG_13S rhfe dags not | nhibit

t he |igand-receptor such fers i ncluding a phosphate buffer or
a Tris-HC membrane frac ion from organs of human, warm-blooded

animal, amphibian or fish is preferred. Because organs,
in particular human organs, are very difficult to
obtain, it is preferable to use TGR-1 produced 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



15 buffer having pH of 4 to 10 (preferably pH of 6 to 8). For the purpose

. of mnimzing non-specific binding, a surfactant such as CHAPS, Tween-8O0TM
(Kao-Atlas Inc.), digitonin or deoxycholate, nmay optionally be added to
the buffer. Further for the purpose of suppressing the 20 degradation of
TGR-1 and Neuronedin U by proteases, a 4protease inhibitor such as PNMSF,

| eupeptin, E-64 (Peptide Institute, Inc.) and pepstatin nay al so be

added. A given anpunt (5,000 to 500,000 cpm of |abeled Neuronedin U (a
Neuronmedin U derivative) is added to 25 0.01 m to 10 ml of the receptor

solution. Al SQelﬂ-Osﬁra)%ﬂl&OE};ré%Ithﬁﬂ? 16511 £ONMPaE B &1 raglelegkd@ the

m xture. To determ ne the anpunt™ of non-specific j.nding (NSB), a reaction
t ube cont ai ni REEEFVEXCESERYeA BRERMR Q)’Feﬁl%eﬂé% n‘rgs Uis also
pr epar ed. Them&Qbf@:@@tfﬂbtﬁoﬁ@timedl@utaﬁlaﬁ)pdswimmhelw By to 50C,

preferably 4 to 37C for. 20 mnutesto fe y. 30 mnutes to 3
hours. After B%Fje?ril%{]l%? U hed ratth on Plﬁéefrfe%cﬁéon&%&ﬁ(t u‘%e is filtrated
t hrough ¢ asseftbefudal t Eraphpenatisow. omrdemebtiedyvadienih 35 appropriate

| f th
filter Sapter CcOilt Elugd Dot eohghaL ATl pBELL Viky @l Hiigrdd ase1 11 Der

nmeasured with fquid scintillation counter or
count er. \Wereotefbewri hy et ebliingedht himekohysreedt (200 i FRPtHR anmount of

non-speci fic biggh ngprﬁi\l%ﬁafwmﬁ h@eﬁ%@tn@aﬁ@wydawuﬁhﬁ ebsemce of any
conpetitive subst ance ( kB% as 100% the test conmpoun kes t he

speci fic bi ndPREUERDUNt B2 NSBj UL Fro %&%W%t%%ﬁ ‘F%%J%rlg‘é‘?le *Sefected
as the qu(poundghéﬁpﬁﬂsé@doilaloemﬁgnth@ Mn«ﬂa)@lgrmppemtryabbyvmln JGR-1 10

and Neuronedi n, U. . For magsurlpg ?ﬁ: h{fpgéglg P§£¥‘e€ﬁh§_%€afr@d Neur onedi n

U, Bl Acore (Arrés’ﬁté?ﬁ:’ pﬁar maci a
used as the membrane fraction. The membrane fraction is

rich in expressed 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 107
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



be used. In this nmethod, Neuronedin Uis fixed to a 15 sensor chip
according to am no coupling nethod 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 <cells having TGR 1 or
a transformant having the DNA 20 encodi ng TGR-1, or a menbrane fraction
having TGR-1, or a buffer solution cont f ni ng a purified TGR-1 or a
menbrane fraction having TGR-1 and a test conpound is flowed on the top of
t he sensor chip at 2-20 gl/mn. By investigating whether the co-existing

t est corrpound 2 an, al.ter the rface plasnp,resonance ,change which is
i nduced by bi n(?% o -lfatnéj[ ﬁé’lﬁo diTHOSR % HE V& 6r GRS t he compound
that alters tf@@tblvndiyng(eprg)peletu;ronteeiti\me@n afiGRal dand visguiveredieredfdan be

screened. Thig lcean als %fal?x?i (i%]bre'l%ql ?:‘itth 3{1 XI ngzs'll'f?t iu%ﬁf,t he 30

sensor chip an f|OWI t'hé butfer solution(such as osp fer or
Tris buffer) dorshi rﬁftfg Némrb#ﬁ@l&ﬂ Newrpnedinedt apmpdigwraredine Gop of the

sensor chip. gEhesRiesl) GEPQUREds are as described above. 44 To perform
t he above screeni ng net hods (4) and (5) for the conpound that alters the
bi ndi ng property between Neuronedin U and TGR-1, TGR-1-nedi ated cell -

sti mrjml Stl ng acti Vqullre( %pgac.lﬂciidl\d.lytl i) qa‘erﬁroqrﬁptﬂﬂw s!tHre'%rilfmjl tflotrlCa%gz

cid relea ac rel ease, intra ul ar +
?re?galse?n: ﬁt ?a@re‘\pl g SCEIIQI@P a1 % %thl oﬁ’lndr]rlnfgagélopﬁlr&?' g@l@l‘-‘feﬁf“oductl on,
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cul tured on athel slereehling ae@holor ARG SE¢fLERI O8n kBeused so long

as it does not inhibit the ligand-receptor binding,
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 purpose 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 also be
added. A given amount (5,000 to 500,000 cpm) of labeled
Neuromedin U (a Neuromedin U derivative) is added to

25 0.01 ml to 10 ml of the receptor solution. Also, 107*
to 107! 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



medi um i s replaced with fresh nmediumor with an 15 appropriate
- non-cytotoxic buffer, followed by incubation for a given period of tinme in
the presence of a test conpound. Subsequently, the resulting product is

quantified by appropriate procedures in the cell extract or the
supernatant. When it is difficult to 204detect the production of the index
substance (e.g., arachidonic acid) for the cell-stinulating activity, due

to a degrading enzyne present in the cells, an inhibitor against such a
degradi ng enzyne may be added before the assay. For detecting an

inhibitory actdyiddetApiSHCdh ashd herdddhi bidd o of t AR e oductirdh the

basic production in the cells, can be jncreased by forskolin or the like
and then the W?ﬁﬁ‘b’f?%r‘ill%l?f%c]tl%‘hlq HeE 1R kP BB dtuchi on can be
det ect ed. 30 Jdhenser eaﬂhéhge de@éﬁ@:bm@ftl'télecc&ﬁiﬁ -sihtadnhed iy activity

t th | ] i
o1 “he r bfrishtTecrie BRI R dnedee FG AL SR 4R and The
li ke are S5desfrabl€he Theunt avist i med I:relttkse of-akpmhcee off extpy essing 35 TGR-1
can _be eit her (r%negé %@X&Ek??éé ecggole}l sy or10%045&thr AN ANt egﬁy on

strain. The sa ani ma escri Bed above are For the
t est conmpoundvhieh r@a@ml@ie pERR ¢ HELC Biptne|drounp B PR ) def @onpounds,

synthetic conpoindse sdgraeniadd orbﬁqyélcgéle@@éch @%tﬁl@@téom;%@fm extracts,
and ani nmal tissue extracts are used escri be the above-nenti oned

i gand/ r ecept APERLE 35! Hor B S ples fl?Jc%\ I8 RTRPSLHY Wbeea%s%@R SYyst ens
and t he hioke a® Neetbm¢din When a receptor-expressing cell is stinulated
by a receptor agonist, an intracellular G protein 15 becones active and, as

aresult, GIP bonds with it.
For measuring the binding between TGR-1 and

Neuromedin U, BIAcore (Amasham pharmacia Biotech) may
be 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 ul/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.



The sanme phenonena can be observed wth a cell nenbrane of receptor
expression cell. Generally, GIP is converted to GDP by hydrolysis. Wen
GIP yS is added to the reaction solution, GIP yS bonds with G protein 20
as GIP does, and it does not suffer fromhydrolysis wth keeping the
binding to the cell nenbrane containing,the Gprotein. Using the | abeled
GIP ys, it is possible to neasure the re ept or expression cel

stinmulating activity of the receptor agoni st by 25 nmeasuring the
radioactivity remaining in the cell nmenbrane. Applying this reaction, a
stimulatin activjty of_ Neurgnedin Uwth respect to TGR-1- expressing
cells can ge rreaSLﬁoeé/?eEﬁﬁré“ rfﬁ?%d%?%’oee§9ﬁﬁe fHhasds s(%)orﬁ“aFFnﬁsﬁg TGR- |
as descri bed doovehed)conduri) .tHEY $éjwrfwd:(r1§ b&g)cﬁ&ﬁga)pr_@:ie&g;yt he cel ![
menbrane contai.nj -1 _as,.descr.i J - , and i.s _an ssay to
neasure a cel };D%éctv‘!le% gﬁ%rﬁﬁ)m%c J’lnvisutcfnaclig%d&{é%r ?Tﬁsg(d 1i‘r‘f‘e(i?f)a-t(e§§l.ce|1§t_t hi s
assay, a substsdrgalattinch sstdws tan (@ctd .vi tartio igriesoted prenitrigiongrof  GTPy
35 S to TGR 146@NtAINING G8ldh iMRHIANRES il 3ChiQR d S a%%t Aganigt . By adding
Neuronedin U or Neuronedin U and a tesf conpound an bserving the change
in GTPy S bi AGLFG S&cceindraciedn V@ Gl y X9l e sIoR- In ek ed hitay iR _
menbr ane fraCbir@)Ial#aﬁ:i@Qllrmdthd:a\getlE_udggﬂ RGM @r@t@lﬁﬁicgii?)w,atiinﬁgiQfolNg_Ur OBEdI 3
U, the conpound that . alters the bindi.ng property between romedin U an
TGR-1 cannge & Pgéﬁﬁ&? fﬁ€d85ﬁ68ﬁndqﬁﬁﬁcH%Wﬁ PO&t B9 T ere 2dc CNGREE 1t hat

i nhibits the @GhRsp8dryiditignaodeliartaticel laduiryptry tied na , TERFbscont ai ni ng

Cobi bocrFiny SRt VATRGn B MGG, 63, B BEMSALEA B a0t Ol
and Neur onedi #ngwnomethieelsoprife coaed clad lageniesdtlabde beasvrdagedilyy .addi ng
a Specifically, the cells containing TGR-1 are first
cultured on a multi-well plate. For the screening, the
medium is replaced with fresh medium or with an
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 supernatant. When it is difficult to
20 detect the production of the index substance (e.g.,
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



test conpound al one and observing the GIP yS binding 15 accel eration
.activity to a TGR-1-containing cell nenbrane fraction as well. Concretely,
an exanpl e of the screening nethods is described as follows. A cell
menbrane fraction 20 containing TGR-1 prepared by the nmethod descri bed
above is diluted with a nenbrane dil utihygn buffer solution (e.g. 50mMM
Tris, 5mM MyCl2, 150nM NaCl, 1 GDP, 0.1% BSA pH7.4). The dilution scale
may vary according to the amount of receptor expression. 0.2 m of the 25
solution is transferred to Fal conb 2053. Neuronedin U or Neuromedin U and

a test conpoupg s fedded, thes 85,0, s Alth t heRel 3aRkGREnMS bs addmdito meke

the final concentration of 200pM After the m xture is kept at 25C for an
hour, an ice-&dtHs REFEFLRYT ARVOYE foFe 35 Skshi ng (50mM Tris, 5nmM Mydl 2,
NaCl, 0.1% BSA, 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 aFOBSEl‘FoFe%% ?r?rﬂP?ug?he PRAT oA TS t@/e%?l%%%S] GTP yS bound
wi th the senbpsaceeBbs f raoi+tpeptiedd compdiends ) tsyntige plaperompouredsured on a
47 liquid sciptjl ' 0 The [ jvity d EaxEXPEId ment with
a single adm ﬁ%gxp%ﬁ%%ﬁo%f %é%?rsedi%é%p (?}ggsée%/&%’s ﬂllonad'g}q] The radél ‘oactivity
in the experiaehtamindbutissied nex Neagohealid Used. 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 conmpound which kes GIP yS bindi ng
accel eration act¥9i €§SCFoPeekAfprROBY BFBELPREE, 1 LI Ber SEFREPEd as a
candi dat @ osubss aag emahé Cdp e Si £8Pabl ¢, ofhal £ &1l i idneasldh bi syek tegnpr operty
bet ween TGR-1_and }Il\leu o]gedi n_ U. é ] When the anount of intracellular cAWMP
is reduced bY’ThE Rett'omedih WEFimulation in a TGR 1-

[1] When a receptor—-expressing cell is stimulated

by a receptor 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 GTPy 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 GTPYy

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



expressing cell, using this reaction, the cell 15 stimulating activities of
Neuronmedin to a TGR-1- expressing cell can be neasured. Using the anti-cAM
anti body obtained by i muni zed mce, rats, rabbits, goats and cows and
1251 -1 abel ed cAMP (both are commercially available), the anobunt of CcAWP
production 20 in various animal cells eﬁg%essi ng TGR-1 can be neasured by
RI A or other EIA system such as the conbi'nation of anti-cAMP anti body and
the | abeled cAMP. It is also possible to conduct a quantification by the
SPA et hod usi ng beads containing the scintillant to 25 which an anti-cAM
is fixed using Protein A or an_ antibody to |gG of an aninmal used for
producti on of Y& 1%t i -Bé’Aﬁlg%&r‘?lgi D64y omiedd n1 5 01| NeuregedARPY( 88Fng t he kit
produced by Aneshtancghesurediandi obeehyind0 the thiatgassaycypstem it is
possi ble to cqnduct screeni.ng of_the comound at. al ters the binding
property of Ne%t}?]o(frlen U Gnd alté%ﬂ %(‘S/tlivnlctfyggtsci 1e) 1{ LSttt oo

intracel | ul ar @sAMP ngmi i ayen of el s asCatapigaorech veirth Rorsikagdlien whi ch

i ncrease the ampuinti Of r 35 dPtd AGRI A a AN %di&gna}ﬁm U or

Neur onedin U 48 andlthre t est _corrpounc?;?ér alnd observing 't ecg_@%ge; in the
amount of i nt A Ul VPLRY criRRay thetirercAluiraadin il e

admi ni strati onrcm—AlNNgugorwlisbﬂéenEmnthe @@ﬁi@@ugd tvhatghskﬂNga@calaglsnhbbl tOf%
activity on t C 5 .prodyctian .i,nhibition jnduced, by Neuromedin in the
TGR- 1- expr essihcﬁ"ge caeﬁ]sngéynd(g'batsé%% Sehe égé[%d’( gagénééﬂﬁstance that is
capabl e of al teerdgigeraiteidn reditrigy ity dperd rdretlwesn tEG-ihcre INeur onedi n U

