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

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

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

possess the comon structure, seven transnenbrane domai ns and are

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

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

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

respiratory system, digestive systemand 35 netabolic system and sensory
systemis COﬂdUEF@&W)£%3MJSQRF1V9d from human testis and rat uterus,

a DNA encoding TGR-1, and a screening method for a
10 prophylactic and/or therapeutic agent for hypertension
or stress-related diseases, or an agent for contrelling
appetite, which is characterized by using TGR-1 and
Neuromedin U (Minamino, N. et al., Biochem. Bilophys.
Res. Commmun. 130, 1078-1085, 1985), or derivatives or
15 salts thereof.

BACKGROUND ART

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

35 metabelic system, and sensory system is conducted




2 through an interaction between these hornones or neurotransmtters and G
protein-coupled receptor proteins. In this context, it is known that there
are various receptor proteins for hornones and 5 neurotransnitterﬂ&ogm;hfn
regul ati on of biological functions and these proteins play an inport L
role for regulating the functions. However, it is not nuch clear as to
whet her unknown active substances (e.g. Wornones, neurotransmitters, etc.)
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
recept or pr ot edhrouvgrhc and uotted aoyt 1 ofo berteregse tGeaien hBReawniesn other ei naf t er
abbr evi at ed a%eu@ %a 14%%%er h%%%f%r r o T Dh -k %%dGr%r%%&bQ’COUpled
receptor proteins ose l'igand are not Known, -ar cFoned Libert, F., et

al . Science, M4te38%-.572Zn tb8s, conbeybl cht Sskknoen ghat BheshedreBi ophys.

Res. Commun. . 2209, 509 @k borl §95 MChSte noAnogel @hg, Genoni cs, 23,
609- 618, 1994, Marchese, A., Genornics, 29, 335-344, 1995) . Novel G

pr ot ei n- cobipl BgUTEdERGMIdters d9rathe Fegylpsdind BY Pirdedi&ddl ysis of

genom ¢ DNA orrygldNA otz SoUAReRS( NeBkeansNplagt adl impbhfaReseaneh real . 1,
27- 25,1994). Ceneral, nethods, for determning a ligand to an _orphan G
&Lﬁarn

pr ot ei n- coupl EEFREIIG TSR tAPBSonRP¥erE Tpr & &f PRE MRGHN
simlarity of ashecpwhesher sinknobir acafive pubseancesugkeed .r doaplonrespr ot ei n

30 However, since n .Rr.ot ei n-coupl r r._Rpr ' r.gpresent | ow
homol ogy vm'th“ﬁé“%%&%ﬁ%%&%ﬁt%dréi WP Bl FERRLLH ?g%gg’éi ST Gand
only fromfheegilsitl.arity of the primary structure unless the receptor

protein is a subtype receptor for the known |ligand. On the other

In 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




35 hand, many orphan G protein-coupled receptor proteins 3 0 4 AUG 204 are
found by genetic analysis. So, it is estinmated that there are many unknown -
ligands still remained. Nevertheless, only a few ligands for G

protei n-coupled receptor proteins are actually identified. 5 CQ% 3U§f Er
hand, Neuronedin Uis a peptide, which was isolated and purifi 2004

porcine spinal <cords, with setting a rat” uterus snooth nuscle contraction
activity as an index. Two kinds of 10 Neuronedin U, Neuronmedin U8 having 8
am no acid residues and Neuronedin U -25 having 25 amino acid residues

are first reporte M nani no, hem_ Bi oph

130, 1078- 108@3:913@%‘)“ gYnHé?“ter’Eécsé‘d’&elﬁ(ée‘ f% urdmedi %’ﬁ‘a\tseq cfg}?ﬁr?gal to
C 15 tern1nakh&e@ueﬁ@emmhﬂwﬂwmmmmm nlqazﬂsamilﬂhenmmmﬂnaun regi on
contains a ba a acid ir often.,seen in_th Vi 8 dpr
processing, b ﬁghﬁgﬁgﬁlno%igkg §%b§c@€§dfof8§ géﬁl%% ronf&’é%ﬁnnn
precursor. AIsepepabheprpmpsmsl@gﬁcathdewlgm§NM&fuﬂ&;the snoot h nmuscl e
20 contracgion activity are widely known. Such functions reportedly

include, for exanple, increase in blood pressure (Mnamno. N et al.),
decrease in bl ood$uy ddra dthamttend ndleuianedis, btisla pantidesci . 41,

1585- 1590, 1%Z)ch %@susﬂsmatteaf an@N phikdF3RAr trdbiOPoirk 1indt %%)t:.ln@ﬁ. 25 (Br own,
DR and Qito, F.L., Eur harnacol 155, 159-162, 1998) and increase

in ACTH and sGB§€&ueﬁﬁth|ﬁ€F§&§€ iBn T@r HitE5Ee FBRE thY i oderni c
adm ni strat i ogeat riewienedict iVigyakendawiadexl . Kiwetkiads, oEn Vivo, 7,

419-422, ﬁ§93héu%%m%H¥MABY EEUIEEGENXENI%CNaVng 8 amino acid
residues and Neuromedin U-25 having 25 amino acid
residues are first reported (Miﬁamino, 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 Neurcomedin U-25 and the upstream
region contains a basic amino acid pair often seen in
the cleavage site for processing, both Neuromedin U are
expected to be derived from a common precursor. Also,
other physiological functions besides the smooth muscle

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

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

30

SUMMARY OF THE INVENTION

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

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

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




Until now, only FM 3 has been identified as a receptor for Neuronedin U
(WD 00/02918). However, 35 there is a need to develop a new drug by finding
a 0 4 AUG 2004 4 receptor for Neuromedin U other than FM3, clarifing the
physi ol ogi cal role of Neuronedin U and screening a conpound tpa{j 6
activates or inhibits its action. 5 The present inventors have To M \Zﬂﬂh
extensive investigation, a new orphan G%rotein-coupled receptor protein
TGR-1, and al so found unexpectedly that Neuronmedin U has the cell
stinmulating activity to the TGR 1-expressing CHO cells in a specific
manner. Based 10 on these findings, the present inventors continued

ext ensi ve st udieepdtordoonNewtordiEirpiesetied mient iIFM:3 , Thilsr itthiengor esent

i nvention rel ates tQ f.h f.oll.0m ngs: 1) A nethod for screening a
conpound or a%shael £ h}ﬁleosleooql(i%lat anl%t éjrf;%%uer)%r}er#c}"lanngﬂpraélérstcf ot rfonedi n
U or a salt themefund tthaet pratisiatesr o salhtilttiney ddfs agdrmi.si ng the sane
or substantially the sane am no acid sequence as the sequence shown by SEQ
ID NO | or 20 NO:21, which is characterized by using Neuronmedin U, a
derivativeSt her eofTh rRresenrt thuieiormdaverictwid otith ssdiangiies eof

conpri sing the s i¢fatSst atiadl lofphRe 65 Y TN AP oS e @as the
sequence shown by SE D NO 1 or NO:21. 25 (2) AKit for screening a
compound or aPEgtein FGRsdr g adisPe oyt WSKRASTF S ap&MAF of Neur onedi n

U or a salt theweemadirh (B Hasotteid cell 1a stdhiu llahtemepfactiaipl JongHae same

or substantiawsﬁqéh_e Sae am n%ﬂiano Caeciild=3 seayence ast h?n se t%en&e shown by
SEQIDNG1 o TIPS s ch&taceri'z8d lg’ff: compr i S n% Ned"Siedi n
10 on these findings, the present inventors continued

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 prcperty of Neuromedin
U or a salt thereof with a protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequence shown by SEQ ID NO:1 or

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

25

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

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

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

or a salt thereof comprising the same or substantially

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




U a derivative thereof or a salt thereof and a protein or a salt thereof
conprising the sane or substantially the sane am no acid sequence as the
sequence shown by 35 SEQID NO1 or NO21. 5 0 4 AUG 2004 (3) A conpound
or a salt thereof that alters the binding property of Neuronedin U or a
salt thereof with a protein or a salt thereof conprising the salek &UG 2004
substantially the sane am no acid sequence as the sequence shown by SEQ ID
NO. | or NG 21, which is obtainable using the screening nmethod described in
(1) or the screening kit described in (2). 10 (4) A pharmaceuti cal
conposition conprising the conpound described in (3). (5) A pharnmaceuti cal
conposition described in (4), which is a therapeutic and prophylactic
agent for obesity(3hypecspsund ot 3tss}s*s tledaaeeﬁ dhs*ea.sbs«ar%tlﬁé) A

screeni ng net escribed in (1 [ es

wher e Negrorregq %Q% %mppeef)w( ec %ror%e etﬂe&garreéaoft ‘}Lé{) %l‘é'}f v the

sane am no ad hegiigncer as $dkt sepreext @hmml@/n@li@d FamOdd. 20 (7) A
t th

i no. aci d%se gt SE T e R S dfihe R ARG L 21, (9) A

DNA cont ai ni ngsadeeroNg srvodi big $ER liﬂdicéﬂn Ol’dé*&fzjoedf”}wf’( 73)5 25 (9) A DNA

described in (&) e tihe s&e%@é}pﬁmm R A BN 0 Of1 )No: 22.
(10) A reconbi nant vector containing the described in (8). (11) A

transfor mant tFaddtorrsR 10 thkt FRiRsihi Hant ’vect or described in (10).

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).




(12) A nethod 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 ant i body
to the protein or salt thereof described in M_ 0 4 AUG 200+ 6 nim gu
present invention, Neuromedin U specifically includes the above-nentioné
Neuromedin U or a salt thereof, and alsd® (14) Neuronedin U incl udes

prot ei ns(pol ypeptides) 5 conprising the am no acid sequence shown by SEQ I D
NO 5, NO6, NO7, NO8, NG9, NO 10, NO 12, NO 13, NO 14 or NGO 15, or
derivatives or salts thereof. For Neuronedin U of the present invention, it
is 10 preferred thatthd e resdokylngenmtionf Iﬂdner@ne@'rmmal amno acid is

am dat ed. TG?%DE?I Jn?aﬂfﬁlg{%lh sgrgﬂeorlmsoq,eem énCﬁJrYe q{ e S tnheb protein

or a salt ther conpri sane or substantia sarre am no
aci d sequence s @ t37el b Rt sieowh $hSSEQ | D NO 1 or NO 21, and al so:

(15) TGR-1 includep §hendfHkddiPru %&ﬁddé$%ﬁ9€eﬁ%¢56 St%*l?esg)a”e or

substanti aI |y the sane am no acid sequence as the sequence own by SEQ ID

NO 17;  20° ( 16°PTRERSEIh AR SMRDEG L SHraueaiass shipstedy S&S ISRy Xhe

ami no aci g seqwemce ml;jl“tcwmnw aSEde :0 N@ck, 1odN®ol7120r Wléfﬂ; eren 'bri— to gg
ani no aci ds, ra to ani no aci.ds ete erein 1 to
anino acids, R{? e‘:’efra %fef]tv(?%efmoﬁo zfg'l tg‘reéeé’ ded 25 (iserted),

wehrein 1 to 30 amno acids, preferably | to 10 am no acids are

;ggts; tuted with FIE VAU 90 MU FAEE I E8Ln (TR 1 §16] gides
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 N0O:21, and also:

(15) TGR-1 includes the protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequence shown by SEQ ID NO:17;

20 {16) TGR-1 includes proteins or salts thereof
comprising the amino acid sequence shown by SEQ ID NO:1,
NO:17 oxr NO:21 wherein 1 to 30 amino acids, preferably
1 to 10 amino acids are deleted, wherein 1 to 30 amino
acids, preferably 1 to 10 amino acids are added

25 {iserted), wehrein 1 to 30 amino acids, preferably 1 to
10 amino acids are substituted with other amino acids.