On the othgr r{lgg:gz i ndi cat onjist actjvity 10 can
be screengg by a 'Iaﬁg&ﬁ}%ﬁ%&%%}%ﬁe&#g@%d&%ﬁig%% measyr |enc§et & cAWP
producti on i nfaididatea@ybatapcavsitd dpda fdagalbly ofhe ldemden rigenet hods

are binding property between TGR-1 and Neuromedin U. On
the other hand, an agonist can be screened by adding a
test compound alone and observing 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

20 containing TGR-1 prepared by the method described above
is diluted with a membrane dilution buffer solution '
(e.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

25 solution 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

30 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 [“S]GTPVS bound with the membrane

35 fraction left on the filtering paper is measured on a



described as follows. TGR-1-expressing CHO cells are 15 plated at 5x104
.cell/well on a 24-well plate, and cultivated for about 48 hours. The cells
are washed w th Hanks' buffer containing 0.2nM 3-isobutyl- nethyl xant hi ne,
0. 05% BSA and 20nmM HEPES (pH7.4)(hereinafter referred to as reaction
buffer). 20 Then, 0.5nl of the reaction4buffer is added to the cells, and
the cells are kept in an incubator for 30 mnutes. Then, the reaction
buffer is removed and 0.25nml of fresh reaction buffer is added to the
cells. Then, the reaction buffer (0.25nml) containing 2g M 25 Forskolin in
addition to InMwfd I\hmrmtrmlohiartltérorcomzorrecﬁh@ uaamdaattieattycampmmd is
added to the cells. he action macg at 37 far 2f4 nut es, . IT’Lqpl of
20% Per chl or i TR AL 4 i qu Pt FE A B O uro el

reac hen, aC|ng it on
ice, the intrioceddtulag bOﬂG\P itshe 3ﬂaceb«1acam\e:‘dty Tzhe ’catrmmtpeﬁlmsﬂrw in the

faxt raction i gﬂ%t@%r ecgdlgylﬁ:g\zélg&rg%l@hﬁs Kido{ Anmsham pharfypci a  bi ot ech)

The anopunt pro olin Sstimfationis set as 100%
t he anoun® oficfFengemhia efdestiy qarepatid thorthd GRAW 6f bledidgedin is set

35 as 0% and @&émw@m@ e hecd e@ mmmrpm tfge CANR A e ! Qluct i on
inhibition activity g q Neur onmedi n is calcula test_L conpound whi ch

makes the cAMEESr h "Q?:]t‘?l'%/lrﬁ/kesf (ﬁTPe%e§n'ﬂ?llé"dl§@%a&ce L& D

i nhi biting theciNewi©pedfdr Lémﬁpm t80 capbelssd padaad Bs e loecardli akat e
substance that is bI €, alterl the bi ndi PRI oper e en TGR-1
and Neur omedih CfJanéI:Jb asu HETA pro uc(f?%anbrigecce eaﬁa%%%l%lém@ql vity,

t he cAVP1Pr oduicredt oy mdmemgtsa lteetsﬂemrﬁﬁﬂnﬂd argd tNeudemedd®R |U expr essi ng CHO
cells without added Forskolin is neasured according to the above-nentioned

method. In this case, a test conpound whi ch nakes the
[2] When the amount of intracellular cAMP 1is

reduced by the Neuromedin U stimulation in a TGR-1-
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 '?*°I-labeled cAMP (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



CAMP production activity, for exanple, 10%or nore, can be selected as a
candi dat e substance that is capable of 15 altering the binding property
between TGR-1 and Neuronedin U [3] The DNA containing CRE (CAMP response
elenment) is inserted into the multi-cloning site upstreamof 20 |uciferase
gene of Picagene basic vector or Picagengg enhancer vector (Toyo Ink). It
is nanmed as CRE-reporter gene vector. In the cell transfected wth the
CRE- reporter gene vector, a stimulation which causes the increase in
CAMP, i nduces an expression of luciferase 25 gene through CRE and a

production of Jucifer ?Cse%h ﬁ’ré‘é‘o} ’,Eya I d g ?eﬂhﬁw?haq%aeh%aqi ivity, it

is possible to detec anount € ce into
whi ch t he CRE-amspuyt exf gmékﬂédﬂolrléirs CIM’tPr cduEsrarfiuso tthe wmm)und t hat

al ters the bi nding Property Rin30 MeuraELid WANdnEdRyl panshgnscpeened

using the TGR-1- ressing cells to which the CRE-reporter gene vector IS
transf ect ed. ‘F‘r?é“ naq tsha&f %W%@Peéﬂ%%rﬁo&c%vété’s oIy

CRE-repor t Br ganeiudtircaddefd bEGRoh Wtﬁfﬁ&i rmgz m@dxsameudinplmqed ﬂhré g 24 vvgl I
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hours. The cells a%é‘pv\r/aes Slélqmctehiﬁa KS! V%eufsfe G5 2%) % < @&&lﬁﬁr% Shg 0. 2nM
3-i sobut yl - metswds beantehite,t 0.s05%rBSA e arfd aZ(trHMJJﬁEPEﬁe( fremeiimaf t er, Hanks'

buf f er (pH7. 4) r%g;é eé;&w%e%nm(:%\ s%t;llgb fde;%t"@él g@nﬁ&hbﬁetﬂg 0pXe BSA  and

20nMM HEPES, i as reaction € reaction
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system O0.25m of fresh reaction buffer is added tqQq the cells. Then, the

reaction buff 8F3EFERE &t SAMEnGreduction Tnhibition activity.

More specifically, the screening methods are
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
(pH7.4) (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. 100ul 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



M Forskolin in addition to 1nM of Neuronedin U or 15 Neuronedin U and a

. test conpound is added to the cells. The reaction is nade at 37C for 24

m nutes. The cells are dissolved in a deconposition solution for Picagene
(Toyo Ink) . To the deconposition solution, a |um nescent substance (Toyo
Ink) is added. The 20 | um nescence by hkyciferases is nmeasured with a

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

i nfluence of the conpound that alters the binding property of Neuronmedin U
and TGR-1 can be neasured by conparing the | um nescence by 25 | uciferases

with the caseg mhare Neprgiedin bd Sei R sy RAMNInated.u lis this process,
by adm nistrating . Neuronedin U, the increase of |um nescence by the

Fol skol i n stiGAAGtiafed s & S tePPotie dghBumekaratthe GV s the
influence of Nesmodedim détimiype sat entahlS80 Bm arcadigale substance
that alters the hindin rqperty bet n Neur.gnedin and .-TGR-1. On the
other hand, ]g%]oﬁﬁns‘qg gg%qﬁeél%%?eegg]rfgg?b@c di g G0 Rt ComSodiTd singly
and obser §i n@ tdendidd te tsuss tfnddhechatncreasgpadll d wh rdsoenicy ddwsed by the
Fol skolin 35,.st] t [ J 4 nhi pi |snerease. 51

Al kal i ne phosp Aa%i,ﬂ%%eo%ml\lﬁ%gn co ,%%:cieiﬂﬁc?rﬁaeﬁljs Agrfegsle or Q

-gal actosi dase can be used as a reporter gene, besides luciferase. The

activity of the S5pprogdiet rOf K EPOAMETp BERE: €65 bec bBBSHH €theasi |y using
commercially avajlable neasuring kit. The activity of alkaline Ehosphat ase

can be measurdd B BUm EBhdRMB NG Rhee MY ia ot Gt eni col
and acetyl t ransires axER-cahe e sy ertH®dyc HAST WA cdvdadanpheni col

poecyltranst St asE Sap ILIMGIA Ao d i, 60T D sl sl Aot dase
method. In this case, a test compound which makes the
cAMP production activity, for example, 10% or more, can
be selected as a candidate substance that is capable of
15 .altering the binding property between TGR-1 and

Neuromedin U.

[3] The DNA containing CRE (cAMP response element)

is 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.



[4] When TGR-1-expressing cells release the 15 nmetabolic substance of
arachi donic acid to the outside by the Neuronedin stinmulation, if

arachi donic acid having radioactivity is taken into the cell beforehand,
it is possible to neasure a cell stinulating activity by measuring the
radi oactivity rel eased out of the 20 cellz. In this process, by adding
Neuromedin U or Neuronedin U and a test “cConpound and exam ni ng an

i nfluence of Neuronedin U on the arachidonic acid netabolite rel ease
activity, the conmpound that alters the bindigg Eroperhybbetm?ﬁn Neur onedi n
U and TGR-1 can be screened. The conpound that inhibits e
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cells. Then, the reaction buffer 0.25ml containing 2u
M Forskolin in addition to 1nM of Neuromedin U or

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.



HEPES is referred to as reaction buffer) After incubating at 37C for 60
m nutes, 400l of the reaction solution is added to a scintillator. Then,
t he amount of released [H3] arachidonic acid netabolite 20 is neasured by
a scintilation counter. The amount of [H3] arachidonic acid netabolite in
t he nedi um wi thout added Neuronedin U, 51s set as 0% the anount of [ H3]
arachidonic acid netabolite in the nediumw th added | OnM Neuronedin, is
set as 100% and an influence of 25 the test conpound on the binding of
Neuromedin U and TGR-1 is calculated. A test conmpound which makes the
arachi doni c acid netabolite production acti Vi ty, for exanple, 50%or |ess,
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the single admnistrati’on of Neuronedin U, the conpound
Aurora Gal-XE (Wako).

[4] When TGR-l-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 radioactivity released out of the

20 cells. 1In 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.



whi ch has the influence on the binding between Neuronedin U and TGR-1 can
be screened. Furthernore, FLIPR (Produced by Ml ecul ar device) can be al so
used 20 as follows. Fluo-3 AM (Produced by Dojin Kagaku) is added to the
cell suspension to let the cells take up Fluo-3AM The cells are washed by
centrifuging several tinmes, and placed 82 a 96-wel|l plate. The cells are
set to a FLIPR device, and Neuronedin U Neuronedin U 25 and a test
conpound are added in the same way as Fura- 2AM By neasuring the change in
the intensity of fluorescence caused by added the test conpound as

conpared with that b ng dm nistration of Neuromedin U, the
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0.05% BSA and 20mM HEPES in the presence of the final
concentration of 10nM Neuromedin U or 10nM Neuromedin U
and the test compound is added to each well (hereinafter,

15 Hanks’ buffer (pH7.4) containing 0.05% BSA and 20mM
HEPES 1is referred to as reaction buffer). After
incubating at 37°C for 60 minutes, 400ul 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
[H’] 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.

[5] When Neuromedin U stimulates the increase in
intracellular Ca®' concentration in TGR-1-expressing

cells, using this fact, an influence of test compound



for the screening. The nethod is alnost the same as the above-nenti oned

+ met hod except that this nethod does not require cells to take up a

fl uorescence substance. 20 [6] By adding an agoni st to receptor-expressing
cells, the concentration of inositol triphosphate rises. By observing the
reaction in TGR-1-expressing cells caused by Neuronedin U, the conpound
that has an influence on the binding between Neuronedin 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 nore day in a nmediumto which nyo- [2-3H

inositol (2.5¢ QidWwihdid§ wedesen Ald@Foesin ng aved | Toilelriredian U or

Neuronedin U and a test conpound are added thereto, and 30 then 10%
Perchloric act T E"edded to stop the reaction. The reaction solution is
neutralized with 1.5M KCH and 60nM HEPES sol ution, and passed through a
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adm nistration o est” ‘conmpound,  an agoni'st can be screened. 15 [7]
The DNA cont a$peaigr RO taTPueeapeber whepeneyromedin U or Neuromedin

U and a test compound are added. By measuring the
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 Neuromedin
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



is inserted into the nmulti-cloning site upstreamof |uciferase gene of

Pi cagene 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 stinulation which causes the increase in

intracel lular Ca2 |nduces an expression gf | uci f erase gene through TRE and
a production of luciferase protein. By neasuring the luciferase activity,
it is possible to detect the change in the 25 anount of intracellul ar
calciumin the cells into which the TRE—reporter gene vector is

introduced. T t hod of the corrpou d t hat
alters the bigg1 %betmzéﬁﬁﬁﬁgﬁgﬁ% gﬁw%iﬁgfcen % he ﬂ
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are placed in a 24-well plate at 5x103 cell/well, and cultivated for about
48 hours. The cells are 35 washed w th Hanks' buffer(pH? 4) contai ni ng

0. 05% BSA §6 and T20rMrideREShd QaMpNerorm@in nals 1anMhNeweerRdion Wheand a
test conpound are ,added thereto. Then, the reaction is nmade at 37C for 60
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process, by afPfide &vibry ankedrdiedies Uidwe a%bﬂg Brisufiffkscence
increases Neuromedin U or Neuromedin U and a test compound are

added and the change in the intensity of luminescence
when the test compound is added as compared with 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—3H]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 AGlx8 resin (Bio Rad). After washing with 5mM
Na;BO3 and 60mM HCOONH4, the radioactivity, which is