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

BRIEF DESCRIPTION GF THE DRAWINGS




conprising the part from4(Met) through 415(Thr) 30 positions of the am no
aci d sequence shown by SEQID NGO 1 or NO 17. BRI EF DESCRI PTI ON OF THE
DRAW NGS 0 4 AfUG 200I4I 7 Fig.1 shows the result of detection of TGR-I
receptor-specific cell-stimulating activity using the site sen ,
performed in Exanple 2. In the site senspr assay, pig Neurorredisor)\"uégsagum
the concentrations 5 indicated in FIG 1 was reacted to TGR 1-expressing
CHO cells () and nock CHO cells (0) for 7 minutes and 2 seconds. The
maxi mum of acidification rate during the reaction was plotted. 10 Fig. 2

shows the conparisgQn o uman TCGR-1 obtained, Jin Exanmp nd rat TGR-I
obt ai ned i n Exanpl gl%‘ingh?%? ﬁh%frﬁﬁy%g %gi%e%%%ﬁén%eé.’gé@_ OF THE
I(EVENTI C]f\l 15 Thecelet a4 spedi et hoell ¥-ost prwlducing KGRV iy we irgnlthe her eof

ereinafter sinply referre - ur [ : derivative
thereof or a ssaﬁe THet eof %f%"iar?\%%% ]%far@% rh%f e?ggghltgoggé:%Neurorredi n 20
U) are descri beshssr faddams . p iR duzgrediduribredith W ofcanrergiestefns

o o AL EIVALS 8L (POl papk o)y arear s g dsves
* * ’ ’ ’ y 1V y Ona r ,
gal | bl adder, b%ﬁﬂelfrm?de,andaﬂ‘P@ﬂFaICH& %Ss%h’, Fr%c?g,l’ll%a? e

gastrointestinalcoddfCt Thtl RR%iWRESQf, akedilficatGoh eatandueehls theom
war m bl ooded animals (e.g. human, guinea pig, rat, nouse, sw ne, sheep,
bovi ne, nonkey:S3EOEH Tk T RF anphi bian (e.g. frog) and fish. TGR-1 may
be any proteins((poly)peptides) having the same or

10 Fig.2 shows the comparison of human TGR-1 obtained
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 aminoc acid sequence as that
shown by SEQ ID NO:1 or NO:21, and Neuromedin U may be

any proteins having the same or substantially the same

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




substantially the same am no acid sequence as that shown by SEQ ID NGO 1 or
NG 21, and Neuronedin U nay be any proteins having the sanme or
substantially the same 35 anmino acid sequence as that shown by SEQ ID

NO 1I. 8 04AUR0 TGR--1 includes a protein having the substantially sane
activity as that of the protein having the am no acid sequence sﬁg\/\m
SEQID NOI or NO21, as well as 5 the potein containing the an 2004
sequence shown by SEQ ID NO 1 or NO 21. Herein, the term"substantially
same" neans the substantial equiaval ence in the binding activity of a 10

| igand (Neuronedin U and a receptor (TGR--1), a physiological property or
the like. The substitution, deletion, addition and insertion of am no

acids in a plype of t Q. no qngggg.

physi ol ogi cal andpltcﬁgﬁ% ca Cel&‘%“per fpelé%to gdq;fgﬁpaﬁlyegeptl ﬂI n su%h case,
the protein ((spmw)a;mqumlctef) ast et o fmsdief Pe@tisynt havdmgs tihey Eimgmo

del etion, %]ctlk R Qfu 23 Ishlo 43?8 s& I18d nd - Yalkiramio - of , Neuredidy U,

TGR-1, or the I's consi dered substantially the same as the
protei n whfch tihe Mptmm“diaﬂ@dngTﬁ@ea#ﬂﬁé‘oaéFddi §F CERER EniSHE e iRy
sequence can kgo SWosig:tiuted Ne@i:kh substantially the same amino acid
selected from for exanple, other amno acids of the 25 group that the
am no acid belongs to. Non-polar (hydrophobic) am no acid includes

al ani ne, | eucine, HdsluUcile, takal iYs&;quraniﬁﬂadlyphamd"almnfse,tne ypt ophan,
met hi oni ne, etc. Pal (n I 0 ;aCi el I rine,

t hr eoni n, cyct elbr?é:ant%ﬁal %Léé]l i3 %(}%ngargi i ne B?.F‘ ag%txg’!tlcr%? Igc?glétl vel y
charged (b&si digamd rt@leamomadn@l Udlegnalr @i meﬁ!éptloyfsﬂﬁ'@R"ﬂi)st iédi ne, etc.

Negatively chapged 123¢idad) p2dpRetqCiod ithe! 4dRS. 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. In such case, the protein ({poly)peptide}
that is modified by the substitution, deletion,
addition or insertion (so called a variant of
Neurcmedin U, TGR-1, or the like) is considered to be
substantially the same as the protein which is not

20 modidifed.

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

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

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

Negatively charged (acidic) amino acid includes

aspartic acid, glutamic acid, etc.




aspartic acid, glutamc acid, etc. 9 0 4 AUG 2004 Therefore, these proteins
may vary in quantitative factors such as a binding activity level, a

nol ecul ar weight, etc. 5 More specific exanples of the substantially sanme
am no aci d sequence as the sequence shown by SEQID NGO 1 or NOﬂ]il Tga?ﬂm
an am no acid sequence with at |east abogt 90% nore preferably a A

about 95% even nore preferably at |east about 98% honol ogy with 10 the
sequence shown by SEQ ID NO'1 or NO 21. In particular, exanples of the
substantially sanme am no acid sequence as the sequence shown by SEQ I D

NO | include an am L.d.se e Leh,¢co [ tk L kd
sequence of Leu-Pﬂggggg?bg? -ggg?g}g?gbgp?gP _?Pﬁg?yogﬁsé??ﬁg???ﬁ?gbas a
partial sequentactand $ash a3 eecbibfiynatatbhsitabbeteboog metecpteferably
at | east abou&egég%’eg@g_nnre preferably at |east about 98% honology with
t he sequence showh by SEQ ID NO 1. 20 Preferred exanples of a protein
conprising the substantially sane am no acid sequence as the sequence

shown by SEQ | D NQudrer spe-2titnekHeplaspoot ehs whibsbanbaslliesame

substantially sape am po aci d sequence, as the 25 ence SEQ ID
NO 1 or hKIZX,a%hﬂotﬂ%l sﬁ%%?%ﬂ?ga??y %n%e%ﬁ??9?5€ﬂ§.nf%%f§%$n{ g anﬁ%o

acid sequencenghDwr byo SED 1 Naid an Nii2d. aEdinpepsente awptiot @tn
choan by SEQ IHCE 1T hf Ll e SR FREELRM AT & el Rt Il
sequence of Leew@nemdk¢ phepeseplyd at ledsPheb@ie 98%rha@eelogy -Hthas a
partial sqguengg. QL RESELT dRbwn ey skdersuist and abd y2same amino acid
sequence as the
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 sequence shown by SEQ ID NO:1.
20
Preferred examples of a protein comprising the
substantially same amino acid sequence as the sequence
shown by SEQ ID NO:1 or NO:21 include a protein which
has the substantially same amino acid sequence as the
25 sequence shown by SEQ ID NO:1 or NO:21, and the
substantially same activity as that of the amino acid

sequence shown by SEQ ID NO:1 or NO:21.

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

the substantially same amino acid sequence as the

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




35 sequence shown by SEQ ID NO 1, and the substantially 10 0 4 AUG 2004
sane activity as that of the am no acid sequence showmn by SEQ ID NO I.
Exanpl es of "the substantially sane activity" 5 include the |Iigand binding
activity, the signal transducing activity, etc. The tern1"substa ial

sanme" nmeans the qualitative equivalence in these activities. 4 AU% 2004
preferred that an activity, such as the1®|gand bi ndi ng act|V|ty t he
signal 10 transducing activity, etc. is quantitatively equivalent (for
exanpl e, about 0.01 to 100 times, preferably about 0.5 to 20 tinmes, nore
preferably about 0.5 to 2 times), but quantitative factors, such as |evels
of these acti eatg, agtivlidyulaas theitglef, téec amimy wary sEHuBnese sdcWrvi ti es,
such as the |jgard,bifpdipg, activity, the signal transducing activity can
be neasured a cor8|ng t o a 'known met hod, for exanple, the screening nethod
as described below. 20 In addition, exanples of the substantially sane

amno acid Sequen@Qdﬁbﬂéﬁcﬁ?qqﬁﬁp%dﬂE¥Mh€%éfﬂ?3éé&erﬁaﬂld¥tﬁ«)21 i ncl ude
(1) an am no acid sequence . in which one or nore (pref erabl{ to 30, nore

pr ef er abl y° 251Rcigdeo thend igpad P&P@lﬁﬂeﬁéFéHP§YSe$@ﬁaFl@f o 5)) amino

acids are del e&adsaﬁ@&htghac&mvrmyacledcseqvﬁéICEermepﬁeseﬂ&ﬁdlbylﬁEQ I D NO 1
or NO 21; (ii I n_whi,ch.one or, preferably 1

% an,ani no a%h sequ % o n Le %
to 30, nore pPBFer BERPS1HS HH2LAhE TaVENSHE-E &F&F&ré8n3 8Veral (1 30 to
5)) amino aci dstavetadded Tbhusheitnisopeefersequenat anepcesented by SEQ ID

(“"F;r{efg;agf’yZingh' L) 22 B8na?51 da1RGUSRES iRy NGB @9GaQn More

transdu01ng activity, etc. is gquantitatively equivalent
(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 wvary.

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

In addition, examples of the substantially same

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

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

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

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

35 other amino acids in the amino acid segquence




nore preferably 1 to 10, and even nore preferably several (1 to 5)) am no
acids are substituted with 35 other amno acids in the am no acid sequence
11 0 4 AUG 2004 represented by SEQ ID NO 1 or NO:21; and (iv) an am no '
aci d sequence conprising any conbi nation of the above nodifi Catiﬂ'i' L&‘el n
addi tion, exanples of the substantially sgne am no acid sequence¥a Al 2004
sequence shown by SEQID NO 1 include (i) an am no acid sequence in which
one or 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 L4, | C Lses, the: am no

aci d sequence %%B]E%%%%ﬁg%l ?E(?r %Pslg?%%?n%%m%%%ﬁgp{%f és%r%}ﬁwjéltﬁgnHi s as

a partial sequahi®;s¢qiénce epnpblatnd aseyjuertrinatiomieh i WoY®re

(preferably 1 &1%1?’91:;5@{&1@?9“ erably 15 1 to 10, and even nore preferably
o .

several (I to am no acids are added to the am no acid sequence
represented by SEQ ID NO 1, and which conprises the amno acid sequence of

Leu- Phe- Vals, Trp-Sep- ShyitVeh; PhemBhes 6F &ré- Mehsthst 881 By pesiéal

sequence; (iii) an 20 am no acid sequence in which . one aqr r ef er abl
1 qto 30, ﬁmr e“)"b+‘é‘? e‘?%bqusq_q‘f%é‘i%:sagﬁﬁh%v%%q‘fﬁ’?%e %W%"f”éﬁ%@cge&gr al (1 t)c/)

5)) amino aci dsoal einslbdé i {1 ean wahbnot aetd aseqeerane disn iwhidte @m nox acid
Sequence of Lot Photrareetiply Lty 8 ndbh i L SR £R0g 1) AL 21 €
partial sequesicen mowe (Pxgfeanabhy necweral sbhuend® lcampiiaiaridamre
conbi nati g9 fqliier aborofothd | £R1AONSC 1@l SUILNRL T s e RUNEA a8y B OR 1
'nelude a prot g N o SPMPIAS it &h Pmp s dd ORI AE e 1 Seidida ds
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 acld sequence
fepresented by SEQ ID NO:1, and which comprises the
amino acid sequence of Leu-Phe-Val, Trp-Ser-Glu, Val-
Phe-Phe, or Ser-Met—-His as a partial sequence; (iii) an
20 amino acid sequence in which one or more (preferably 1
to 30, more preferably 1 to 10, and even more
preferably several (1 to 5)) amino acids are
substituted with other amino acids in the amino acid
sequence represented by SEQ ID NC:1, and which
25 comprises the amino acid sequence of Leu-Phe-Val, Trp-
Ser-Glu, Val-Phe-Phe, or Ser-Met-His as a partial
sequence; and {(iv) an amino acid sequence comprising

any combination of the above modifications.

30 Furthermore, examples of TGR-1 include a protein

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

position from the N-terminal of the amino acid sequence

shown by SEQ ID NO:1 or NO:17.




position fromthe N-term nal of the am no acid sequence shown by SEQ ID
NG 1 or NO17. 0 4 AUG 2004 12 On the ot her hand, exanples of Neuronedin U
of the present invention include (poly)peptides having the substanti al
sane activity as that of the (poly)peptide having the am no acﬂd‘ﬁﬁﬂbéﬁdé
shown by 5 SEQ ID NO 11, in addition to the (poly)peptide having the am no
aci d sequence shown by SEQ I D NO 11. Exakdl es of "the substantially sane
activity" include the binding activity of the receptor, and the 10 I|i ke.
The term "substantially sanme” neans the qualitative equival ence, for
exanple, in the binding activity of the receptor, and the like. Therefore,
guantitative fact &mns tdechtasrahbinddi rgaagtliesi tf Newaglomeddnndl edultdwe wei ght ,

CL o, Ry varyprdlcht §RGEREESANLRGALS |((81)9PpptRAeaThAO: iG] dnooeauences

of TGR-|I and uronedi n are shown so N-term na am no
terninal) is prhs&anrhathg pepe QgtaﬁétwhéscibéﬁnPﬁaﬁhecarboxyl t ermi nal )

in the right, (h81y EQBEﬂéQCﬁaWhBB %h%OQM§HB|98§H Bé&hbﬁ@enghéhhoﬁysy3t9”1
The proteln or épo y%ge aV|nE§t e am no acid ‘sequence.  shown by SEQ

ID NO 1 Pll“uéﬂgF °Ha§°atE§r689}V’B?BBbdF AL Sor

car boxyl ate (tﬂé Sihd ablahge@uéﬁem Babwnbb{y sBY bpVvROam1am de (- CONH2)

or ester (-COOK) at the CG-terminal. Rin said ester includes, for exanple,
Cl-g alkyl groups such as nethyl, ethyl, n-propyl, isopropyl and 30
n-butyl; C3_8 cycEaampybsgp@uﬂ$heushba$a@ydb¢pensymeaadtigy¢wdhexyI C6- 12

phenyl” CL 2 Zﬁgﬁf“aeé’ﬁ@ﬁy LAHEng, PORRA Y BE) hRarBS 12%3%9& auch as
10 e. The term “substantially same’ means th

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 (aminc terminal} is placed in the left

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

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

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

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




napht hyl -Cl1_2 al kyl, such as a-naphthylnmethyl; and 13 0 4 AUG 290;

pi val oyl oxynet hyl groups generally used as an ester suitable for oral

adm nistration. Preferred exanple of Neuronmedin U of the present 5
invention is the one having an amde (-CONH2) at the G termnal. Exanples

of salts of TGR- I or Neuronedin U used | t he present i nvention dciA U@e 04
salts with 10 physiologically acceptable gases (e.g., alkali netals) ?ﬂ
acids (e.g., inorganic acids, organic acids). Specially, phy5|olog|cally

acceptable acid addition salts are preferred. Such salts include for
exanple, salts with jnorganic. acids drochl ric acid

phosphori c aC|HlVﬁ§%¥%%¥ {h |?F°§Réf?§%%?%3;¥nu§ﬁ FHI %f?% organi c
acids (e.g., aseitsbbei flor fexran cadmih dstysitojsoni ¢ acid, fumaric acid,

mal ei ¢ acid, succinic acid, tartaric acid, citric acid, mal i ¢ aci d,

oxal ic acid, benzoic acid, nethanesul fonic acid, 20 benzenesul fonic acid).
The TGR-1 or Neur obedfartkdsesanplehefplNegepnedimviénef obheanrdeeptoduced by

k h d. h 258,
or W0 25 o8/ 15biy et T8 L M UG A oS e &7

purification teetmigae. fromthe human or warm bl ooded aninmal cells or
ti ssues, or can be produced according to a peptide synthesis nethod

descri bed bel ow. Al ternatively, it can be produced q%“%g cul turing
t ransf or mant contaﬁﬁﬁﬂ@l?ﬁeof»@@éﬁﬁoﬂfnBGRT% O r BT RE G %%t?d%?eﬂeéﬂrlbed
bel ow. Wen theh@rpf@sr,éht slrw@dumd inomde ssiless oritel |s  of human,

war m bl poggd n]'@ﬁ Je(;({?%'g ﬁmn%%cregéasbhle tkpaseSS {é BHER lq{afflﬂllétéf%

honogeni z .
_or acids (e.g., inorganic acids, organic acids).

Specially, physiologically acceptable acid addition
salts are preferred. Such salts include, for example,
salts with inorganic acids (e.qg., hydrochloric acid,
15 phosphoric acid, hydrobromic acid, sulfuric acid) or
salts with organic acids {e.g., acetic acid, formic
acid, propionic acid, fumaric acid, maleic acid,
succinic acid, tartaric acid, citric acid, malic acid,
oxalic acid, benzoic acid, methanesulfonic acid,

20 benzenesulfonic acid).

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

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

30 culturing a transformant containing the DNA encoding

the protein (peptide)} described below.

When the protein is produced from tissues or cells

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

35 tissues or cells are homogenized, then extracted with




0 4 AUG 2004 14 an acid, an organic solvent or the like, and then the
protein is isolated and purified fromthe extract by a conbination of
chromat ogr aphy techni ques such as salting out, dialysis, gel filtration,
reverse-phase 5 chromatography, ion-exchange chromat ography, affirq)i m
chromat ography, etc. TGR-1 or Neuronedin U used in the present i é U6n2084
can be produced according to a known netHdd 10 for peptide synthesis or by
cleaving a protein ((poly)peptide) containing TGR1 or Neuronmedin Uwth a
sui tabl e peptidase. For exanple, the protein ((poly)peptide) synthesis

met hod may be the solid- or |iquid-phase synthesis nethod. That is, the
desired 15 proimiacidpory)pepinie)schvehe abt ehaeliky, condetsabi tie of

partial pep“"@&? f’i‘”lé‘o ggiéjé & ORSS 6‘]91?%81 é‘rQHPQAE't%Wéh the
remai ni ng part I'm nati on of prote BCt | ng groups, any,
fromthe prodramnblrz@tm Qﬁotvmrmtmmaplw torideh@ae s ohuamdael i m nati on

of Brot ect | ng G oy . boul puadh 41 o8 ci er el 4PN gefdd-(0alD) (1) M

Bodanszky and Pept1 de esl s, | nt ersci ence Publi sher,
New Yor k ( $966jhrqmstapripityerimmexebiee Q*h@%imqwhﬁca%i%ﬁ#%lw ess,
New York (196%hrdmatdipaweny zustya et al., Basis and Experinents in
Peptide Synthesis, Maruzen Co., Ltd. (1975); 30 (4) Haruaki Yajim and
Shunpei Sakaki bara, Biochem cal Experinmental Course 1, Protein Chem stry
IV, 205, (1977); 5eR-15)rHaswakhedtn i Ureusd pef vilsorpreenel opnent of

invention can be produced according 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 sclid- or
liquid-phase synthesis methed. That is, the desired