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



15 through the increase in intracellular Cat+. The conpound that inhibits
- the increase may be selected as a candi date substance that alters the

bi ndi ng property between Neuronedin U and TGR-1. On the other hand, an
agoni st can be screened by adding the test conpound 20 singly and observing
the increase in lum nescence |ike the ismcrease by Neuronedin U Al kaline
phosphat ase, chl oranphenicol, acyltransferase or Q -gal act osi dase can be
used as a 25 reporter gene, besides luciferase. The activity of the

product of reporter gene can be measured easily using conmmercially
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activity by 31ngle 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-1l-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



the inocul ated TGR- 1-expressing cells. Then, [nethyl- 3H -thymdine is
added thereto. A radioactivity of a |labeled thymdine that is taken up into
the cells can 20 be neasured by dissolving the cells and counting the
radioactivity with a liquid scintillation counter. To neasure the growth of
TGR- 1-expressing cells, the cells are iggculated at first, and then
Neuronmedin 25 U or Neuronedin U and the test conpound are added to the
cells. Then, MIT (3-(4,5-dinethyl-2-thiazolyl)- 2,5-diphenyl-2Htetrazolium
brom de) is added thereto. After dissolving the cells.in iso-propanol

which acidifi égggori i MIT f.romaz i.ch is 30 farmed from
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times.  The celiled &nll $5GlM6G ik dbed Y SAAINGBANIQY @80y dakd0activity
in the deconposed cell solutjon is measured with a liquid scintillation
counter. An ¢can be measured by comparing the luminescence by
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 Chloramphenicol 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).



i nfluence of the conpound that alters the binding 20 between Neuronedin U
. and TGR-1 can be neasured by conparing the increase in the radioactivity in
t hym di ne incorporation with the case with the single admnistration of
Neuronmedi n U. The conpound that inhibits the increase in the radioactivity
by 25 Neuronmedin U adm nistration can bg7sel ected as a candi date substance
that is capable of altering the binding property between Neuronedin U and
TGR-1. On the other hand, by admi nistrating the test conpound singly and
observing the increase in the radioactivity 30 like that wth Neuromedin U,

an agoni st can be[gereenede cﬁ%wgﬂ @ﬂdr@g—i\leé&pﬂ@%m@ & TE&ER A - expressi ng
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[ 86RB] are as% aci ngal n a -welll Iﬁ{%e TGR-1- 10
expressing cégwese Keprl v %11”:(2“ Y i GPR Hee rﬁé%ﬁeuﬁﬁ%nt ai ni ng 86RBC1
(ImMCGi/m). The cells were washed well to renbve 86RBCl1 conpletely fromthe

extracel lul ar sol ution. uro uronedin U an t_ conpound
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TGAR-1 can be neasure
1mmunopre01p1tatlon with an anti-MAP kinase antibody,

MAP kinase activity can be measured easily by using,
for example, MAP Kinase Assay Kit (Wako) and vy-[*’P]-
15 ATP. For thymidine incorporation activity, Neuromedin
U or Neuromedin U and the test compound are added to
the inoculated TGR-1l-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) 1s added thereto.
After dissolving the cells in iso-propanol 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



conmparing the increase in the radioactivity by efflux 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 Neuronedin U,
can be selected as a candi date substance that is capable of altering the
bi ndi ng property between 25 Neuronedin U gnd TGR-1. On the other hand, by
adm ni strating the test conpound singly 3 d by observing the increase in
the radioactivity like that by Neuronedin U, an agoni st can be screened.
30 [10] TGR 1-expressing cells changes extracellular pH (acidification

rate) in respq urorre neftaciﬁyrln chan e th a site
sensor device rlstl\?bri ecu lnc%)%e?hé/erh Vit ﬁ@%{ﬁ &dn be

measured. The adsetﬁaulllsmm‘ screeni ng nmethod for the 35 corrpound that alters
t he bi ndi ng between Neuronmedin U 60 and TGR-1 by neasuring the

extracel lul ar pH change with the site sensor device are as, fol | ows.

TGR- 1- expr essi ng CEIRslzxoeessivatetlin arecapbated &t oixkle site sensor

over nights The 1ol 1ars %ﬁtzzi—qvetﬂle pl%P@eW’%%{d ofy ﬂﬁ%adcee G and c% gﬁy are
refluxed with RVPI 1640 nedi_um suppl emrented wth 1% BSA ( Mol ecu

Di vice) for 2ThGErs Ws i9ellife ab& raddiivatad g lfét?br‘fpé?dlé’t“‘ab’llé'—hoﬁtt er the pH
becomes st abl eermmasiy ethkies ghte ckl 1pH tehanrgonef st‘déﬁ:vr&dld(?ﬂdfiétlﬁﬁﬁ byt t
refl uxing the 0 i_ni r ronedi n and a tes
conpound on t#éﬂg%gjol%{gdl%m@} |aonf Idaeglﬁ:(%“e&?ntgj 6o C?UC FPAP 3 e 5 he bi ndi ng
of Neur onedi naddadd tPGRIE el Use anteddur edtldys @orepanilig vishedc Hange 4of

extracel | yhar pid dsn ﬁxe}eﬁ(?‘i 39)}%@1%&8%8955 tha?@méﬁﬁ%gﬂsﬁphaéh gle

admi ni stration of Neuro oun ange of

extracel | ul ar tHa8FC add fibst cstlilvg aN@uF(blr%ééVriiﬂgdcér@rbé $olugst.ed Beea
cells are washed with PBS(-), methanol is added thereto

and kept still for 10 minutes. Then, 5% trichloro
acetate was added and kept still for 15 minutes. The

15 fixed cells are washed with distilled water 4 times.
The cells are dissolved in 0.3 N sodium hydroxide. A
radioactivity in the decomposed cell solution is
measured with a liquid scintillation counter. An
influence of the compound that alters the binding

20 Dbetween Neuromedin U and TGR-1 can be measured by
comparing the increase in the radioactivity in
thymidine incorporation with the case with the single
administration of Neuromedin U. The compound that
inhibits the increase in the radioactivity by

25 Neuromedin 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 radioactivity

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 elemeﬁt, flow out of the



candi date substance that is capable of altering the 20 binding property

. between Neuronedin U and TGR-1. On the other hand, by adm nistrating the
test conmpound singly and observing the extracellular pH change |ike that
by Neuronedin U, an agoni st can be screened. 25 [11] A sex pheronone
receptor STe2 of haploid a- mating Types5¢MAT a) of yeast (Saccharomyces
cerevisiae) is coupled with Gprotein Gpal. In response to sex pheronone a
-mating factor, the receptor activates MAP ki nase, and sequentially Farl
30 (cell-cycle arrest) and transcription activation factor Stel2. Stel2

i nduces the exdiressimfowth wardm&uelprag eidlsl ral at ecbriso tzha amtliedy Rb

i ncl udi ng FUS| g6 he ot her t he, regul at or actor. Sst2 works in an
inhibitory ma 'r%i the? é%%@e g%%s%el{‘?l RS ]§§ {}é?nc §yeast i nto which
the receptor gererperdid r:otduc&‘(thelns 6} meeparédg The effiageblfull&REi gnal
transducti on SR’Stactlv é}r eq?llorﬁe[s%q,lctd vat ¢ eqaeb)ﬁ{eaasruer%%pt olrhfeagonl st

stinul ation, and an exp e neasuremen systemof the reaction
bet ween t he raetepltloy ca@(ﬁnmera!rrw Sneted doapttdre icommawscttddtby using the

growm h, etc. ,ygsul tgd fﬁﬂ(ﬁfrﬂf @é:r,tvséfeaht 'mmmécﬁ% Imtarr@feﬂdnﬂlarby&gnal

transduction as.an i ndex ﬁélausc in Bi ot echnol ogy, vol. 15,
pp. 487-494 (UDgy)theus u’élﬁﬁtls‘ﬂ/’sﬁyerﬁ%f[ t?\%] r2EepEdrLgLhe¥F nt r oduced
yeast, the 10 compound that alters the bi ndl ng bet ween Neuronmedin U and

TGR-1 can be screened. The nes_encodin and a yeast are
removed and the g ‘?ﬁ%sd%%%oﬁgﬁ SV %I : ]%pajlf%%%ﬁl\%rot ein are

introduced i nsteasks e gehles eem:dchmg weam o e?m:mced:s{ acrprévent cell cycle
arrest  and the, gene. snooding, Sskats (eRYAfh] O 1NN €A% d Riprsensi tivity
the

of response to onedi n reover,
washed well to remove °°RBCL completely from the

extracellular solution. Neuromedin U or Neuromedin U
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 radicactivity by efflux

20 of [%®RB] with the case of a single administration of
Neuromedin U. The compound that inhibits the increase
in the radioactivity 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 radiocactivity like that

by Neuromedin U, an agonist can be screened.

30 [L0] TGR-l-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



FUS1- H1S3 gene in which FUS1 is connected with a 20 histidine biosynthesis
gene HI S3 is introduced. The above-nentioned genetic reconbi nant net hod
can be easily carried out according to, for exanple, the nethod reported
by Price (Price, L.A et al., Mlecular and Cellular Biology, vol. 15,

pp. 6188-6195 (1995)), 25 using TGR-1 gepn @ in place of a somatostatin
receptor type 2 (SSTR2). The transformant of yeast constructed according
to the above-nentioned nethod reacts to Neuronedin Uthat is a |ligand of
TGR1 with a high sensitivity, causing the activation of MAP kinase and 30

production of a hi i ne bi os nthetl enzyne s [ rom/ n a
hi stidi ne def P&y Hﬁﬁ%gdﬁﬁhﬁl dngtﬁﬁ§ ?ﬁgfgﬁfqﬁﬁgafeg oﬁggng
expressi ng yeaste wdteNe@m@mEdm@va@aarbeaebfeﬂ&e@sby usi ng the gromﬂh of
yeast in the histidine deficient nediumas an index. 62 The screening

met hod for the conmpound that alters the binding between Neuronedin U and
TGR-1 is as fol | oBSR-FhedResSinepaldd tannsTditiwftest iyeascapsuls

cultured if acgonplLtd +3Y RIMRLIC R WiyhitQuirtle @venai ght, sadded ahea
concentration of 2X104 cell/m to a nelted agar fromwhich histidine is

renoved, and SPRIPEF Qf LhGarsvese: endi dheyogeenyellaredr Yihd agar becones
hard, a steri Rvead 6f4i0l ted ipapepaphemehitad i:@tNeor oredsn Wvelebausenmedi n U

and a test co ound ?I ced on %hﬁ 5rfac C ;guﬁ and..t he transfor mant
is cultured r §eda§§1é YES RRYtnf FUEnCE S F £ B5npBuRGPRSt alters
t he bi ndi ng osthbdeonedifheld thd pAGRedoneas Heabkasunedlsbyed ohpatherg t he

growth ofy deaﬁh %ﬁﬁgg%“%? e R‘#&%& Béﬂé%dwb#hg%@ﬁuﬁﬁﬁgl@Besﬁgah

adm nistratio medin U he conmpound ts t rowt h of
yeast by hburGﬁ@&@ﬂn@nga@ﬁpﬁpgﬁﬁéﬂlHnoéaNeHé°§€ﬂéét€da§§ a éaﬁéldate

subst ance compound on the cells. An influence of the compound

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 Dbinding property between Neuromedin 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 «) of yeast (Saccharomyces
cerevisiae} 1is coupled with G-protein Gpal. 1In
response to sex pheromone a-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



that is capable of altering the binding property of 20 Neuronmedin U and

. TGR-1. On the other hand, an agonist can be screened by adm nistrating
only the test conpound and observing the growh of yeast |ike the growh
observed in Neuronedin U adm nistration. Furthernore, the transformant of
yeast is cultured on 25 the agar contai ging Neuronmedin U, and by observing
an influence on the gromh of yeast over the surface in Petri dish around
the filter paper absorbing a test conpound, an influence of the conpound
that alters the binding of Neuronmedin U and TGR-1 can be neasured. 30 [12]

An oocyte OfgﬁﬁgﬁﬂﬂiiLa%%'S1h%rb%bQQqurW%1BnaBN%r%EsE§BtloﬁeB?s%@ﬁ

stimulated b romedi n U. result, intracellul ar 2+ concentration
i ncreases andin cheivaRsetl v AT et iRk & HT@RIVCAHP 18t s change 35

can be det ect@@xﬁﬁ@tfd}ﬁﬂ%@arﬂ%@f@n@m et alhe (eddBUmdmdrx t he case
where K ion concentration gradient .is chan \%e%g Oro%%f%/%obserw ng, t he OLeactl on

caused in t hesYSH§R RF % dRAT S L 9k 1O A It mett
t he conposnd ﬁ}{mtrekw@m i 1 | uedec tord tihe W indy nich 6 3yt tieeretideur omedi n U

and TGR-1 can, be cree bI ock of . oocyt col f a femal e
Xenopus Laevi &° nu C? %y |ce Tool tlvatm% fzﬂae A&C%Ceeglldl%

col | agenase( mwmgrmmm |£ns I\BS Jsrtsilem i ReYs8nVIM NbGl | TradvideC]

0. 41mM CaCl2, ;0. SRR GIAIR), 25001 821, MO0 2. 194 NAHOCR, s  hQMM HEPES,
pH7. 4), shaki ng at 150r or 106 hou@sé at 19C Ul’ltlé| t he bl oc’sli %f cells

gets | oose. AJY&R %@ﬁ%g?ﬁ o HFRER T M IHS niINER AU e as tyrAR e

(50ng/ 50nd) iSomp&un Njrect edl tat® e AP ing Wé tweenr Nawrmddid ator. TGR-1
nMRNA can be pre af{gfg‘olofromtl ssues or.cells, or by in vitro transcription
T

froma plasm%’ A BS TWETHEH i n MBS sol ution

The genes encoding Ste2 and Gpal of MATa yeast are
removed and the genes encoding TGR-1l and Gpal-GaiZ2

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 (1995)),

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.



for 3 days at 20C, and placed in a pit of a voltage 15 clanp devi se where
Ringer solution flows. dass mcroelectrodes for voltage clanp and
voltneter are inserted into the cell and the cathode is placed outside of
the cell. After the potential becone stable, the change in potential is
recorded after passing the 20 Ri nger solg%ion cont ai ni ng Neuronedin U or
Neuronmedin U and a test conpound. An intFuence of the conpound that .
alters the binding between Neuronedin U and TGR-1 is neasured by conparing
the nmenbrane potential change of TGR-1 introduced Xenopus Laevis oocyte

with the case . .gf 25 single adm.nistratiqn of Neuropedin U.. The conpound
that inhibits q?he $e9¢ %tehopfg é‘?ﬁ 'tgﬂe t Adied® ddisas a

candi dat e substiantieng hetviesrcapabtenafin al tard mER-e i ndi N hetwseen TGR- 1
and Neuromedin U On the other hand, an agoni st can be screened by 30

adm ni strating onl test _co und and observing the cell nenbrane
potential change IF‘%/% af%oe Y CHI ]6 e*?’f/aerbsg AEurOmettd U ini ni strati on.