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

20

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

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

25 Interscience Publisher, New York (1966);

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

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

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

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

35 Hirokawashoten.




medi ci nes, a second series, vol.14, Peptide Synthesis, 35 H rokawashoten.
0 4 AUG 2111M 15 After the reaction, the protein ((poly)peptide) can be

i solated and purified by a conbination of conventional purification

techni ques such as solvent 5 extraction, distillation, colum B
chromat ography, liquid chromatography aig recrystallization. Ip ﬂlﬂy 200
protein ((poly)peptide) is obtained in free formby these nethods, the
product can be converted into a suitable salt by a known nethod, or if the
protein 10 ((poly)peptide) is obtained in a salt form it can be converted
into a free formby a known nethod. For synthesis of am de derivative of
TGR-1 or Neuronedin U, usually commercially available resin for 15 protein

synt hesihsdcan be useder StiEd r&sthiomel tieSprofdin exmmi}e)qus&m@mt hyl
resin ydr oxy re ben dr ne reS| nonet yl resin, 4-
benzyl oxybenzﬁa%%ﬁtﬁ S]raents‘?% %%r%‘l’i‘\%‘beé:ﬂn Orr}asﬁﬂ PAM r esi n,
4 20 hydroxymmmﬂmmwwmmmnmdmlq\m muctpdsyarrlyde&rﬁ de resin,
4-(2', 4' di.rmet hox en Vi y.net OXM,

4- (2", d:srret%x&%é)menc}/y rmg{lgen(%gr%e 3oqhh1§nnloxy resi ngmar‘llbci.l %o P on

t he re5| n desorided-ahamdy each mm‘a&:hldm’qwq heI&- &henoro28igroup and

si de-chain funﬁ{ﬁ&hel%‘%’&%)pr&oq{ ﬁ/almé?j eGf d A% L anRAsNIRA @pggéent tally in

accordance wt uence of desired peptide by the p se known
condensati on Mm&Hwds . Athg fféfclﬂ*rﬂ:tofcac%é’er efeviedted Héltopraotféilﬁla

((poly) pept l de§al1§ ) %gw@{buﬁi‘ fmefﬂ(;rwﬂ L her rﬁSlﬂhe Froanrd vari ous pr otecting
gr oups ar ved, .and t prodyct s u ected .tq a reaction of form ng
i 01 o HS RS B S PREH FiA o it Bl 2A% 1 B

|ntram)le
converted into a free form by a known method.

For synthesis of amide derivative of TGR-1 or
Neuromedin U, usually commercially available resin for

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

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

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

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

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

35 A wide variety of activating reagents usable for




solution to give the desired protein ((poly)peptide). 35 A wide variety of
activating reagents usable for 16 04 AUG 2114 protein synthesis can be used
for condensation of the protected am no acids described above, and
carbodiimdes are particularly preferable. Exanples of such carbgdii m des

i nclude DCC, N,N 5 diisopropylcarbodiimde, Nethyl-N -(3- 0 4 AUS 200%
di met hyl am noprol yl ) carbodiim de, etc. Fdré activati on by these reagents,

the protected am no acids along with racem zation inhibitors (e.g., HOBt,
HOOBt) can be added to the resin directly or after the protected 10 am no
acids were previously activated as symmetric acid anhydrides or HOBt

esters or HOOBtrese¢emssydtieesbs veah besesed ofonctdnaéhoat dén eaght s ot ect ed

am no acid orré]p(% eggggemﬂéo C;c_ sr %;, ]\évlllt&h t eo‘ggsi% an b_e sel ected as

necessary fro 0se sol vents known rotein _
((pol y) pept i deqaitmtﬁensladfi@naI@amarbmulﬂbmgbmf@falslmh Elargrites rd ude

acid am des ;Lgc[rb}@s% {ﬁé\ﬁﬁrﬁfﬁ%&%' %1% c NNl et hyl acet ami de and N-
rocar

met hyl pyrrol i do,n_e ate ons 'such as nethylene chloride and
chl orof or n? alToHARE &R}E %@b%‘-%m@ud\?@‘@m&nﬁ‘l - &t f oxi des such as

di met hyl  sul fcmfﬂ@l@ 1% 1 51 Do B )rv@érmxﬁﬁj@yréf& nepqgt %%rt%va%li% as
di oxane and t %rofuran nitriles such as, acetonitrile and

propionitrile; Yestt R ARAP L Set e PRRIG RS AR RAtdcetkrng "t
sui tabl e m xt erae:e?xﬁuté’tarcﬁofmhﬁtm&mtc@rgterm@t u{oﬂg»@ Usdtaldey sel ected

as necessary kno t o be usa reaction of
form ng pepti \c,i¥lleécltﬁ){e d“t and usuzﬂ Icy\n]ﬁ'f:tl eact‘s’ibfl erpa’fciﬁeecﬁeéfsel ected
wi t hin t h&0r arege nef acamutwe@p F@Q‘O‘LCSOS:@I am\adied/asecbmmna:cm:iaﬂ
derivatives argmigad dsvald Wddt @E6&5S O Yrodst £YD) .. 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 trifluoroethancl; sulfoxides such as dimethyl
sulfoxide; tertiary amines such as pyridine; ethers
such as dioxane and tetrahydrofuran; nitriles such as
acetonitrile and propionitrile; esters such as methyl
acetate and ethyl acetate, or a suitable mixture

25 thereof. The reaction temperature is usually selected
as necessary within the range known to be usable in the
reaction of forming peptide bonds, and usually the
reaction temperature is selected within the range of
about -20 °C to 50 °C. The activated amino acid

30 derivatives are used usually in excess (l1.5- to 4-fold).
When their condensation is insufficient as a result of
a ninhydrin reaction test, their sufficient
condensation is achieved by repeatedly carrying out the
condensation reaction without conducting elimination of

35 the protecting groups. When their sufficient




When their condensation is insufficient as a result of

condensation is not achieved even by repeatedly carrying out the

a ninhydrin
reaction test, their sufficient condensation is achieved by repeatedly
carrying out the condensation reaction w thout conducting elimnation of
35 the protecting groups. Wien their sufficient 0 4 AUG 2004 17

04, A6, 2008

the unreacted amno acids are acetylate ith acetic anhydride or acetyl
i mdazol e so that the subsequent reaction cannot be 5 influenced. The
protecting groups for am no groups in amno acids as the starting
material s include, for exanple, Z Bog¢, t-pentyloxycarbonyl

i sobor nyl oxycafBafgRsasien Hﬁtﬂ@%yﬁéﬁ%?Vﬁ?yE&?BoﬁylreEFazedéV Z,

ada”anty|OXYCGEE@ByhngtbhE|ﬁﬂéoﬁéabihonphthé|Gﬁkeaci@ﬁnuhlno acids

2- ni trophenyl sul ph hosf i not hi

Fnoc etc

5 The car boxyl

di phenyl I, .
group can be pPSFe@FéHY59 QQOV¥ xﬁﬁﬁFéc Eﬁﬁ%dﬁFﬂﬁl?rcﬁfgtgécloalkyI, C7- 14
aral kyl as aboméddestei bedthat, the 2ubdagquahyl redehionobenaylk, bé-

ence
t - but oxyca raz

serine and threonine can be protected by, for exanple,

nethoxyben§%l,i4- hIorogenzyI phenacyl, benzyl oxycarbonyl hydrazi de,
r onypﬁ§ e, 20 tritylhydrazide, etc. The hydroxyl

for exanple, |ower noyl  groups such as_acetyl "grou

group in

esterification or

etherification. A %'ﬂ'et g%%egwua 5§%qptsnfw' §m2§oe§$:85b§' a4 hﬁﬁn‘ond udes,

| oyl

gr oups

such as benzoyplgﬁoaﬁ thfdsEarbbRFcmatraiabsi vRal ¢ddup °§u€ﬁa§§19 Z,

benzyl oxycar bogyk , gEogen @

o Y BQ¥¥EAYDRONYEo8s PPl 0y cHbbaPl e group for

etherificatjon includes, ?foxycaggonyl3ocf~gen§¥| group, tetrahydropyranyl

group, t- ot ImSFBBﬁybenzy

adamantyloxycarbonyl, trifluoroacetyl, phthaloyl,

formyl, 2-nitrophenylsulphenyl, diphenylphosfinothioyl,

Fmoc etc.

15 The carboxyl group can be protected by, for

example, C;-¢ alkyl, Cs;.p cycloalkyl, Cs:4 aralkyl as
above described for, or 2-adamantyl, 4-nitrobenzyl,

methoxybenzyl, 4-chlorobenzyl, phenacyl,

44—

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.

suitable group for etherification includes,

A

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,
35 C(Cl,-Bzl, 2-nitrobenzyl, Br-Z, t-butyl etc.

Bzl,



etc. The protecting group used for the phenolic hydroxyl group in tyrosine
I ncl udes, for exanple, Bzl, 35 Cl2-Bzl, 2-nitrobenzyl, Br-Z, t-butyl etc.
18 0 4 AUG 2004 The protecting group used for imdazole in histidine

i ncl udes, for exanple, Tos, 4-nethoxy-2,3,6- trinmethylbenzenesul fonyl, DNP,
benzyl oxynet hyl, Bum 5 Boc, Trt, Fnoc etc. Activated carboxyl grotp%[jf,n 2004
the starting materials include, for exaiple, the corresponding acid

anhydri des, azides and active esters (i.e. esters with 10 al cohols such as
pent achl or ophenol, 2,4,5- trichlorophenol, 2,4-dinitrophenol, cyanonethyl

al cohol, p-nitrophenol, HONB, N-hydroxysuccinimde, N hydroxyphthalim de
and' HOBt). The activated amno groups in the starting materials include,
for exanple, 15t caorrespondi n hosphori c. aci.d .am des. Exanpl es of

met hods f or rermvihﬁbe( I[eogfvelocntg])n%gg’tp%%p ‘ﬁﬁ%‘i Ak rfé“]d{goiﬁ%ée iTtl ude catal ytic
reduction in dishidhiogenstlng®s,i fahepmgsencosf, d-oattalogt-25Wce-as 20
Pd- bl ack or Pd-g X i Usy dr.ogen fl uori de,
met hane sul fOﬂ:IIgL%gCI ,lb%t%rzl%fnlte[?gfrione hla'n?ﬁslﬁl %%E’%g;lg)(%ﬁr ,ehct)f1 ilf’l ‘l}}él%“dacet iCc
acid or a’m BeF stk dmach&tsof ; base treatnent using

di i sopropyl et hyl am ne, triethylam ne, piperidine or 25 piperazine; and
reduction using sodiumin |iquid amonia. The |eaving reaction by the acid
treatnent is car AYERREYSTERARRE Fr RS ipetiicusdagftidsbut -20 C to 40

C, and it is usekwials tihelade] fogali@niplle add careakpbondiagvaegar such
as ani sol e, phe]qlol .thi oani_s 30 m(car.e sol, dinethyl sulfide,

, | e, |, .p-
1, 4- but anedi t AFOY 9745557, f—zé%ﬁ%ng&ldt A< l.vsézeif:g-rgir ﬁ'rlt PopRENTESgI'oGH used

10 alcohols such as pentachlorophenol, 2,4,5-
trichlorophenol, 2,4-dinitrophenol, cyanomethyl alcchol,
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 liguid
ammonia. The leaving reaction by the acid treatment is
carried out generally at a temperature of about -20 °C
to 40 °C, and it is useful in the acid treatment to add
a cation scavenger such as anisole, phenol, thioanisole,

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

35 tryptophan can be removed for deprotection by acid




as a protecting group for imdazole in histidine can also be renoved by
treatnent with thiophenol, while a fornyl group used as a protecting group
for indole in 35 tryptophan can be renoved for deprotection by acid 19 0 4
AUG 2004 treatnment in the presence of 1,2-ethanedithiol or 1, 4-

but anedi thi ol above, or also by alkali treatnent using dilute sBikAUG 2004
hydr oxi de solution or dilute anmonia. 5 Protection and protecting groups

for functional groups which should not participate in the reaction of the
starting materials, elimnation of the protecting groups, and activation

of functional groups articipating.in the reaction cgn _be sel ected as 10
necessary fron1ﬁﬁ8%ﬁeﬁgodﬁs%ég R nﬁgaﬁg.lA GFHBFnﬁafﬁgéo f °5btlaihi ng an
am de derivati betahedI@GRidlonbleer,opvediadst bgchudad,l teoeaemann! esiag dating

t he a-carboxyl oup of .a C-ternminal, anmino.acid, then 15 extending a
pepti de chain g?iyﬁg ?P&éugfB?Hgbg%FﬁogbéPgﬁﬁnuﬁfiEl?P%gt?gwﬁgl&ésired
chain length, and thereafter producing a peptide of said peptide chain

fromwhichonly th I 3 inNg g f.ar. r.mcnal - am group was
renoved and a pept?&@t%%%ggfd Sgpﬁgggeggigﬁgng%%gnﬁ%%igﬁﬁgﬁﬁ§?¥ﬁé
protecting grodpetBpF Fhact- sherkfinaPtcRABEXPLPGEBUPNWEBEr ERBEE ONT 6IE| owed

by condensati @ebathrthRgPRateERa1EN EhenihXedogobY¥ebheaprodeseiihbed
above. The details of the condensation_reaction are the sane as déscri bed

above. The 25 BFBYBEre8TBr 8EELH2EBPTI REIEHYCELRBRASIFPBRSI s purified, and
every protecti pgrgiotipaitsngeinvetdebyebbeiort bad bdesereetdeabare, whereby
t he desirq?)crude groteigro&(ggg¥%pe9tide) caEnbe obt ai ned. This crude

((p I'e

protein oI??ES ﬁag) 'S pdri vag W dé 93?i%?§n%f known 30

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

({poly)peptide) can be obtained.

To obtalin an ester derivative of TGR-1 or

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




fraction, the desired am de derivative of the protein ((poly)peptide) 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 0 4 AUG 2004 termnal amno acid is
condensed with desired alcohol to forman amno acid ester, fromwhich the
desired ester derivative of the protein ((poly)peptide) can b8 4okijgi 2pge
in the sanme manner as for the am de deri¥%étive 5 of the

protei n((poly)peptide). The Neuromedin U derivatives used in the present

i nvention may be any having a binding activity with TGR 1, such as (1) a
partial peptide of Neuronmedin U, 10 (2) a peptide wherein the constitutive
am no aci d of teMeimertedimind wad dddlsetcethdem spelpwiidd wWearneien afllehodn no

acids is addedq t e _const.i t uti ' acl a. .peptide wherein the
constitutive gcr?i %8trg‘ciac?f %Z"tlngutggﬁlgt %{yé%(}by(\flggﬁle?mé%%nt&haecF&ss';lrgrd (3) a

| abel ed 15 Negwsérwdide rivagivebelfed hgaptriodle ipedi(ipdd vdpeprtiided ican bg) or a
| abel ed pepti eseh Bed thd 62 ReGIf cal lry he Bakleal i of
Neur onedi n U gi%r?%l udes '?lhéc peptl)n eﬁha\&}l(_arfg t he gmﬁ:n% gcilgesggl%g%rgéqgg shown
by SEQ I D NO o6, thesparitgdnddpoval PePsidets ester derivatives or a salt

t hereof. Anbng those, the am de derivatives of the peptide having the
am no acid sequence shown by SEQ ID NO 16 or its salt are preferred. 25

The partial pepti d&SoNNEFETES § Jehy e Vst 6F6Ced "oy '@ &1FSFE tNeur onedi n
U descl osed i ant/Batiahowmaywbkehaaystatabhlye apephddageaeriacegr diigg to the

above- nent i ongdl s ot €l ( (ROl Y} PEPELIEY 23V LRRELR 32 HELRSHealReyam de
derivatives a t hé ester
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 aminc acid
seguence shown by SEQ ID NO:16 or its salt are
preferred.
25
The partial peptide of Neuromedin U can be
produced by cleaving Neuromedin U desclosed in the
above with a suitable peptidase or according to the
above-mentioned protein ((poly)peptide) synthesis
30 method. The amide derivatives and the ester
derivatives of the partial peptide of Neuromedin U can
be produced according to the above-mentioned amide
derivative production method or the above-mentioned
ester derivative production method. Moreover, salt of

35 the partial peptide of Neuromedin U includes the same




derivatives of the partial peptide of Neuronedin U can be produced
according to the above-nenti oned am de derivative production nethod or the
above-nmentioned ester derivative production nethod. Mreover, salt of 35
the partial peptide of Neuronedin U includes the sane 21 salts as_the
above-nentioned salt of TGR-I or Neurorredé' U 0 4 AUG 2004 ExamﬂésAUG Zhot
Neur omedi n U peptide wherein any 5 constitutive am no acids of Neuronedin
U are del eted, wherein other am no acids are added to the constitutive

am no acids, or wherein any of the constitutive amino acids is substituted

by ot her am no a |ds I n¢l ude e tides havin he aci d sequence shown
by SEQ ID 10 NéP ﬂﬁeig an 89§en§%8P89aBg§% OSrgéﬂ ﬁ aC|gs are

del et ed, mhereNBuromedap preferably 1 or 2 amno acids are added (or
inserted), or wherein 1 to 3, preferably 1 or 2 amno acids are
substituted wwth other am no acids. 15 Furthernore, exanples of said

pepti de wherein angxaopdstsi pdt ithe deurongdilts Uapeptébet ederpgdpt ifdes wherein

other am ng, acbgﬁs%&%uﬁédedamnshsceegsattu&wsméam% Q%daelgﬁeal des

wherein any constitutive amno acids 20 are substituted by other am no
aci ds include pBprrdesothavi AGltAecaiflfio2aei addeduefcEl8hBRASEYtBSEEVED

NG 5, NG 6, NehinoNek8dsNB9, whibkdOn Bﬁylaf %EéléonéEE&éthe hei A8,
wherein 1 to 3, preferabl are del eted ;mmeu11t03

breferably 1 orcSa8nThosulstsBhnda bt QHhEn TBi P ratr t8as il Seher i n 1 to
3, preferably peptideanhaoiagi dseasmisabstifiuseguantd sbbdherbanShRO abi ds.

The anino]%FidNbplf?ighggLER fckg §?QH§QESr§§fybf or 2 amino acids
are deleted, wherein 1 to 3, preferably 1 or 2 amino
acids are added (or inserted), or wherein 1 to 3,
preferably 1 or 2 amino acids are substituted with
other amin¢o acids.

15

Furthermore, examples of said peptide wherein any

constitutive amino acids are deleted, peptides wherein
other amino acids are added to the constitutive amino
acids, peptides wherein any constitutive amino acids

20 are substituted by other amino acids include peptides
having the amino acid sequence shown by SEQ ID NO:5,
NO:6, NO:7, NO:8, NO:9, NO:10, NO:12, NO:13, NO:14 or
NQO:15, wherein 1 to 3, preferably 1 or 2 amino acids
are deleted, wherein 1 to 3, preferably 1 or 2 amino

25 acids are added (or inserted), or wherein 1 to 3,
preferably 1 or 2 amino acids are substituted with

other amino acids.

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

isoleucine, valine, proline, phenylalanine, tryptophan,

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




30 substituted with substantially the same am no acid selected from for
exanpl e, other am no acids of the group that the am no acid belongs to.
Non- pol ar (hydrophobi c) am no acid includes al anine, |eucine, isoleucine,
valine, proline, phenylal anine, tryptophan, 35 nethionine, etc. &ol ar
(neutral) amino acid includes 0 4 AUG 2004 22 glycine, serine, tthdedbiGn2004
cycteine, thyrosine, asparagine, glutanifle, etc. Positively charged
(basic) amno acid includes arginine, lysine, histidine, etc. Negatively
charged (acidic) amno acid includes 5 aspartic acid, glutamc acid, etc.
Exanpl es of the | abel ed Neuronedin U, the | abeled partial peptide
described (1) dlymimegndsediod alireshn ipeptdyde edescr ithedos3heabove i ncl ude

t hose | abel ed \wi t n i sot.ope, those lapeled.with f]luorescence (e.qg.

fl uorescein), ¥ (‘)"Irs}éa%"lno i ,%31“&??“15}% teﬁcocs‘e Pgﬁé Yol tﬁll'la’éﬂ? me 38&%% dng to
a known net ho@nmiggeadiidalncluddesurcamddiime]) [lgkdéhed wikhidhee,lztc.

r adi oi sot ope . L s os :124CL . [35S]) i n_a.known nanner is
used. The sal w&%ﬁﬁlﬂéﬁaﬁﬁd d(erﬁl\?glgcﬁveaénlpé ? ]édsérﬁ%lg e as those salts
of TGR-1 o RepedEd #ddremtlivdaad calieie, 28cThe DNA encodi ng TGR-1 used
in the present invention may be any DNA encoding the protein having the
sane or substantially the same am_no acid sequence as that shown by SEQ ID

NO | or NO 21, and¥3isNa ofefdSdilddaNast Sevarredinstd ithet Rebslesknt
i nventi on mayparthelapypbilcedeedirigetihg 1pepbbde BaNi BHet hepsamy or

substantial ly_the.sanmg_am.n ci,d,sequence_as that. sho b EQ.I D NG 1I.

These DNAs na?egel?gp%\?g rflg’gﬁi (gl)]ya&ov&eﬁBﬁiEdﬁl\&mﬁ%n?ﬁP# “ikithr ary,

cDNA deriMed afir agotheecelthesendabedsdewitdbs€iubedsaboue, (eDHA
fluorescein), those biotinated, and those labeled with

enzyme accoridng to a known method.

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

Neuromedin U mentioned above.