In this sy3temulgsined An & RNpdfehearsyoushed-ipr ateglivm 35 qgeinkes can be

i nt roduced tOOa;raﬂmfg\hﬂ hexhange: so d&iﬁtedtfl%tfl%%fltdﬁ%q@ﬁ E@lﬂ%ﬁ?ﬁ"t\@/\ﬂl o
easi | Al so, t rqt.ei.n ne,, such as

r adi a%/es li ght Pﬂeel e Srg((aa?énce o‘”'(?ki'acl?1 Stsquﬁ] cfeg?vﬁjavéni so that the
reaction can %%%@W%?@VmgﬂlQMdW@@tl oAfser| kthht apast ead of

t he nmenbrane beatoamtsi Mar@hallg%t&l-ﬂhﬁ:@rﬂaﬂidigﬁé'ﬁerf %Ibs%é%q Un?hOFT%R
salt therggf Nte}{ﬁIo r i rt romedi n Wi -
conpri sesfgi'GR- m%ldtl i%stogﬁrq]%éllq% n l%(i&p% dya tteh renbr anéi 'frr&ction of
the cells con® |aﬁie O?G’—Q-h £ Su&r‘f&cﬁe oISt aE}d ftdhe transformant is

cultured for 3 days at 30 °C. An influence of the
compound that alters the binding of Neuromedin U and
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 Neuromedin 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 is injected with

RNA of TGR-1 gene and stimulated by Neuromedin 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-1l-introduced Xenopus Laevis oocytes by Neuromedin U,
the compound that has an influence on the binding



Exanpl es of the screening kit of the present invention are as follows. 1.

- Reagents for screening: (1) Buffer for neasurenent and washi ng 15 Hanks'
bal anced salt solution(G bco Co.) supplenented with 0.05% bovi ne serum
albumin (Sigma Co.). The solution is sterilized by filtration through a
0.45 gmfilter, and stored at 4C or mayghe 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 105 cells/well, and cultured at 37C
under 5% C02 and 95% air for 2 days. 25 (3) Labeled |igands Neuronmedin U
| abel ed wit h j3tfeen [N&BIdmed {4l and [I3865]1 etic ke wimdenesd di ssol ved in an
appropriate buffer, and stored at 4C or -20C, and diluted to 1 Mwth the

measur enent buffer se. 30 (4) Standard |igapnd solution Neuronedin U is
i 950l ved | n PES hdmafhi it BOIHESBovi ol SorTHy i Bt (& Co.) at a
final concerferxipum Igfeviisriviuraret Striezk-atoc 0@, 3GRY .t evigiit net hod:
65 (1) TCR 1-@xirfssidyh (eldg ARD) Qi ddiBibd nid Mes eldtiod twenp! ate and
washed tw ce '(#h Jln[pé tﬁ“ Sur mantoogléf et Bd 49 .|8 t he
measur enent %gh Yer'h dte toﬂg\gcﬁ (%él'l. (“&}7 ﬁf(gef’)%fd I'ng 51 of 10-3 -
10-10 M test M@Hhpodnd™¥oNaHiCoh, AREMt HERES, | PBT - 4) | abefednI Netir onedi n U,
the cells aredingiwatsd Bl oo s temmereat wne ifforhanbhedk. ofoceeter mne the
amount of t he; on-SPEE! i G Alndingn;fd A 18:r3W MeHeamgdion Meks
10 TGR-1 mRNA (50ng/50nl) is microinjected into an ococyte
with a micromanipulator. TGR-1 mRNA can be prepared
from tissues or cells, or by in vitro transcription
from a plasmid. The oocyte is cultured in MBS solution
for 3 days at 20°C, and placed in a pit of a voltage
15 clamp devise where Ringer solution flows. Glass
microelectrodes for voltage clamp and voltmeter are
inserted into the cell and the cathode is placed
outside of the cell. After 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 oocyte 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

radiates light in the presence of Ca ion 1s injected as



10 added in place of the test compound. (3) The reaction solution is
renoved, and the wells are washed 3 tines with the washing buffer. The

| abel ed Neuronedin U bound to the cells is dissolved in 0.2N NaOH 1% SDS,
and mxed with 4 m of liquid 15 scintillator A (Wako Pure Chem cal

| ndustries, Ltd.) (4) The radloact|V|ty i s measured using a liquid
scintillation counter (Beckman Co.), and 5¢he percent maxi num bi ndi ng ( PMB)
is calculated by the equation below. 20 PMB =[ (B - NSB) / (BO- NSB) ] X
100 PMB: Percent naxinunlbinding B : Value obtained in the presence of a

t est conpound B: 1#532 ic binding 25 BO : WMaxi mum bi ndi ng The
conpound obt ai* ctﬁi,ferﬁer‘?g:tr?'&rhcﬁfrbrbe {1168 SUEeEe BiYn IS V3RSt he
present i nventurmn ramaatmi tof tlheyraofinst e dc @paied ntdﬂmraallet ers (inhibits

or 30 enhance %t qhg%ﬁfetmeen Neuronedin U and TGR-1 Concretely, it
is a conmpound aV|n 1h °r nedlated cell stimulating
activity(so-called TGR-l agoni st) or conpound not havi ng the ceI

Sti mul ati ng acti Vi (S0ro A pd Tl A agnat i ncl ude
35 pepti des, protelﬁz né%- gf d% conmpounds yﬁ%ﬁgilc é%’ oun s, and

fermentation pfgdudts erﬁhéwenﬁyn@éngh@W@megﬁyk@6wNe@@@w@dn@sU Vigh

eval uation rret'xmdlf Qomiatieldd Migrg IWhethkelcdit s %oln%atllﬂ%n Gﬁcia—qgoelrﬁ or
TGR-1 antagonl g@ oned above is described.in i1) below (i) By
conducting bi ff n@e addGrding o the C§éﬁéeﬁPH§aﬁ€ﬂﬁ8d GRT)S(3) above,

t he conpound hh@th@r@hkﬁhsl@Espe0|ally, i nhi bits) the binding property

10
Examples of the screening kit of the present
invention are as follows.
1. Reagents for screening:
(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 [®H], ['?°I)], (tc1, %°s1,
etc., which is dissolved in an appropriate buffer, and
stored at 4°C or -20°C, and diluted to 1 MM 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:



bet ween Neuronedin U and TGR-1 is obtained. Then, the obtained conmpound is
. assayed as to whether it has the above-nentioned TGR- 1-nedi ated cel
stinmulating activities or not. The conpound having the cell 15 stinulating
activities or a salt thereof is determined to be a TGR-1 agonist, and the
conpound not having the cell stinulatigg activities or a salt thereof is
determ ned to be a TGR-1 antagonist. 20 (ii)(a) The above-nenti oned
TGR-1-nediated cell- stinmulating activity is neasured after contacting a
test conpound to cells having TGR-1. The conpound having the cel
stimulating activijy pepsali,hbereohyl Se1fs TR loagoatsl. 1£5% (P3-The

above-nentioned TGR-1-nedi a stimufating activity Is nmeasured and
conpar ed bet weeh! elbiurder bobpound Thshedctyies esigicR MY 0. thur onedi n

Uor TGR 1 agpaistlehsnProvgfitr i Nag@Miegtpydh o6l Ifeadl@dintTGR-1 and when
the conpound that activates TGR-1 30 and the test conpound are brought in

contact with Reffer haiodeddRe 1229 me"ebhpound or a salt thereof which may
reduce the cell stppuhaténgaagcinyi sypindficed by 10€° Monmpetnd t hat
activates TGR-1 is a,TCGR- 1 antagonist. 67.Since. TGR- ohi sts have the
sane physioIoﬁ?%%?un%c%$¥$F%%%’a%n?h%Re%f5 %w%ﬁméﬁifii %%ey are useful as
safe and | owNextomphan ndcethée cadbls 53.0n imeulvited dlamdeomsi nce TCR-1

ant agoni sts CE‘%‘m éPg'b?fé Ebe physh ot 09inealg AchiMidd &% Ofanfieitomgdi n U,
they are usefu Bs"safe an _lowtoxic pharmaceuticals for inhibiting the
receptor activheieen-apes)hte hendbnedi h M *f al Gal¥ Neigreerdiehtes to

the snootily MusghedCONtpBsts 0bs tHE LS e@sfpdind! ood pressure, the

regul ation of ion-transportation in _iptestine, and the_ increase in ACTH
and subsequent (55 Thg reaction solution 1s removeé, ang £he

wells are washed 3 times with the washing buffer. 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 radiocactivity is measured using a liquid
scintillation counter (Beckman Co.), and the percent

maximum binding (PMB) is calculated by the equation

below.
20 PMB = [(B — NSB)/(Bo - 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-1l-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




increase in corticosterone after its hypodermc 15 adm nistration, it can
be used as a prophylactic and/or therapeutic agent for hypotension, and a
| ocal vasoconstrictor. Thus, anbng conpounds obtai nable by the
above-nenti oned screeni ng nethods or screening kits, TGR 1 agonists can be
useful as a prophylactic and/or 20 theraggutic agent for hypotension, a

| ocal vasoconstrictor, and further be uSeful as a uterine contraction
accelerating agent for aneliorating, preventing and treating various

di seases associated wth uterine contraction insufficiency, such as weak
25 | abor contraction, atonic bleeding, delivery of the placenta, uterine

i nvol uti on i nSAFRCH S ey 208 fierTEn4E LB PERGNC e ndul REBNMBY D'l i very,

arrest of del nvery, orehdoser vomdloutaizal ast henia., inversion of the uterus,
retention of the placenta and egg nenbrane, postpartum 30 henorrhage,

prol apse of the nuliebria, infertility, care for nother's body at nmultiple
pregnancy, mal pr é8enteatdlomt idys meridrochdar Wedeaniindgey whertdenetirti osi s,
chroni ¢ i nf| angRlaley [@RSqasgoQh stNB: YEALYS anfUgRRQk LR LEEHS, deform ty
of the uterus, 68 adenonyosi's of_the.uterus,.gt rocervical laceration,

post -traunat i @P&VEeds Spsgréed ToR-(1)apndgdaist bedai -be useful as a
prophylactic 5 and/or therapeutic agent for hypertension, nyocardi al

dysfunction, acute ,renal fail]ure, stress-related di seasgs, for exanple, (1)
di seases of cardi ovidscill ﬁonw %"&ﬁ’ﬁ%‘l’g FESEYr PECHRPICS diCalthent ar cti on,

arrhythm a, escrpenidy diestasies (af -r(@$pibatery thgstempdnfbraachi al ast hma,
hyper pnea, ¢y ndn 0% GhSobeibily gd'iﬁ?&%?[;cisz]; Fﬁgsg%a%ﬁ'egtaggﬁsw em (e.g.

chronic “arthorheunmatis bago, 'm ‘tensi‘on 8, etc.), (4)
ot her di seasebetwegn Heapyemedincli andt 86Rcl is obtained. Then, the

obtained compound is assayed as to whether it has the
above-mentioned TGR-1l-mediated cell stimulating
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-l-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-l-mediated cell-
stimulating activity is measured and compared between
when the compound that activates TGR-1 (e.g. Neuromedin
U or TGR-1 agonist) 1is 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.



di sorder, chronic pain, decrease of imunity, etc.), 15 diseases of
- digestive system (gastric ulcer, ulcerative colitis, etc)
ant agoni sts are useful as a uterine contraction suppressing agent for

associated with
excessive uterine contraction , such 206ds too strong contraction,
pseudo-contraction, prolonged pregnancy, tonic uterine contraction, fetal

aneliorating, preventing and treating various di seases

asphyxia, uterine rupture, endocervical canal |[|aceration,

Further, TGR-1

premat ure

delivery, nyoma of the uterus, deformty of uterus, adenonyosis of the
uterus, 25 ab][lor @inﬁép@éﬁtyeaé@ﬁﬂgt:ls cmw@i €hé nééﬁ@@h?éyoﬂééﬁa&e
uterus, care for, npther's ti nc r nt ation,
Prader-WI1i &§wHronies nigl?%? %[’F‘?’@P Je"g\}g %'é?%caer LE? ’ﬁ@dﬁ?u and a
conmpounds
obt ai nabl e by the above-nenti oned screening nethods or screening kits on

the basis of said function, TGR-1 agonists are used as anorectic agents,
anti 69 adi posis @gehbs, otkardnesdf osibhati RER-hndnpagyphals acanand TGR- 1

ant agoni sts_afg, psed @se é$6Y@%PéJ§Pta?ctf\Pit$é1§ 58l fieofodtes € anp

salt thereof shfs dhe Iawmﬁ¢xﬁbcﬁhaxmﬁ¢euﬁim@lappetite,

can be obtained 5 accordin to t

screeni ng ki tth‘¥bra’é€<a‘1‘ﬁﬁ%u PHES AR BRYT TR F3C

anmong

t

of the

ound t hat

e above-nenti oned screening, nethod or the
Q&%ﬁ%ﬁ%ﬁﬂ?ﬁ@ﬁﬂ

i s used.