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

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

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

by reverse transcriptase polymerase chain reaction (RT-




30 library derived fromthe cells and tissues described above, and
synthetic DNA. Vectors to be used for the I|ibrary may be any of

bact eri ophage, plasmd, cosmid and phagem d. The DNA may al so be di rectly
anplified by reverse transcriptase polynerase chain reaction (RI, 33 ﬁ

AUG 2004 PCR) using the total RNA fracti%g’ prepared fromthe celq A & 2004
ti ssues descri bed above. An exanple of t DNA encoding TGR-1 having the 5
am no acid sequence shown by SEQ ID NO 1 includes the DNA having the base
sequence shown by SEQ ID NO 2. An exanple of the DNA encodi ng TGR-1 having
the am no acid u NO 21 includes the DNA having the

h by. SE
base sequence %‘ﬁ%tm %gggE%g@%@%fgﬁnféiﬁﬁb% BFeRdredhet BRA ERR0di ng

TGR-1 havi ng tdel asi and acl skssesudnser isbawabdye SEQ | D NO: 17 incl udes the
DNA havi ng the base sequence shown by SEQ I D NO 18. Further, an exanpl e of
a DNA conprising the DNA 15 encoding TGR-1 conprising a portion from
4th(Met) to 415t h(Ahrgxposléei ofi thenDNReehebeinynabRel haeiagi hbe acid

t f
Torn(A) to L2 NG ohy: frateh e Higen 07 R pe AL S B el
sequence showP¥® WB@ e NeEse  sequencexsinpie hm‘ %EQ)I\IADCWJ sidmy t he
DNA encodi ng Té%rﬂg\f@@f 'éﬂ@gjtéh %}Kéé@i‘n&r@@i’{‘li MdBidg €k Admidd g

position fromth terminal of the amno acid sequence shown by SEQ ID

NO 17 i ncl udesSYHEETRRA smr%ﬁrﬁg@ A HHPi dh %‘?‘b]rﬂci‘%ﬁ Hey RYA 125 )
posi tion 25 frgme tldsasé'sécgféncralsmwﬁmymmem NEi Zb SeamnerRGRnpIewd hy SEQ

I D NO 18. rti r C rising t DNA encodi ng

TR i nofddecthe bt vineiubh e HHE Wit B ST a S apahess

-CTGITTGIC- (a S'ijJvmdwaEﬂnHDatm 17 includes the DNA having the base
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 segquence shown

20 by SEQ ID N0:2, and an example of a DNA comprising the
DNA encoding TGR-1 comprising a portion from 4th (Met)
to 415th(Thr) position from the N-terminal of the amino
acid sequence shown by SEQ ID NO:17 includes the DNA
comprising a portion from 10th(A) to 1245th(C) 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 enceding TGR-1 includes a DNA which comprises the

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

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



to 816th position of the sequence shown by SEQ ID NO 2), -TGGAGIGAA-(a
portion from 888th to 896th position of the sequence shown by SEQ ID

NG 2), -GICTTCITC-(a portion from940th to 948th position of the sequence
35 shown by SEQ ID NO 2), or -TCCATGCAC-(a portion fromO 4 AUG&(‘OM%
1159t h to 1167th position of the sequence shown by SEQ |D NGO 2)% 2084
preferred is a DNA conprising the nuclei @4 acid sequence shown by SEQ ID
NO 2. 5 Specifically, the following DNA is used: (1) DNA hybridizing under
hi gh stringent conditions with the DNA encoding the protein or

(pol y) peptide having the sane or substantially the sanme am no acid
sequence as thnaE9tFhaw 16 BEQPIE NQAch NOtHe Weda@nkk shdwiDWy HEovhi ch

encodes the prat Y. tide havin same ,or stantla,l ly the
same amino aciX Sdég’&gncéaprgs F)K%Fg LrSthvir &%&Qqqﬂ%ﬁln% BELGA3CL1, but
whi ch does neic ildy ErdaglieneaengHowrhdDISEG aquettce: .encodi ng the protein or
(poly) peptide having the sanme or 15 substantially the sanme am no acid
sequence shown by SEQ ID NOI, NO 21 or NO 11, or the sequence determn ned
in (1), dbe to tHeaudemaladay. ofheyeimellawigor Ny ivdiezat | O CR be
carried out a%?%&qHﬁQ15% %nd%qlﬂyﬁﬂ1é?gﬂﬁﬂ%nfTQ%nhﬁQEoﬁ%rM@Q%n rgondi tions

used herein refer to the conditions, for €xanple, 50% fornmal dehyde, 4xSSPE

(1 x SSPE=150mPNRaENCOfGRf tREHPPOLRHPO O 11 RCRDT REPPAMes having Déghar dt ' s
sol ution ands@mk%oef sSBStahtd ahaPaendt WateOhirdde ad2dTheqhbbfcengadi ng

;-(?(?orld?:]nggrggegl %@tgl gls Hglsﬁ(?e:}?)ng%ngts'ﬁg@ 83\45%} IH@d lgel d\%? %r@‘%gg(r:egl oni ng
t he conpl Bt e BNAcknendiodgsTERelpeowtein or (poly)peptide having the

same or substantially 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 seguence shown by SEQ
ID NO:1, NO:21 or NO:11, or the sequence determined in
(1), due to the degeneracy of genetic code.

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

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

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

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




Neuronmedin U of the present invention, the desired DNA nmay be anplified by
the known PCR nethod using synthetic DNA prinmers containing a part of the
base sequence encodi ng the pol ypeptide of the present 35 invention from

t he above-nentioned DNA |ibrary, or DNAs 0 4 AUG 2004 25 insertedu' q}:ﬁu\gnzgm
appropriate vector can be selected by hybridization wwth a | abel ed

fragnment or synthetic DNA having a part 2r whol e of the base sequence
encodi ng TGR-1 or Neuronedin U The hybridization can 5 be carried out,

for exanple, according to the nethod described in Mlecular Coning, 2nd,

J. Sanbrook et al., Cold Spring Harbor Lab. Press, 1989. The hybridi zation
may al so be petRoeRERH ush Ry ONABPEPAL i §tavaeFEOT ecan b av§l¢ptadcydance

with the protogphresestbed ¥ PeitOathepattaches Frsdhaict | OPSsyLORNELsi on of
t he base sequence of the DNA can be carried out by known nmethods, such as

the ODA- LA PCRNAMeh#OHNT t AP ppel Wiplexohethdddte tHRAYGMKR| net hod 15 or

its nodificati@mcedimg BGRKADVWIr Kiidu Bdmed 2| @. aBhe M inild Sdipesn BXPress Km
or MutanT"-.K (both {E(r)%rrg?e# by_ Takara Shuzo Co. The cl.oned DNA

Ltd. ).
encodi ng T@R- 1°%r¢ b U5t B $ n ?%%Oﬁ‘?ﬁ%%n"tg i Medtshetan be
used dependi ngdesonilped poseMo bscular SCohoning desdnd edy. afdmsrablgestiah. With a

restriction e Lt i% t.he .The, DNA, may
contain ATG agt'z%ﬁc?r%lrs%# %%ﬁg%liff‘%}gt ?%)rngsc‘ib'don a%‘ t eé g{ﬁe_rnldﬂﬁlereogaand
may further 25naomian DapemGroed TWE = commarsiatlomvaridneg i on codon

at the 3" end ihere0f .3 eSS tdANSE 811 QD tidigitd A afwkdLrdadaiion codons
can al so be added by using an appropriate synthetic DNA adapter. 30 The
expr essi ohOvecthts Forached 11t E Rk R n U

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 1f desired, after digestion with a
restriction enzyme or after addition of a linker
thereto. The DNA may contain ATG as a translation
initiation codon at the 5' end therecf and may further
25 contain TAA, TGA or TAG as a translation termination
codon at the 3' end thereof. These translation
initiation and termination codons can also be added by

using an appropriate synthetic DNA adapter.

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




used in the present invention can be produced, for exanple, by (a)
excising the desired DNA fragnent from the DNA encoding TGR- 1 or
Neuronmedin U of the present invention, and then (b) ligating the DNA
fragnent into 0 4 AUG 2004 26 an appropri ate expression vector d mnerean1
of a pronoter. Exanples of the vector include plasmds derived U&Eﬂﬂ&
coli (e.g., pBR322, pBR325, pUCl2, pUCl32s plasm ds derived from Bacill us
subtilis (e.g., pUB110, pTP5, pCl94), plasm ds derived fromyeast (e.g.,
pSH19, pSH15), bacteri ophages such as X phage, etc., animal viruses such
as retrovirus, vaccinia virus, baculovirus, 10 etc. The pronoter used in

the present i mrenippropmslate exqimeyigheictit didm tidard JO to be used
for gene expre55| I, When the host is animal cells, SV40 pronoter, a 15

retrovirus prototer-=a netal | ot hi onein promoter, a heat shock promoter, a
cytonegal ovirus pronoter, SRa pronoter, etc can be used. Wen the host is

Escheri chi a bact eré)?a%mé?fee%@{f e&ear&eé{oorzgfrf’éﬁm &matsmlgjsorg)tleWeA ac

pronoter, recA pro ronot er etc, en t he host
is Bacillu§ bdsimay ik, Cod{lef(@r rged aJrBéR?SIQOlHﬁPérE@t EIPUCSQOZMLEI‘ and penP

pronoter, etc. 1\%‘%11&é1%1é}‘1$}ed ¥ tePHac IANGLLEE 1848 (BHE premugy, PXK
pronoter, GAP pronoter and ADHI pronoter, GAL pronoter, et’c. V\henthe host

is insect 25 cEé‘is BSridrarr éﬂ-aél“'éd&oldﬁ?éd'reidn 5PNy eSS tard® -B10 Bfdriot er
etc. In additiggmishhe W&&Sﬂpﬂh&g‘é@ﬂs@ﬁzhﬁﬁ)s uphige, @ntcl Qnalnlmaqont ain an

enhancer, a sp‘)rl [ C|3r(1a nal_, %0 A addi tll Qn 5| %é‘ éJ@-:C\ect | %n
marker, SV4A0 rEpS ats & &l F&é’r%’l Haf’P&F L3 Felitmys - ab) Ardd
10 etc. The promoter used in the present invention may be
any promoter suitable for a host to be used for gene

expression.

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

promoter, etc.

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

35 resistance], ampicillin resistant gene (hereinafter




as Sv40ori), etc. Exanples of the selection marker include dihydrofolate
reduct ase gene (hereinafter sonetinmes abbreviated as dhfr) [nmethotrexate
(MrX) 35 resistance], anpicillin resistant gene (hereinafter 27 0 4 AU G
2004 sonetinmes abbreviated as Anp'), neonycin resistant gene (hereinafter
someti mes abbreviated as Neo', G418 resistance), etc. In parti cO14AUGMA04
dhfr gene is used as the selection markér in CHO(dhfr-) cell, selection 5
can also be carried out in thymdine free medium |f necessary, a signal
sequence suitable for a host is added to the N-term nal of the polypeptide

or the partial peptide. anpl es of the signal sequence 10 .that can be
Used are Pho RUTGHHICS AIRATE /e GHR) . DEqIERCE FerdSPat e
Escheri chi a baftereima hiost ;s @are tainye s SEbisit gpniad t e GLEenten© , s EAtligl i si n si gnal
sequence, etc, for. a Bacillus cterium host ; X sj.gnal sequence

i nvertase si gnraﬁslsse%aurécne e T %ﬂorp aar%/%%‘gtaﬁos"fﬁnandd%] SRR N nussel%nal
sequence, (% -danttehd evoledst igimalmasdore nice, CHGfh o dly ceblle c gled esitgimal
sequence, etc. Mo 24 3 cel | t j - MEGT QoA @l Ning the
DNA encodi ng 'Icéis?la 20 or ruﬁlf)éer(r]{ed)ll;r}é)anofé@ﬁe&gjﬁ?%gent |nvee&r:lltq‘|ﬂl§)n t hus
constructed, transformants can be produced. Exanples of the host which may

be enployed, are Fschesdedid, bacteideal Bacdlditse bact @i pe #&ASs, insect 25
cells, insects and aninmn| cells, etc. Ex es of the Escherichia bacteria

|
i ncl ude Eschélthis @ddek® ble Mbri&s a’%% ofzHh¢ P&YPRREYE °T 60, 160
(1968)), JMLOZHeNd i ica IAGietsr iRRs eanaimp 19s 30 32 (shYEH)) ,sekpRHce Jour nal

of ol ccupar ol oqy, 120l o, Ll n SRHI Clapidle Okl Sl
sequence, etc. for an Escherichia bacterium host; o-
amylase signal sequence, subtilisin signal sequence,
etc. for a Bacillus bacterium host; MFO signal sequence,
invertase signal sequence, etc. for a yeast host; and
15 insulin signal sequence, O-interferon signal seguence,
antibody molecule signal sequence, etc. for an animal

cell host.

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

constructed, transformants can be produced.

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

25 cells, insects and animal cells, etc.

Examples of the Escherichia bacteria include
Escherichia coli K12 DH1 {Proc. Natl. Acad. Sci. U.S.A.,
60, 160 (1968)), JML103 (Nucleic Acids Research, 9, 309

30 {1981)), JA221 (Journal of Molecular Biology, 120, 517
(1978)), HB10l (Journal of Molecular Biology, 41, 459

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




(1969)), C600 (Cenetics, 39, 440 (1954)), etc. 0 4 AUG 2004 28 Exanpl es of
the Bacillus bacteria include Bacillus subtilis M114 (Gene, 24, 255
(1983)), 207-21 (Journal of Biochem stry, 95, 87 (1984)), etc. 5 Exanples
of yeast include Saccharonyces cerevi seae AH22, AH22R , NA87-11A, DKP 5%4
20B-12, etc. Exanples of insect include a |arva of Bonbyx nori e%léG

al ., Nature, 315, 592 (1985)). 10 Exanpl @8 of insect cells include, for the
virus AcNPV, Spodoptera frugi perda cells (Sf cells), M3l cells derived
frommd-intestine of Trichoplusia ni, Hgh Five TMcells derived from egg
of Trichoplusia ni, 15 cells derived from Manestra brassicae, cells derived
from Esti gnena acrBsamples;ofnthé oBathelws rvisc BNRY, 1 nBondy xad®1i1h; cel |'s

(BN cells), e f . the C [ an sed are Sf9 cells
( ATCC (:RL1711)§‘?}%1tnl f’l?e I(Sée(rbedt ij‘e’eﬁgss %%gégcr izij??d in VAR 3. 20

L. et al., |n oA tBipcheni s 2195 ,( 18977 7)L9 8anplegs: .of ani mal cells include
nonkey cells COS- 7, Vero cells, Chinese hanster cells CHO (hereinafter
referred to as CHO cells), dhfr gene-deficient Chinese 25 hanster cells CHO
(hereinafté@r sinplExaenkes of txpast MW rSasuiiarommmese demsetiszaamuse

3T3, nouse nyaixone aelds, Raegn) EK28Rpcsh! sppBuian EL cells, 293 cells,
C127 cells, BALB3T3 cells, Sp-2/0 cells, etc. 30 Escherichia bacteria can

be transfornmed, for exanple, by the method described in Proc. Natl. Acad.
Sci. U S A, 69, XddngldDf ains@Rne inkludda 15982) otV pbril G984 29

Baci Il us bact epia£2n e 4f angholmeds 097 €%3Mh§ygs) ) |
10
Examples of insect cells include, for the virus

AcNPV, Spodoptera frugiperda cells (Sf cells), MG1
cells derived from mid-intestine of Trichoplusia ni,
High Five™ cells derived from eqg of Trichoplusia ni,

15 cells derived from Mamestra brassicae, cells derived
from Estigmena acrea, etc.; and for the virus BmNPV,
Bombyx mori N cells ({(BmN cells), etc. Examples of the
Sf cell which can be used are Sf9 cells (ATCC CRL1711)
and Sf21 cells (both cells are described in Vaughn, J.

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

Examples of animal cells include monkey cells COS-
7, Vero cells, Chinese hamster cells CHO (hereinafter
referred to as CHO cells), dhfr gene deficient Chinese
25 hamster ce}ls CHO {hereinafter simply referred to as
CHO(dhfr") cell), mouse L cells, mouse 3T3, mouse
myeloma cells, human HEK293 cells, human FL cells, 293
cells, Cl1l27 cells, BALB3T3 cells, Sp-~2/0 cells, etc.

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




by the nethod described in Ml ecular & General Genetics, 168, 111 (1979).
5 Yeast can be transforned, for exanple, by the nethod described in Proc.
Natl. Acad. Sci. U S A, 75, 1929 (1978), etc. Insect cells or insects can
be transformed, for 10 exanple, according to the nethod describpﬂ%yﬂj B
Bi o/ Technol ogy, 6, 47-55(1988), etc. Aninmal cells can be transfo ,!%ém
exanpl e, according to the nethod described in Virol ogy, 52, 456 15
(1973). The nethod of introducing the expression vector into the cel

i ncludes, for exanple, lipofection (Feigner, P.L. et al. Proc. Natl. Acad.
Sci. US A, 84, 20 7413 (1987)), calcium phosphate nethod (G aham F.L.
and van der Eb, A Pacyldysodpctsziaserybe trersfprmed|, edoropsaarilien
(Nuenmann, E. ebyakheEfBonhdd désc84b=842n (14982)) arekCoedardiUgenkhScs
transformant transfornmed with the expression vector containing the DNA
encodi ng TGR- 118E Kédr &hBdPh-U can be obt ai ned. Furthernore, to express
TGR-1 or Neuronedin Uused 30 in the present invention in a stable nmanner
usi ng aM|n@ cells thg aningl iell glone can be seleited iBto t he
chromosone of whi cKEPRE CAPr B8ulEAPEXSFRES o OTvEERBPIPs PHcSPBor ated. To
be nore speci fnethadi dgstheébedbonePsetecNaoh. nackdr &sianUi8drRx, as,

t ransf or mant c§?2§5(9§7 ?Ieg£gd. From these aninmal cells obtained by use 0O
4 AUG 2004 30 of the selettion marker, it is possible to obtain a stable

animal cell strain having a highly expressed TGR-|I or Neuronedin U used in

the present inventiigBeB¥ cbgpgabkngnkbets! enal neekeshenrmMar egyer, when
usi ng

10 example, according to the method described in
Bio/Technology, 6, 47-55(1988), etc.

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, 7
into the chromosome of which the introduced expression
vector is incorporated. To be more specific, using the
above selection marker as an index, a transformant can

35 Dbe selected. From these animal cells cobtained by use




5 dhfr gene as a selection marker, the cells are cultured in gradually
I ncreased concentrations of MIX, and the resistant cell strainis
selected. In this way, it is possible to obtain the highly expression

animal cell strain by anplifying the DNA encoding TGR- 1 or Nputm@ #J
as well as dhfr gene in the cell. TGR| or Neuronedin U used I n ﬂ
I nvention can be produced by cultivating3phe above- nentioned transformnt
under condition capable of 15 expressing the DNA encoding TGR-1 or
Neuronedin U used in the present invention; and producing and

accunul ating TGR-1 or Neuronedin U used in the present invention. 20 Wen

the host is Esgheitichial vt Bacihd Meebacieria, postél%lté ans Tyl f£an be
appropriately cultured ina |iquid nmedi um_ whi ch contains materials

required for rfmh A %He Cf‘?]a]ns‘-‘r"o‘?ﬁféhtha‘é% aa@éﬁ’rlbbr??‘%ﬂscs@si ni t rogen

sources, i nor gedR-cl roat eNdidcineditt (BQugHd 2D thed i et ridf ltm%r&qroqprbysources
I ncl ude glucose sucrose, etc. anpl es of the

dex: ubl.e starch,
nitrogen source: %n(ﬂ%%ei ﬁ:(c))]rodlaﬁﬁ C e A cMRREEVELY s wEﬁEh“ﬁé“gammm um
salts, nitbhat eilsﬁai tgnec @, astmlpedtlmpmnnarpm onée @aSqisn arEeah: lexifeact ,

soybean cake, ;po E}g f t rganj ¢, materials
are calcium clh gﬁt giga%qgﬁﬁﬁ{n%%aﬁe rog enp osp atoctlalls r?ar%grbffgs&?u% % %Ih Sri de,
etc. In additit®isfaadt calil @rﬁf-'r@n groovaell eqiednot Ingthasteay, eit. isay be

added to the r&ﬁyslmle Rieloprallny th‘éHtﬁf htl(?e e%%%@lo% ahayt 15 Lq,8. 35 0 4
AUG 2004 31 A preferred exanpl e of fumfor culturing Escherichia

bacteria is MF FeduMYs GoR et ey t\]\]ec [PNAgeREe8d ngndCBadamitno aci ds
(Mller, JourN@uroihedin U as well as dhfr gene in the cell.

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.