The exanples gs£ gnsabitmd hth@nréé@fsmm@ctbﬁsﬁlés salt with an organic
base, a salt wth an inorganic acid, a salt with an organic acid, a 10

salt with a basic or acidic amno acid and so on. The preferred exanpl es of
salt withoan inorgance Nbasemedthudeomnaab&hti thetrabfsaélasaeshtas sodi um

sall, Potassiim sablin dhialio ﬁﬁ&g@{f‘énsa&? cAb el sal ty 15, and

nagneS|unlsaI um num sa anmoni um sa

pressure, the regulatlon of ion- transportatlon in

intestine, and the increase in ACTH and subsequent

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,



etc. The preferred exanples of salt with an organic base include
trimethylamne salt, triethylamne salt, 20 pyridine salt, picoline salt,
2,6-lutidine salt, ethanolanm ne salt, diethanolam ne salt, triethanol am ne
salt, cycl ohexyl am ne salt, dicyclohexylam ne salt,

N, N' - di benzyl et hyl enedi am ne salt, etc. gg The preferred exanpl es of salt
with an inorganic acid are hydrochloric acid salt, hydrobromc acid salt,
sul furic acid salt, phosphoric acid salt, etc. The preferred exanpl es of
salt with an organic 30 acid are formc acid salt, acetic acid salt,

pr opi oni ¢ a0|%£§%Jto lsnar %.a0| salt, oxalic acld s% tartarlc acid
salt, maleic A4 SNIOSISidy N E Rt U %ﬁ%ﬁﬁ5¥%§a§C|&C§§PFloﬁal|c aci d
salt, nethane@@BﬁbﬂH@uma¢ud:$¢keﬁsbewm@aewulfonlc acid salt, benzoic acid
salt, 35 etc. 70 The preferred exanples of salt with a basic amno acid
|nclude asalt with arginine, lysine, ornithine, etc. The preferred
exanpl es of salt RGRT larp e aind SF sardlato kecivd e vdl wde aa pygiphydiadtigsparti c

acid, glutanm engaeid:net@pehenr LhentomeuRg %Q&%h@q%he #oRg g 1SCr eeni ng
nethod or the screening kit or a salt th ereoP is used 10 as the

above- ment i onEYSEPRGEIOR cATUEE FSBG lad Al MIrSus S TRRSS t15d ad6fpound

obt ai nabl e usidﬁgetaBQSSCI’fe&nieﬁtgmplI%t hqd)okikke seer egnicagdkiblvaBud agal t
thereof is used_,as the above-nenti.on prepared by 15

publ i cly knowdYSetHod§PoREF XS Fés’tW¥°€8%866hd18§ﬁrcﬁéoﬁsed orally as

t abl et s havi ngrghgyahmdeat iertg -or, (Ent diiseaceat ofig raspieaessyr pystapsul es,
elixirs apd MLCLACARSY! 8Stnfh, PR §@&§5@"$¥ﬁar%&e'nb%%t50n«3§uch as an

aseptl c solution or suspensit on "W wat er
diseases of musculoskeletal system (e.g. chronic

arthorheumatism, lumbago, migraine, tension headache,
etc.), (4) other diseases (e.g. diabetes, climacteric
disorder, chronic 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-



20 pharnmaceutical ly acceptable. For exanple, these preparations can be

. produced by adm xing physiologically acceptable carriers, flavors,

exci pients, 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 phargaceutical formulation. The anount
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 adm xed in the tablets, capsules etc. include, for exanple, binders

such as gel %d{boﬁ)& rhéé@«!sch,rénﬁ@ﬂ@é‘sﬁrﬁ& N2 ki pcﬁwrwge_rats such as
crystalline cellul ose; swel 1i ng 35 ]%gnts uch as corn starc gel atin and

al gi ni ¢ aci d:2%4 TG} AHMAIPUH S8 i SRS AFMNSrers such  as

sucr ose, | act ose and sacchar i ne; and flavors such as pepperm nt, akanono

oil and cherry. en hgaggy% ofsthén ?daﬁggquQr ) d%g%%gﬁfarrlers

such as fats and oi 's”can be contaln heé nateri a ed above.
The asept B¢ mmnnmdimqntd(ﬁherﬁbﬂMeTNﬁn%wpﬁﬁﬁf&ﬂnﬁﬂQmQQimQﬁh%ﬂdmhg to

conventi onal pharsmceutialy fof latdode, diRsUid Mk ALyIRRANg N the

active materi natural I’y ‘occurring vegetabl € oils such as sésame oi
10 and coconwcerptalnle erilkt eks siraf asllia| SAMRIE RS 2 Te ladqliddus | i quid

for injectiongingcladesnid Afas@XxadmiLnt AV (Hrpgjxfcjﬁnﬁﬁhdaf& Ora afxlitsotonic
solution containing glucose, and ot her sugg nqhtary ent s (éﬂg., 15
D-sorbitol, DYHeEhAT ot 2oL Um TFr it %t e (fi&
conbi nat ilon W 4 ht swi tlabd dosol aibd |acﬁsrdmjcécmlr&s adicbholds e.qp., et hanol
etc.), polyalcohols (e.g., propylene glycol, polyethylene glycol etc.) and
The preferred examples of salt with an inorganic
base include an alkali metal salt such as sodium salt,
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,
succinic acid salt, malic acid salt, methanesulfonic
acid salt, benzenesulfonic acid salt, benzoic acid salt,
35 etc.




noni oni ¢ surfactants (e.g., Polysorbate 80TM HCO 50 20 etc.). The oily
liquid includes, for exanple, sesane oil, soybean oil etc., and may be
used in conmbination wth solubilizer such as benzyl benzoate, benzyl

al cohol etc. 25 Further, it may contain buffers (e.g., phosphate buffer,
sodi um acetate buffer etc.), soothing agﬁgts (e.g., benzal koni um chl ori de,
procai ne hydrochloride etc.), stabilize (e.g., human serum al bum n,

pol yet hyl ene gl ycol etc.), preservatives (e.g., benzyl 30 al cohol, phenol
etc.) , antioxidants etc. Usually, the prepared injectionis filled into
sui t abl e anpoul es. The pharnaceutical preparation thus obtained is safe
and low toxic so that it can be adm nistered to 35 warm bl ooded ani mal s
(e.g., hunman, gui nBze phxefented 7&xampbes @f gsaltheeip;h coviya swnkaysinagdog and

chi cken), a i & rog) fi .. Dose af t.he conpaund or a salt
t her eof (espggaa]ltq f/lrhé%a% aargos‘r)ﬁglstt gl%%iagr{?lln?%c%t ;ilynséléletiy otr{ﬁl L{h'glcllneeeni ng
met hod or the Gs’f@r-eeﬁ'ﬂlﬁgplrﬁpfegfreﬂhéﬁpmeé@ﬁt ofnsenti wathi kh waigicdependi ng
on condi ti gns.anlihPral; AAHIIR & 100 Gk a]%‘iiéﬂétg@tdcg’&,(%qu‘ic%gg%%

wei ght) with hypertension, the dose is normally about 0.1 to
preferably ab@#t%0St%D to 300 ny, and nore preferably about 3.0 to 50 ng

per day. In parenteral adm nistration, the single dose wll also vary
dependi ng on subjegt to.be adm nistered,. nditi.ons, .routes faor

adni ni stration, et%@?e o?heex%orﬂﬁoelfné iorﬁ:a#%x} O']eectlisolﬁlq‘ S £ SRR t
patient with 1% thpterctrendicom(@@dng ngody tweirglat Jsaladcaeiregeous| ywsed daily
dose of abgut Q Qld Q3 dhe Vi€ | bqut 1, .t : re
preferably ab(?ut 0.1 to 10 r?gnocvl\i%lnl%rda%é: ggm'qhtl sctggr g& %ﬁ%&a\%ngﬁgﬁﬁ%%r

ot her ani mal species, the dose to be adm nistered can al so be cal cul ated

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 produced 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;



20 according to its body weight fromthe dose for 60 kg body weight. The

. present invention further relates to an antibody to TGR-1. 25 The anti body
to TGR-1 may be any polyclonal or nonoclonal antibody which is capabl e of
recognizing TGR-1. The antibody to TGR-1 nay be produced by a well- known
met hod for producing an antibody or antigera, 30 using as TGR-1 the
antigen. [Preparation of nonoclonal antibody] (a) Preparation of nonocl onal
anti body-producing cells TGR-1 is adm nistered to warm bl ooded ani mal s 35
either solely or together with carriers or diluents to 73 the site where
the producti onuedfi @it doglych Sa Passdid €1 ubys tdrer gy ndvsddtdners ductorder to

potentiate the antibody productivity upgn the adm nistration onpl ete
Freund' s adj WA U GrOT fic ot 1T I'—‘?récimsda‘gaéadﬁmea’ntarﬁg %%r%ﬁﬁ%r stered.
The adm ni st r¢ppernisnusustdnponarsikdanduthonce. evidey Bweapsudiex iweeks and
two to ten tiyes in.t g%cggsag Examm) eslpciuitémcaajgpjlélcgbg@c énp‘;?daqu ani mal s

are nonkeys, rab%its, guinea pi'gs, mce, rats, sheep and goats, with
the use of mcelanckRn e b talingd pkefdre setbteniale fesparkad cbafe.

monocl onal  anii bogyesp P O £€1 48, e AT IR Oodsd AU M8 SpoBnilatBEE are

i mmuni zed with an antigen, a individual having 15 detectable antihody titer

i s selected, 3HENFSHILE FTORYSHPH MU PRI AT FHA R aF2 P30 D BY ve days

after the fidwdsoéIvayg zad | Qs peidt et £ o tye il ued 1gr €l | end cont ai ned

therein are fused wih eloma cells t i ve. , monogl onal _ ant i body- produci ng
i oS T4 22!

hybri domas. VERS T of the’ T Y% ijl‘]tserSIfcﬁh ant isseesfaamerra%/ e carried

out, 10 and coconut oil in vehicles such as injection water.

The aqueous ligquid 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 etc.), and may
be used in combination with suitable solubilizer such
as alcohols (e.g., ethanol etc.), polyalcohols (e.g.,
propylene glycol, polyethylene glycol etc.) and
nonionic surfactants (e.g., Polysorbate 80™, HCO-50

20 etc.). The oily liquid includes, for example, sesame
0oil, soybean oil 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 1is
safe and low toxic so that it can be administered to

35 warm-blooded animals (e.g., human, guinea pig, rat,



for exanple, by reacting a |abeled TGR-1 with the antiserum followed by
assaying the binding activity of the |abel bound to the antibody. The

fusion may be carried out, for exanple, by the known nethod by 25 Koehl er
and MIstein (Nature, 256, 495, 1975). Exanples of the fusion accel erator

are pol yethyl ene glycol (PEG, Sendai v1(£us, etc., of which PEGis
preferably enployed. Exanples of the nyeloma cells are NS-1, P3Ul, 30
SP2/0, AP-1, etc. P3Ul is preferably enployed. A preferred ratio of the
nunber of the anti body-producing cells used (spleen cells) to the nunber of

nyeloma cells is wthin a,.range of approximately 1:1 tq 20:1. Wen PEG
(preferably, PRESfo0® % PEES00GF Y s "Ef&%@é”i {0 Saé’dc&&’&é:ﬁ(ﬁnit'i on of

appr oxi mat el y ai@phtid i80%%6 (feold .ol )y ardl ifrichbat i ng at 20 to 40C, preferably
at 30 to 37C for 1 to 10 mnutes, an efficient cell fusion can be carried

out. 5 Various nethods can be used for screening a nonoclonal
ant i body- pr oduci ndd8gbrafddie Punming of a adt rdrarsesS | (wenadd ad Lvet hod

whi ch conpsi se$ +a@@inng t sh Nen3perRaldmit i@fe dnBhr LHQMR LR 2 19 hdtRRase
(e.g., mcroplate) adsorbing TGR-1 antigen directly or 10 tq%et her with a
carrier, addi R &veafCreemttRodido@fi theapressay dRyerd ivsuyd ldeVPEYare
usgdl fgr thﬁ delplendfiug o, c@mgiitmse iTrMeragl abmling sarbitheey tios ausgd) ,

| abel ed with a radi ogact.iv tance or an.enz 0 Protein A

det ecti ng thea%ﬁgcpgﬁélengr{t%ﬁbz(gy%ﬁ n&'efght%()) %ﬁghs%‘p/ip T ﬁ§§é,°nan%p1§ met hod
whi ch conpri s€®saddisngorimad lyupbomdt &ntl ab AYOOI conapire fa rablliyd apbase

adsor bin an jant Ll nogl o i ti r i , naddi R 1

| abel ed \?\Ill(% h é'?at&ioog@téi &%s%gxlgt g‘r?%% g?%g%rg%zl mga,b%hgné'ge_sgc?i%ng t he
monocl onal anPeBod¢YbodRdPegerrerad sgmiaighagseion, 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 to 30 mg, preferably about 0.1
to 20 mg, and more preferably about 0.1 to 10 mg will
be administered intravenously. 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



The nonocl onal anti body can be selected according to publicly known

. methods or their nodifications. In general, the selection can be effected
in a nmediumfor 25 aninmal cell supplenmented with HAT (hypoxant hi ne,

am nopterin and thym dine). Any selection and growh nedium can be

enpl oyed as far as the hybridoma can grew there. For exanple, RPM 1640
medi um containing 1%to 20% preferably 10%to 20% fetal bovine serum 4T
30 nedi um (WAko Pure Chemi cal Industries, Ltd.) containing 1%to 10%feta
bovi ne serum a serumfree nmediumfor cultivation of a hybridoma (SFM 101

Car i ed ol gameral T sy 37c For about 5
carried out genera at | t o, ._prefera at 37C for about ays
to about 3 thepr%?“élrr&b?Vaitlfglto“g Wets FHhAHEN T A5F 5%, The

anti body titeintfbodherdidyierisiiparpgat aife afdnal hiydrdecdrom carontpd ete

det i ned in th f t he anti ti i ' i bed
determ 196, S0 0 BRSNS LIS ARG (i nd 1 ADLIASR dlgper e
purificatbon nd admionioctered . ditte oty et deet icay risedismal ivh qawrisgire way as
the case of Py Wpl- AP, ol SOMEMLRAlo MBS NP difes 1O

n n o obu

separation a purificati i mmunogl Ins (for exarg)I e, salting-out,

al cohol precitpttati divamplsselektie R hicarleiviimatinedesd etimspifor esi s,
adsor ption ang-degaiipdyHdn Mkt PN Fhangelred ©itys, REAR, rats,
ultracentrifugation, gel filtration, or a 15 affinity purification nethod
whi ch conpri e%%l‘?‘?égtq??gts oM YA bt HoRE WitdF aﬁ{}/dacliaitvsatbeedl%sor bent
such as an agntefreuredid nding solid phase, Protein A or Protein G and
di ssociating the binding to obtain the anti body. 20 [Preparation of
pol ycl onal anti body]

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, 495, 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



The pol ycl onal antibody of the present invention can be produced by
publicly known nmethods or nodifications thereof. For exanple,

war m bl ooded aninmal is imunized with the conplex of the 25

a

i mmunogen(TGR-1) and a carrier protein in a manner simlar to the nethod
The fraction

descri bed above for the production of nggocgopal anLibodies._ e act 1 of
te romthe inmunized animal to

containing the antibody to TGR-1 is coll .
carry out separation and 30 purification of the antibody.

f t.ei linked to.the hapten in
AT or carr i e HRHRE AE 2L G s BiETesting BoauD; Soe7,

In the conpl ex of
i mmunogen and carrier protein used to inmunize a warm bl ooded aninal, any

o

y_35 m xing
iy

produced to tHe umirmiedztem,nmremfﬁmiemdamﬁl& fissdiore ar we al blumdn
coupled to

bovine thyrogl ‘f qL keyhol e |i npet henpbcyanin, etc.
hapten in a carrler o- ha

is

pten weight ratio 5 of approximately 0.1 to 20,

preferably about 1 to about 5. A variety of condensation agents can be used

for the ceupling wfr LA it daPiLNbe Cﬂé’é&“@éxdeéb’xdeﬁ‘enl%

mal ei m de activat ed ester and activated ester reagents contalnlng t hi ol
group or dit hi¥RASIRAaL gﬁQﬁh?99¥3H£9QPQ%ﬂgthﬁ?ﬁ%ﬂﬂm% -ngxarpd esorvdensat i on
product is adrsuulsthesrtebdso mwmadela eroed vaniomlceomrtikels $@lcahy or

rbodii m de,

together with arrlers or s.ta he |te t hat n produce the

anti body by the admi sattraé]ttl (Sﬁmhlyr? (9 Fot5& ?\Lt31d'atpe1 (S38%ti-body
productivity unkmrdﬂﬂatﬁhnadannbﬂngoWGRamnMHﬁmgenFﬁeuedt&yaduuvant or

i nconpl et enFr ] %gﬂ) The adnln stration is
usual |y ngge 0 c§§§%gPH%%ptoq%& %k an ?E{ |w§gmuno P H

antibody (where mouse cells are used for the cell

fusion, anti-mouse immunoglobulin antibody is used)

labeled with a radioactive 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 solid 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%
20%, preferably 10% to 20% fetal bovine serum, GIT

30 medium (Wako Pure Chemical Industries, Ltd.)

to

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



The pol ycl onal antibody can be collected fromthe blood, ascites, etc.,

. preferably fromthe bl ood of 25 warm bl ooded ani mal i muni zed by the nethod
descri bed above. The titer of polyclonal antibody in antiserumcan be
assayed by the sanme procedure as that for the 30 determination of titer of
serum anti body descri bed above. The separation and purification of the

pol ycl onal anti body can be carried out according to the nethod for the
separation and purification of imunoglobulins as perfornmed in the
separation and 35 purification of nonoclonal antibodi es described above. 77

The antibody @f 1 hfed£sedridMeNtionsd ScEApablee an@fi bo@§0gNItzIMNe £
specifically TGR-1. Therefore, the qgéib dy can be used to quantify TGR-1
in atest fiufRf SEEHET SRS HR3He arfd %?‘Fji(ﬂ?ﬂﬁ]o%é%ﬁ etc. Thus, the
pr eﬁegt [ ?v)erm&*@étmpmydiom,iﬁ otheexasgd e, fdhetHeol drosibagdy qiatrd st fircat i on

met hods: (i) a nethod of quantifying TGR-1 in a test fluid, which

conpri ses rea%??+ﬁf¥?m§%ﬁé%§hﬁé/%%O e present 10 invention conpetitively
with the ttest fluid and the | abeled TGR-1; and neasuring the ratio of the

| abel ed TGR'&Jﬁ?ﬁh%thiﬁﬁgﬁqﬁgm%%6Cfgﬁgl(Aﬂeiﬁb&$th°d of quantifying

TGR-1 in a test \ nprises reacting the test fluid with the 15
anti body of the pPeBaRatieyentd oPUT HADERTFEQRAOEHN? FORRF+PRR and t he | abel ed

anti body of the: MFESENtan | bW sl +ONedi dt t Bnegus| yad weguanttiad | yasand
measuring thefactlvit¥ of the L@?q&ﬁo t he |nnDbJIu%%n qgmglef. 20 In
(ii) describedf abRRIYFIORIL AR ERIDE PatCYRE T cﬁkﬁ TYniZes the
N-term nalo regéparatidind punc f1deetiddhest antrinbootyl olmakiss W £ t he
Cterm nal re@iéﬁbf@, gg%%fng—out, alcohol precipitation,

isoelectric point precipitation, electrophoresis,

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 solid 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 thereof. 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



25 Using the nonocl onal antibody to TGR-1(hereinafter sonetines referred
to as the nonoclonal antibody of the present invention), TGR-1l can be
assayed and al so detected by tissue staining. For this purpose, an

anti body nol ecule itself nmay be used, or F(ab')2, Fab' 30 or Fab fractions
of the antibody nol ecule may al so be used,. Assay net hods using the anti body
to TGR-1 are not particularly limted. Any assay nethod can be used, so

| ong as the anpunt of antibody, antigen, or antibody-antigen conpl ex
corresponding to the amount of 35 antigen (e.g., the anount of TGR-1) in

t he test f|UId 78 can be dgagcted che cal ., or sical nmeans and the

anount of the HhTTGEN chh Bt Lot Ay 1Lﬂﬁﬁda tsq A" RS prepar ed
from standar d sutnitéons @orEng e, H:rmx/wne avoumt s ldfuntihe, amngfm For

exanpl e, nephr QR i t ]{%&g{‘rﬁ; and
sandwi ch netho a({d/eloa%pl?loprl atlé %ul;%dﬂq&ft% andwi ch met hqa
descri bed bel dwWeiey o dtankest dibli €anr ki dlapthsiaight yradrid
specificity. ¥ Agpdhacdmbaliyng agey for ghedmihgdsgsing dahalest

substances, there are enployed, for exarrpl e, radioi sotopes, enzynes,
fl uorescent substances, |um nescent substances, etc. For the radioisotope,
for exanple, [1251] , [131I] , [3H and [14C] are used. As the 15 enzyne

descri bed above, ab nzy specific_ activit referred,
for exanmple, O- ga]%ac IngI (ic?éef c%%f%fés < W?a‘f?rheb "b% ‘%‘af%fg
per oxi dase, neiheet @mmmmmmm e Hagkeerar eGﬂlsedrala)eamilees of the

f1uorescenp s%&%&%m@ AR AhfdH Y ESCATNE AN LyQr %S&%]\Ated

i sot hi ocyanate. For the |um nescent substance, for exanp um nol ,
| umi nol ~ der i PitG&Fe e AR e GoR tadid neucdige@d Wi omir torﬂrerqw@opnm@yl

bi ot i n-avi di n gxysfremrandeRl Eead they ddupdiing .

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 usually 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 separation 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.



anti body or antigen to the label. 25 For imuobilization of antigen or

. anti body, physical adsorption may be used. Chem cal binding nethods
conventionally used for insolubilization or immobilization of proteins or
enzynes may al so be used. 30 For the carrier, for exanple, insoluble

pol ysacchari des such as agarose, dextran, cellulose, etc.; synthetic

resin such as pol ystyrene, polyacrylamde, silicon, etc., and glass or the
| i ke are used. 79 In the sandw ch nethod, the inmobilized nonocl onal

anti body of the present invention is reacted with a test fluid (primry
reaction), then with the | abeled nonoclonal antibody of the present

i nvention (seconda 5 reaction), and the activity of the |label.on the
i mobi i zi ng carrFé¥ ?§£h83 Yr@ ,taﬁe?ﬁﬁﬁe? el%ﬁﬁﬁﬁfo%flsTffgﬁb}% the test
fluid can be gfiardétcddgretzidhespecefically MBGR+1 mETlye@mibsecoridary reacti ons

may be reversed,. L on . per ned; si e or 10
with an int er?/rg\t%b%g %%ﬁe*?ﬁgé%%e%? %a ﬁ%ﬁﬁodﬁg giradllfné%%%ﬁz%{?%&/n may be
the sane a&s téopectebly ibedtzdovandywich hanmzrehd eay | ithoaddays,, tthe

i mobi | i zed of o Label od,anti Hodyrdei fof , NESESSRIMp Ve basRd Ao DR dype 15 of
anti body, but” a mxture of two or nore types of ‘antibodies may be used to
i mprove assayddamtificrtionrmetndsike. In the sandwi ch assay for nmeasuring

TGR-1, the 20 nonpesl anpktasdi bedgesnef rybegprerent ihnyebésontwhigeh bind to
different sites, o referably used i,n ,the_first and second

f TGAR- 1,
reacti ons. Thﬁgfc%sc?%p¥h§éga ??%Bﬁ?%syﬁ%e%n?¥P?%% 95 rshe R TEond
reacti ond0 f ofnvextihph ecombeni theelntwhodythsedesh fheidexmhdtireacti on 25

recogni zes thfagéigén}@@llfQQA@Qn@gsagi%&’tﬂé fétio of the labeled
TGR-1 bound to the antibody; and,
(ii) a method of quantifying TGR-1 in a test fluid,
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 sequentially; 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 of 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 antibody, antigen, or
antibody-antigen complex corresponding to the amount of

35 antigen (e.g., the amount of TGR-1) in the test fluid



preferable to use the anti body recogni zing regions other than the
C-termnal region, e.g., the NNterminal region in the first reaction. 30
The nonocl onal anti body of the present invention can be used for assay
systens other than the sandwich nethod, for exanple, the conpetitive
met hod, immunonetric nmethod, nephronetry;getc. In the conpetitive nethod,
antigen in a test fluid and the 35 | abel ed antigen are conpetitively
reacted with anti body, 80 and the unreacted | abel ed antigen (F) and the
| abel ed antigen bound to the anti body (B) are separated (B/F separation)
By neasurin h f n o Feahh u of the
antygen in th%a%é§¥af ﬂ% ? é%%%ﬁfﬁgd §T %ygﬁéﬁb ?E%%%I%% neph d
includes a Ii @modmﬂihé?sfetﬁf@t W@d—l@&ﬂmgla@n bentdadegyt aitieda feoiulgl ¢ thodmed

pol yet hyl ene ghycel p&%ba@@%.%%%%f%@d%@é%&j§%l%%ﬁ%%@aEﬁnﬂ%@%&%@diannthe
sol ubl e anti body; and an solid phase nethod either using the i mobilized

primary antibGEPUREE & G@@n@nﬁﬁéﬁ§blu5Pé BXRRBLS - aﬁ?PBBﬂ?eﬁﬁﬂ t he
i mobi | i zesl se@@ma&rlytlmt imeatbdsl,N irt@niomaLrae ettt odEt Aed, sahtighcheacting

antigen in a_t | uid_and i nmobi l.i zed an npetitively wiith a
definite anoufl %%Pdlgﬁglgggﬁ%ﬂﬁ&f L fge %U wg%%p%§ SF§d¥é§ gaogron1the
| i qui d phase. deAlctréibeslt bedloy, b@ﬁm@rmmeacpnqjeaabﬂ@ennlmeamsesf fluid wth

an excess ano f , d then adding imobilized antigen
to adsorb theggﬁfggékgg?lgqla% aﬁﬁl ody, the solid phase is separated
fromthe |iquid phase. Then, the amount of the label in either phase is

measured i@ quantify drhe 13iHd19ely idyddte Aastend dhodsd u!sfln}jjle nephronetry,

an insoluble precipitate roduced after the antigen-antibo reaction in
gel or R %el%d subst%nces there are employ%d for exa%ple,

radioisotopes, enzymes, fluorescent substances,
luminescent substances, etc. For the radicisotope, for
example, [I%I], [1“I], [3H] and [“C] are used. As the

15 enzyme described above, stable enzymes with high
specific activity are preferred; for example, B-
galactosidase, PB-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.



solution is quantified. When the anbunt of antigen in the test fluid is so
. small that only a small amount of precipitate is obtained, |aser
nephrometry using 30 scattering of |aser is advantageously enployed. For
appl yi ng these i nmunol ogi cal nmethods to the neasuring nmethods of the
present invention, any particular condiybi ons or procedures are not
required. 35 Systens for neasuring the rat TGR-1 of the present 81
invention or its salts are constructed by adding the wusual technical
consideration in the art to the conventional conditions and procedures.

For the details pf {Hes€a@REER md e Cahe NBRNSH1 T B &I BGEo EBsh a1 be nade
to the followi ng reviews and texts. See, for exanple, Hroshi Irie, ed.

"Radi oi nmmunodsEPodkdtfandita, Pt sHEER o7 T Shivith & ed.
"Sequel to theestRafhiwidmpiaseay 'rdadiastsha, thriblwishedHen 11:5)ed Ei j i

| shi kawa, et al. ed. "Enzyne i say' (lgakushoin,. 10 published in
1978); Eiji I%ﬁﬁ%é%%ﬂa%ﬂagﬁg%gégn%ﬁgﬁ%ﬁhﬁ35%¥%ﬁéJégggyJi?bn %ﬁfﬂggr

(1 gakushobn, yreidtisired dml 1982)actEiyity shi kdwa,ladtelalon edhe " | nmunoenzyne
assay” (3rd egduodl aKURhaldy bl { ShEd P8 Qe r d¥Rf RGAS dnfh N WL OGY,
Vol . 70 (Innunoé%en]ca 5 Teéhnlques (Part A)); ibid., Vol. 73

(1 mmunocheni cBFR-Teldhripidse g Pafkuig) Joan el quaystifipd (| FhenOEREH cal
Techni ques (Re¥ t+1d )prin s ,and®lse dthddiprunachenimainayl asdhiniduasdbPart D
Sel ect ed | munoassa 2%%; ibid., Vol. 92 (Imunochem cal Tecﬂplgres (Part E:
Monocl onal ﬁ%n’iki% HELONF @i ARS8 WEHHSHRIYS 1Y W, Vol .

121 (I mmuoocheiticadn Tacturwples [Rar tLabelbivr adens ahdcheahody famd

Monocl onal Ant i badies all publ.ished b Acadeni c Press Publishing). 25 In
this way, TGiIT“égDalnl Qea?%luoanntnlp% ebae ihcﬁn%isyg e sa:sngcl Ri td)e/esucsxlalﬁbge hag3 Oa‘%gt I body
of the present invention.

In the sandwich immunoassay, the immobilized or
labeled antibody 1s 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,



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 anti body of the
present invention can also be wused for specific detection of TGR 1 present
in test 35 sanples, such as body fluids g@ ti ssues. The anti body 82 may

al so be used for preparation of antibody”colums for purification of

TGR-1, for detection of TGR-1 in fractions upon purification, and for

anal ysis of the behavior of TGR-1 in the test cells. 5 In the

f t d I d d ted in
stcor dance. wi A FEe FORAESTOR CARAIEH G IR dehoAPEalt RodeRaL&tur o or
the conventi amaligeanibeunid tichehar antébaay €8)okrehisepaaaeetl (B7ewn bel ow.
Tt beatc] SRRl oAl AP Chiabdr tng | ORE URLESS OFMERM PopLDCISTRCL OV

deoxyri bonucl enentary deoxyribonucl éi ¢ aci
adenine T . tleynifne the @m@wmmeofcthecynasgﬁa Yn thiey fiesé dludyt dsi ne 20 N :

adeni ne, - gyaniageriuh@sl.NerRt LBYFLNEealt i oAUROLAG OngyaakoeaM aden ne or
cytosine Wadenine or thym ne S guani ne or cyfosine RNA : ribonucleic

aci d nRNA : nedS¥idgepPheissonetherc uadng agappti eéaxynadené@.lﬁ@lter ifpE@s phat e
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 soluble 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 guantified. When the amount of antigen in
the test fluid is 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



dTTP : deoxyt hym di ne tri phosphate dGIP : deoxyguanosi ne tri phosphate 30

dCTP :

deoxycyti di ne triphosphate ATP adenosine tri phosphate EDTA :

et hyl enedi am netetraacetic acid SDS : sodi um dodecyl sulfate TFA

trifluoroacetic acid 35 EIA :

enzyme i mmunoassay 83 Gy or G glycine

Al a

or A: alanine Val or V: valine 5 Leu ogiL: leucine 1Ile or |: isoleucine

Ser

or S

met hi oni ne

| ysine Arg or

Tyr

or Y:

aspar agi ne

Et

et hyl

10

15

20

25

30

35

serine Thr or T. threonine Cys or C cysteine 10 Met or M
GQu or Eglutamc acid Asp or Do aspartic acid Lys or K
R arginine 15 His or H histidine Phe or F: phenyl al ani ne

tngﬂé}etiJﬂ Poori N 44 aphacofyOritdd Wy AlddingGerAsn or N
BLPS.nu%Lt%C l'Uta?lmlocF.%}ﬁne ;I'pd%ruat'i r}lriorgltlﬁ'eangrct th0| cichl\ée - methyl

conventional conditions and procedures. For the

details of these general technical means, reference can
be made to the following reviews and texts. See, for
example, Hiroshi Irie, ed. “Radioimmunoassay” (Kodansha,
published in 1974); Hiroshi Irie, ed. “Sequel to the
Radioimmunoassay” (Kodansha, published in 1979); Eiji
Ishikawa, et al. ed. “Enzyme immonoassay” (Igakushoin,
published in 1978); Eiji Ishikawa, et al. ed.

“Immunoenzyme assay” (2nd ed.) (Igakushoin, published
in 1982); Eiji Ishikawa, et al. ed. “Immunoenzyme
assay” (3rd ed.) (Igakushoin, published in 1987);

Methods in ENZYMOLOGY, Vol. 70 (Immunochemical
Technigques (Part A)); ibid., Vol. 73 (Immunochemical

Techniques (Part B)); ibid., Vol. 74 (Immunochemical
Techniques (Part C)); ibid., Vol. 84 (Immunochemical
Techniques (Part D: Selected Immunoassays)); ibid., Vol.

92 (Immunochemical Techniques (Part E: Monoclonal
Antibodies and General Immunocassay Methods)); ibid.,
Vol. 121 (Immunochemical Techniques (Part I: Hybridoma
Technology and Monoclonal Antibodies)) (all published by
Academic Press Publishing).

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
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

samples, such as body fluids or tissues. The antibody

25



TC : thiazolidine-4(R)-carboxam de Bom: benzyl oxynmethyl 30 NWP :

N- et hyl pyrroli done PAM : phenyl acet oam denet hyl The substituents,
protective groups and reagents, which are frequently used in the
specification, are 35 shown by the follow ng abbreviations. 84 Tos :
p-tol uenesul fonyl HONB : 1-hydroxy-5- norggrnene 2, 3-di carboxi m de Bzl
benzyl 5 Z : benzyl oxycarbonyl Br-Z : ronnbenzyloxycarbonyl d-z
2- chl or obenzyl oxycarbonyl Boc : t-butoxycarbonyl HOBt :
1-hydroxybenztriazo|e 10 DCC : N/ N - dicyclohexylcarbodiinide TFA :

trlfluoroacetlc 9-fluoren t hox an
di ni t r ophenyl “ﬁl alsto uet ‘ﬁfﬁet%oyﬁ rf? naori ﬁYf bcéé}ﬁ/?dy tﬁﬁ)]% ser um
al bum n CHAPS f0134 p[l(r&ﬁ:loiaamcdemﬁ)ﬂWE-w m:—ﬁdrylchamaumjcm] ofl-TeRe{iana sul fonate

PMSF phenyl netdy] chiJan‘XJ ugﬂb 2%1{1%}'1 and for antaerSlé:)Igf the

(L-3-trans- carobox0|rane ‘eucyl -agumat |
Guanosi ne-5' - digfeossiated MAR-d: im rdiheurhesss@atlils. nedi um al pha Fur a- 2AM
1-[ 6- am nos2- ( 5- car boxy- 2- oxazol yl ) -5- 25 benzof uranyl oxy] - 2- (2-am no-5

hyl phenoxy)- ethane-N, N, N, N-tetra_ acetic acid- entacetox net hyl
ggte¥ P y) In the sSpecification and drawings, nuclélc acids y y

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 deoxyribonucleic acid
15 A adenine
T thymine
G guanine
C cytosine
Y thymine or cytosine
20 N adenine, guanine, cytosine or thymine
R adenine or guanine
M adenine or cytosine
W adenine or thymine
S guanine or cytosine
25 RNA : ribonucleic acid
mRNA : messenger ribonucleic acid
dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate
30 dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate

EDTA : ethylenediaminetetraacetic acid
SDS : sodium dodecyl sulfate

TFA : trifluorocacetic acid

35 EIA : enzyme immunoassay



HBSS : Hanks' Bal anced Salt Sol ution Fl uo-3AM

- 1-[ 2-am no-5- (2, 7-di chl or o- 6- hydr oxy-3- 30

oxy- 9- xant henyl ) phenoxy] - 2- ( 2- am no- 5-

met hyl phenoxy) ethane-N ,N ,N ,N -tetra acetic acid pentaacetoxynet hyl

ester HEPES:. 2-[4-(2-hydroxyethyl)-1-pipgrazinyl] ethanesulfonic acid 35
MeBzl : 4-net hyl benzyl 85 NMP N-net hyl pyrrol i done Each of the sequence
identification nunbers in the Sequence Listing indicates the follow ng
sequence. 5 [SEQ ID NG 1] This shows the am no acid sequence of TGR-1
obtained in Exanple 1. [SEQ ID NG 2] 10 This shows the nucleic acid
sequence of DNA encoding TGR- | having the am no acid sequence shown by
SEQ ID NO I . [SEFID ‘NO‘%]’ Fh¥YSi8Rows the nucleic acid sequence of primer 1
15 described in Expapbe A.. pBERLHhE NO 4] This shows the nucleic acid
sequence of pringr described in Exanple 1. [SEQ ID NO 51 20 This shows
the amno acid gggqﬁﬁn%%egf ‘p’iaglnﬁleurorredi n U-8 [SEQ ID NG 6] This shows

t he am no5aci d segerence bf degciNeuronmedin U-8. 25 [SEQ ID NO 7] This shows

the amno acid segpense Pt §hLEKGRine

Ser or S: serine

Thr or T: threonine
Cys or C: cysteine

10 Met or M: methionine
Glu or E: glutamic acid
Asp or D: aspartic acid
Lys or K: lysine
Arg or R: arginine

15 His or H: histidine
Phe or F: phenylalanine
Tyr or Y: tyrosine
Trp or W: tryptophan
Pro or P: proline

20 Asn or N: asparagine
Gln or Q: glutamine

pGlu : pyroglutamic acid

Me : methyl
25 Et : ethyl
Bu : butyl
Ph : phenyl
TC : thiazolidine-4 (R) -carboxamide

Bom : benzyloxymethyl
30 NMP : N-methylpyrrolidone
PAM : phenylacetoamidemethyl

The substituents, protective groups and reagents,
which are frequently used in the specification, are

35 shown by the following abbreviations.



Neur onmedi n U 9.
pig 30 Neuronedin U 9.

[SEQ ID NG 8] This shows the am no acid sequence of gui nea

rat Neuronedin U 23.

of frog Neuronedin U 23.

[SEQ ID NO 9] This shows the am no acid sequence of
[ SEQ I D NG 10] 86 This shows the am no acid sequence

[ SEQ I D NGO 11] This shows the am no acid sequence

of human 5 Neuronedin U-25. [SEQID th%ﬁ] This shows the am no acid

sequence of pig Neuronedin U 25. [SEQ I

NG 131 10 This shows the am no

aci d sequence of dog Neuronedin U-25. [SEQ ID NO 14] This shows the am no

aci d sequence of chicken

Neuronmedin U-25. 15 [SEQ I D NG 151 This shows the

amno acid sequence of frog Neuronmedin U-25. [SEQ ID NO 16] This shows an
am no acid sequence of a partial 20 peptide of Neuronedin U 25. This

corresponds to an Teer no padiod usegsendengtl the 4.to 8 positions in the

o 14 sesenapon B ERLS M

am no acid sequence

(as descri bed
5

10

15

20

25

30

35

i'ch
benzyl

I a t

Z : benzyloxycarbonyl

Br-Z : 2-bromobenzyloxycarbonyl

Cl-2Z2 : 2-chlorobenzyloxycarbonyl

Boc : t-butoxycarbonyl

HOBt : l-hydroxybenztriazole

DCC : N,N’-dicyclohexylcarbodiimide

TFA : trifluorocacetic acid

Fmoc : N-9-fluorenylmethoxycarbonyl

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 &: minimum essential medium alpha

Fura-2AM: 1l-[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-dichloro-6-hydroxy-3-
oxy—-9-xanthenyl)phenoxy]-2-(2-amino-5-
methylphenoxy) ethane-N’ ,N’ ,N’ ,N’ ~tetra acetic
acid pentaacetoxymethyl ester

HEPES: 2-[4-(2-hydroxyethyl)-l-piperazinyl]
ethanesulfonic acid

MeBzl: 4-methylbenzyl

r[n[er?%Qﬁ' 3-H0L thoLlg gahows the

€ “safe Sequéence as TCR-1



in WD 99/55732). [SEQ ID NO 18] This shows the nucleic acid sequence of DNA
encodi ng the am no acid sequence shown by SEQ ID NG 23. 30 [SEQ I D NO 19]
This shows the nucleic acid sequence of the prinmer RTGRF2 described in
Exanple 3. [SEQ ID NO 20] This shows the nucleic acid sequence of the
primer 35 RTGRRL described in Exanple 85 87 [SEQ I D NG 21] This shows the
am no acid sequence of rat TGR-| obtained in Exanple 3. [SEQ ID NO 22] 5
This shows the nucleic acid sequence of DNA encoding rat TGR-I.
Escherichia coli transformant TOP10/ pCR2. 1TOPO- TGR-1 which has cDNA
encoding TCGR-1 shemp by SEOmeRhIQpMOrdldkbalened in Exanple 1 was on deposit
with the Mnistry of International Trade and |Industry, Agency of

I ndustrial Science and Technol ogy, National Institute of Bioscience and
Human Technol ogy EAEBHYf tbeaseduencelideBtifiigashén Tewkeba- shi thébar aki,

W Ln i net LU RA e BERr AT on (I FO o | oo et a0 T 7 B8 ko Fonho,

Yodogawa- Ru, Osaka-shi, Osaka, Japan, as the Accession Nunber |FO 16336 on
Novenmber 12, A999.1gOz&scherichia coli transformant JMLO9/ prTGR-1 which

has cDNA encoding TGR-1 shown by SEQ I D NO 21 obtai ne in Exanple 3 was on
deposit with the MHAFsEROVEf LR nEBIRAL #EAGI STRRBRCENDT | FABStry, Agency of

| ndustrial Sshesatee@nth Tecdmoel©gy, National Institute of 25 Bi osci ence and
Human TechnolPQEQ(PBQEQiziocated at 1-1-
10 This shows the nucleic acid sequence of DNA
encoding TGR-1 having the amino acid sequence shown by
SEQ ID NO:1.
[SEQ ID NO:3]
This shows the nucleic acid sequence of primer 1
15 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]
20 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.
25 [SEQ ID NO:7]
This shows the amino acid sequence of chicken
Neuromedin U-9.
[SEQ ID NO:8]
This shows the amino acid sequence of guinea pig
30 Neuromedin U-9.
[SEQ ID NO:9]
This shows the amino acid sequence of rat
Neuromedin U-23,.

[SEQ ID NO:10]



3, Higashi, Tsukuba-shi, |baraki, Japan, as the Accession Nunber FERM

BP- 7355 on Novenber 9, 2000; and wth Institute for Fernentation (IFO,

| ocated at 2-17- 85, Juso Honcho, Yodogawa-ku, Osaka-shi, Osaka, Japan, 30
as the Accession Nunmber |FO 16488 on Cctober 24, 2000. EXAMPLES 88 The

foll ow ng exanples are intended to ill ustrate the present invention in
detail, but not intended to limt the scgpe of the present invention. 5
EXAMPLE 1: Coning of cDNA encoding TGR-1 and determ nation of its nucleic
acid sequence A PCR was carried out using human testis cDNA 10

(Mar at hon- Ready TMc ’ ontech) as.a tenplate, and 2 _priners, prinmer 1
(SEQ I D NO 3) and @I?\f%%%w?s%‘& Eigaile’ %?Pdﬁ%qﬁfﬁse Rf nér%vant age 2
Pol yner ase M airmomdddrorit-eth) , followed (i) 950 Cfor 1 mn.; (ii) 5

cycles of 95 C.;and 68 C for 2 min.; (iii) 15 5 cycles of 95 C
for 30 sec., gﬁ%f%@@g&sle]c. and 68 Cfor 2 mn.; (iv) 30 cycles of 950 C

for 30 sec., 62 Chdy Jwecthamnb® Gdid Yeqience ahdhymgne68 C for 7
mn. for ekongadyPmeAid @5-45he reaction, the reaction product was
subcloned into a plasm d vector 20 pCR2. 1TOPO according to the instruction
for TA cl oni ngIS tI(q rNﬂ'tlergen). The resulting plasm d was introduced into
E.coli TOP10, and Bhid asteowavilg dniendl 85180 sevpsenseleCtexyin a LB agar

pl at e cont ai ni %rmeiaclinl id1_. a result of analysis of each clonal
sequence, cDNX sequence(SEQ I D NGO 2) encoding TGR-1(SEQ ID NGO | ) was

obt ai ned. EXANEIER ZD ®dngdaxli son of Neuronedi n U-8-induced responses in TGR

30 1-expregsing CHQ Gl d o PGl GO £81d Ssdudh & 1 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 8 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.



sensor techni que TGR-1-expressing CHO cells were prepared according to a
. known net hod using the cDNA encoding TGR-1, 35 obtained in Exanple 1.

TGR- 1- expressing CHO cells and 89 nock CHO cells were plated in the
capsules for site sensor at a density of 2.7 x 105 cells/well, and
cul tured overnight. The capsul es contai 8i’/ng the cells were set in the site
sensor, and these cells were 5 refluxed with a | ow buffered RWI nedi um
suppl emented wth 0.1% bovine serum al bum n for acclinmation. Repeating a
punpi ng cycle of ON (80 seconds) and OFF (40 seconds), a rate of change in
extracel | ul ar [PEQWES NOredslUred as an acidification rate with the site

sensor 10 wth t} o] i PLg: i 8 H 5505,
SEQ I D NO 5) vvasJr I gsépgggpfgﬁgt ﬁéi%d%gﬁ]&bgﬁg{}?ﬂggdﬁ u%éég) sol utions

t her eof were Prepined tr Exempiep3w se decreased 15 concentrations. They
wer e exposed EgEéhleDcl@d)@zfor 7 mnutes and 2 seconds through sw tching
the flow paths. As a result of co aring t he geak reac%ion val ues after
correctedsettingTPhé $RPHEstBBt BPAEBLEURFAY 3SEPEPEE °F Bl ately before
t he exposure éeficéhendi tati oertD. the 20 cells as 100 % it was observed that
TGR- 1-expressing CHO cells reacted to Neuronedin Uin a specific and
does-dependent manner (Fig.l). EXAMPLE 3: 25 (btai ning cDNA encodi ng Rat
TGR-1 To obtain aEbrhgmeénhief calfiutkahefigrhasBDNAOPEACPARAGIFAPOTGR-1, the

RTGRE2: 5 - CTOATCLTARET HACT PR A 5 (885 1 098 W 2852 ™
RTGRRL: 5'L0TCOYT CeAGT fa Noet ACATACATEA: B’ (SEQP pleposit 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, 1299; and
with Institute for Fermentation (IFO), 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 c¢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, National 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 9, 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



NO 20) Using these synthetic DNAs, RTGRF2 and RTCRR1 as priners, and cDNAs
synt hesi zed from poly(A)RNA of rat 35 uterus as a tenplate, a PCR was
carried out to anplify 90 a fragnent encoding the full-length cDNA. The
reaction solution for the PCR was a total volume 25| conposed of 21 cDNA
solution(derived from8 ng pol y(A) + RNA),88 | | dNTP (10 nM, 0.5l

Advant age 2 DNA polynerase 5 (O onetech), 2.5 | Ox buffer solution attached
to the DNA polynerase product, |81 distilled water, and 0.5 | of each
RTGRF2 and RTGRRI (each 10M. After heating the reaction solution at 95 C

for 2 mnutes for_denaturation, the PCR was carried,out by repeating 10 31

times a cycle of 98°C ]fa%ﬂcl"(‘f)l%%c%’ﬁ%@pg%% ¥ 1o nf% J%%clo]%]dés.f%ato%t 1.4 kb

PCR product washalaiwestad: irsiargisdrecir ophoridsi qutpurdtf idedarsiaty @ A qui ck

Gel Extraction it {@iﬁgﬁ;@,of t %é‘ﬁ@ {he s hg  vector pCR2. 1TOPO
n for TA cloni

according to the 1nstructi ng Ki't (Invitrogen), and
introduced into E.coli JML09 to give a transformant E.coli JMLO9/ pr TGR- 1.
The nucl egc apigimaguence inserted in the plasmd prTGR-1 was determ ned

(SEQ ID NO 22),. and the ami no acid B sequence predicted fromthe cading
sequence was SHEWHTEH 9 G 1HIPE ToRFadind 6ie temmy-re Sivsne e drffar i son
of this am nomniltkisequenrt saidhdde human sequence (SEQ ID NO 1) obtai ned
in Exanple 1. | NDUSTRI AL APPLI CABI LI TY 25 The screening nethod for a
compound or a salt thereof that alters the binding property between
Neuronedi n U and TGRAR wimreetwred edbh hyusisigqighunNeurtorsedisn dNMd TGR-1, can

be useful 1hor GLILAMNIME 0 tSRAPET b5t 880 Ofs PL Pl ACtd ¢ agens for
obesity, primers, primer 1 (SEQ ID NO: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)
15 5 cycles of 95° C 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
20 pCRZ2.1TOPO 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
25 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-
30 l-expressing CHO cells and mock CHO cells by a site

sensor technique

TGR-1l-expressing CHO cells were prepared according
to a known method using the c¢cDNA encoding TGR-1,
35 obtained in Example 1. TGR-l-expressing CHO cells and



hypertensi on and stress-rel ated di seases. A TGR-1 agonist can be useful as
a therapeutic and/or prophylactic agent for obesity, etc. A TGR-1 ,
ant agoni st can be useful as a therapeutic and/or prophylactic 35 agent for
hypertensi on and stress-rel ated di seases, etc. 91 CLAIM5S 1. A nethod for
screening a conmpound or a salt thereof gthat alters the binding property of
Neuronmedin U or a 5 salt thereof with a protein or a salt thereof
conprising the same or substantially the sane amino acid sequence as the
sequence shown by SEQ ID NO 1 or NO 21, which is characterized by using

_Neuronedi n U@k deid Vadi Ve el 9fad s adie thgsaofeankba g ein or a 10
salt thereof conprising the sanme or substan@gagbﬁ the_ _same amno acid

sequence as tHRPEIGREhcE ERAMCHYSED 7 1'D NO £t sNee31, 219 kit for

screeni.ng a CORNPOLIEH Osvarsidiit I haheokcapblliekaicoaltia@hs nighehlai réilng property
of Neuronedin Uor a salt thereof with a Q%ﬁ%ei” or a salt thereof
S

conpri si ng t WEEEANEE brisubs amt r&IT§P$Her 30 CHeI T tience as the
sequence $howre Hyu:8ED) w X ING 11 @r-buNT ded VRNEh ned nlaragiel ¢reaut ¢/

compr i sing Neys Qe fy 30,4408 defiy ikt NeFE0Ta 1 bl dn { her eof and a
protein or a salt thereof conprising the sane or substantiall t he sane
am no aci d seRgRrerelng a Heurehiu@reec shovih Y (BEGeEPMND )L 3d NED1. 25 3. A

conpound or a(s@lieddeierf 4 haitaldershddpe Hi neingadwoperdy @f WNewr omedin
Uor asalt thereof with aaggﬁ%fég or., a salt thg{eof conprising the sane
o substant BFASEEPR SRR AT HE EAH ST UHER W e SeHerte Soun by
SEQ | D N@01 owitO 2ime whi opuriysid® «bf ai nabl e using the screeni ng net hod
according to claim1 or the screening kit according to claim 2.
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 1ID
30 NO:19)
RTGRR1:5/ -TCCTTGCAGTTTTGGCACATAGATGGA-3' (SEQ ID
NO:20)

Using these synthetic DNAs, RTGRFZ 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



4. A pharmaceutical conposition conprising the conpound according to claim
3. 35 4 92 5. A pharnmaceutical conposition according to claim4, which is
a therapeutic and prophylactic agent for obesity, hypertension or
stress-rel ated diseases. 5 6. A screening nmethod according to claim1l1 or a
screening kit according to claim 2, mhergohburonedin U is a peptide
conprising the sane or substantially the”"sane am no acid sequence as the
sequence shown by SEQ ID NO 11. 10 7. A protein or a salt thereof
conprising the same or substantially the sane anino aci d sequence as the

sequence shown b 21 A DNA contajning the DNA
engodl ng the ﬁ'o‘%lr&qrf‘%nicc%‘rc@]ar}é‘gt g’gﬁ fl%lTle@gtR S 2accbP8i RG2EGIErai m 8
havi ng t he baselsequender &h@wmcmyWSEQalBd%@lZv@ﬂuN@ 231120c&ﬁp0§ed

reconbi nant v r ¢o n E@A r

t ransf or mant ?ﬁg% grgégk g?% %Egn €co %%%%anfggzg %c? égéoﬁﬁuﬁg to claim
10. 12. A net Hodlf gNTBr 6d0cinMy. t PeS priotZdvrarsragsal 2 QN?ermlfymeamﬁﬁ ding to

claim7, charagh@ricadny oulst) yaibiagbabeert£@ﬂ§£9wﬁ9£t§8ﬁ8adtagtﬁ9 claim
11 and naklng the 3Q transfornmant produce_ the Eroteln accord 8 to claim?7.
a

13. An anti bod'® olyEeFAsEePEoGUcSal L 8ithér 6bF léé%@rﬂﬁhﬁrtoa% Prv7.
ul of each RTGRF2 and RTGRR1l (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 pCR2.1TOPO 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 wuseful 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 sequence 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 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 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 sequence as the sequence shown by
SEQ ID NO:1 or NO:21.

3. 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
obtainable using the screening method according to

claim 1 or the screening kit according to claim 2.

4, A pharmaceutical composition comprising the

compound according to claim 3.
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5. A pharmaceutical composition according to claim 4,
which is a therapeutic and prophylactic agent for

obesity, hypertension or stress-related diseases.

6. 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.

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
according to claim 7.

9. A DNA according to claim 8 having the base sequence
shown by SEQ ID NO:2 or No:22.

10. A recombinant vector containing the DNA according
to claim 8.

11. A transformant transformed with the recombinant
vector according to claim 10.

12. A method for producing the protein or salt thereof
according to claim 7, characterized by cultivating the
transformant according to claim 11 and making the

transformant produce the protein according to claim 7.

13. An antibody to the protein or salt thereof

according to claim 7.