Experiments in Ml ecular CGenetics, 431-433, Cold Spring 5 Harbor
Laboratory, New York, 1972). If necessary, a chem cal such as
3-indolylacrylic acid can be added to the nediumto work the pronoter
efficiently. Wen the host is Escherichia bacteria, the 10 trangf Qrﬁ?gtzgjm
usually cultivated at about 150C to 43091f0r about 3 to 24 hours. |
necessary, the culture nay be aerated or agitated. Wen the host is
Bacillus bacteria, the 15 transformant is cultivated generally at about 30C
to 400C for about 6 to 24 hours. If necessary, the culture can be aerated
or agitated. When the hgst is yeast

\ tH& téansf [nan% Is 20 cultivated, for
exanpl e, in BurkhoPdBreserFRANSFaMBAPURE ERESTPEAUMKIOF cBItUFingpy o
Nat|. Acad. SCkschbkSiéhia BActdbD5 (3989)nedium nsSbb henknibed upptenent ed
with 0.5% Casagino acng'égitter G .A §$if%'t R}OC. Qﬁ:& Acad. Sci.
U.S. A, 81, 533bu¢488435d PPRFLFAB) §C10 &f 25T PRI Tt ¢85 about 5 to 8.
I n general, thexpeanséntanbh Msleculairveéemetats abddl-29LC tCoBSCGHoingbout
28 to 72 ROUTg, Lh NECRSSALYry I NBaGULLIKS £8P RETALEL 0.y agtated. 30

2eTF8 dr Theects. 'the ~ti i %

When t he host ﬁ%r?nsec “transforman cultivated
in, for exanpl eheiaad’ suchnsecdfrbudehyl@arkic @cEl @n hatagded 105, 788

(1962)) to whi §p@%o i LT h aprlO%ndén@cti vated bovi ne
serumis added?ﬁﬁﬁg era I€§ %é?%?gg% %%@mﬁggiun1is EH%U?QG.Z to 6.4.

Normal ly, the O 4 AUG 2004 32 transformant is cultivated at about 27C for
about 3 to 5 dayswagd, thk AeeessargschbeieHibUbeceapidp ereated or
agitated. 5 Wien the Doste! S AL Bl ) febiPe s d0Ed " 2PSINB 518 o

43°C for about 3 to 24 hours. If necessary, the culture

may be aerated or agitated.

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.5.A.,
77, 4505 (1980)) or in SD medium supplemented with 0.5%
Casamino acids (Bitter, G. A. et al., Proc. Natl. Acad.
Sci. U.S.A., Bl, 5330 (1984)). Preferably, pH of the

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

agitated.

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

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




cultivated in, for exanple, MEM nedium (Science, 122, 501 (1952)), DVEM
medi um (Virol ogy, 8, 396 (1959)), RPM 1640 nedium (The Journal of the
Anerican Medical Association, 199, 519 (1967)), 199 nedi um (Proceedi ng 10
of the Society for the Blologlcal Medicine, 73, 1 (1950)), which contain
about 5% to about 20% fetal bovine serum Preferably, pH of theﬁdbdﬂthUW‘
about 6 to 8. The transformant is usual B cultivated at about 30C to 40C
for about 15 to 60 hours and, if necessary, 15 the culture can be aerated
or agitated. When using CHO (dhf r-) cells and dhfr gene as a selection
mar ker, thym di ne-free DVMEM nedi um containing dialyzed fetal bovine serum
is preferred. t2@nE&Edrhatvt NeurcwIRdiva tddusad abdutthe 7pre s au'dh\@ni it can
be separated and, purified.fromthe culture described above t he

fol | owi ng progkﬂﬁ?ﬁkén?B %ﬁ;ﬁeféﬁﬁfﬁﬁ' 8H§ MreuSEleds # iﬁ??ﬁégént

i nvention is extitadteed fromthe cultured transformants or cells, after
cultivation, the transformants or cells are collected by a mell-knomn

nmet hod, suspended in a appropriate buffer, and then disrupted by publicly
30 known n®thods dlvir ddeulnosdsdm eatiimer, celtlseattientt neinsfodmeguzyite and/ or
freeze-thaw C>éfa|1ltagat£tae&nby o RL gggawﬂ  melbih LAY 5RFen@kC- 1 Jbhe Cgude

extract of Neur orfedi n present i nventi'onr—cdn be
obt ai ned. The59&fﬂéﬁ5?éﬁrtP@E@XWﬁgéPmodvﬁﬁyleéﬁbaﬁm 3864 (pA&LRI N

ﬂegat UL : zi _ng agent ,1ssmc]@.ea§ubh{ q&nar Jauam%q!i Be %)ﬁ(efllggl%\éﬂgﬁtaao%d,ica% |
ydrocnl ori ae, or urrtac , ch rrton X- etc When TGR- or
i L 518°01887)) ' ¢

Neur oredin U &gé&Cﬁﬁ RBp 99 medium (Proceeding
10 of the Society for the Bioclogical Medicine, 73, 1

(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



5 invention is secreted to the culture nedium after the cultivation, the
transformants or cells can be separated to collect the supernatant by a
wel | -known nmethod. 10 TGR-1 or Neuronedin U present in the supernatant or
the extract thus obtained can be purified by an appropriate conbi ;;Aaﬁ f
wel | - known net hods for separation and pgaificatlon Such publchJP 004
nmet hods for separation and purification rnclude a 15 nethod utili zing
difference in solubility such as salting out, solvent precipitation, etc.;
a method wutilizing difference mainly in nolecular weight such as

dialysis, ultrafiltration, gel filtration, SDS- pol yacryl am de

el ect r ophor esihydraciil Oralcff%t Kod az@qﬁﬁqqtﬁ“ﬁg (ﬁ“fcfhelaé‘né['éflltl?”elxec]t cv char ge
such as ion exghange chromatography, etc.; a nmethod utilizing difference
in specific affinity such as affinity chronatography, etc.; a nethod
utilizing difference in hydrophobicity such as reverse phase high
performance 25 |iwHdrd TER-OMBS O Napymeddic.U useﬁﬂﬂnxthﬁiﬁﬁqﬁqm; di fference

in isoel ecé r IGI% %m& l@ﬁ%ﬁg% r{._‘%oLe‘# %ct rt%f 0C\; %&th%lt of %lé%_l NS and t he
i T

i ke. Wen 78 prese ‘i Venti on s
obtained in acﬁlrleavfammn,l tttreartrla@scf@tmantt@d omteldssalan foer m by wel | - known

met hods or | t] t hareof,. t a when T

Neur onedi n Un%% I%giﬁg&%|§€}€§aﬁ qﬂé gal%e(%In't(%}eefl:rlntbieggrcgnverte(qjélginto the free
form or anoth@ﬁuﬂﬂd formby 35 well-known nethods or nodifications
thereof. 0 4 AUG 2004 34 TGR-1 or Neuromedin U used in the present

i nventi on produced by a reconblnant can be treated, . before or after t he
purificat} n, mntﬂxgﬁ QEﬁW? in U present in the supernatan

or the extract thus obtained can be purified by an
appropriate combination 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 1liquid chromatography, etc.; a method utilizing
difference in isoelectric point such as

isocelectrofocusing, chromatofocusing; and the like.

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

35 well-known methods or modifications thereof.



5 protein nodifying enzyne so that TGR-1 or Neuronedin U can be
appropriately nodified or be deprived of a partial (poly)peptide. Exanples
of the protein- nodifying enzyne include trypsin, chynotrypsin, arginyl
endopepti dase, protein kinase, glycosidase or the like. 10 It is QobsAlf <004
to use the well-known Edman nethod using Edman reagent (pheny

i so-thiocyanate) to delete the NN termin@d am no acid. The presence of the

t hus produced TGR-1 or 15 Neuronedin U used in the present invention can
be determ ned by an enzyme i nmunoassay using an anti body specific thereto,
or the like. The screening nethod for a conmpound or its salt 20 that

alters the binding property between Neuronedin U and TGR-1, characterized

by using Neuronedin U and TGR- 1, and_the screenlng kit for a conmpound or
its salt that aIté?% 1t & BN Bofe MBEdhdfndd REGSSRedin U and TGR 1
characterlzedlhyeﬁ@mﬁhl@taguweuraqedlmeuoandnaEtTGBnlbeateedeéar|bed in

detail bel ow the i ndi ng_assa em (i d/.receptor say
Systen of NeBFEREH RELAAEER TRA PUgLCrba t BBnstRnb: 20 PEBGRBFARKE ToR 1
expreSS|oﬁssyptenelhhmoamfgmngoandymhasoathetsTGRelbnmdNagrpmeﬁentw bet ween
Neur onedin U - . t . ROk ei s, 2 pt.i-de conpounds,
synt hetic con%%gnggﬁaﬁggﬁgg%gFggﬁ hgﬁ%gﬁg?s§?e?§'?2§?1¥§8 égl can be
screened. 35 paztiAgt 2p0dyThevsidenpbuadsleachlidéhehpresapoond (TGR—

agoni st) havi Rgaf e Az edlzghed sneh Last aybathnIcngfbi¥ybLea( eabgin
activities of enhanci ngéarac i doni ¢ aCI rel ease, acety choline're ease

i nt racel | ul ar ctdoRePEifapgasBrofAi PakeNpEfar ILRFPSpABARCPFoRNE] AtkScel | ul ar
cGWP producti gn, iknpsskeblphesphaktetpeodytl FRAowaekliman method using

Edman reagent (phenyl 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.




menbr ane potential change, phosphorylation of intracellular proteins,
c-fos activation and pH change), and the conpound (TGR-1 ant agoni st)
havi ng no such 10 cell-stinmulating activities. The wording "alter the

bi ndi ng property between Neuronedin U and TGR-1" neans either of
properties of inhibiting or enhancing th%bl ndi ng bet ween Neur offelli AUB 2004
and TGR-1 (prolonging the binding tine) the present invention

provi des: a nethod for screening a conmpound or a salt thereof that alters
the binding property of Neuromedin Uwith 20 TGR-1, characterized by
conparing (i) a case where hburo dln U S gto I n cont c with the
above- nentioned T efeaﬁﬁ“HQQP ot Né%ﬁ@ﬁg&ﬁn (G a test
conpound are bh@b@h&tbnh@@ﬁh@CUGWkﬂhméheafGR-&el255tmmhhet$ﬁgeening met hod
of the present _i nven bi nd| amount _of e Ilgand with

Che TR 5 onqas b gTei 8aie b EXR TR S o] BETEhDpETRYTE - 2in L B8g £ 000 ¥

enhanci ng ar achiddnireleeise,r eceagéchadenyl chbkane, rehéaaeellntaacéhfular Ca
o1 oduct on.® | nOSLEST BhataEars tatnancerne PEOEpERsEREPILLEACOERITAr hange,
phosphoryl at i oaGHP prnﬂpg@epnulanOQﬁ@péunb08@hﬁ§§ a&@dvat;@h aftlpH change)
are measured apdnceORar sg%(:_hh\e@%ﬁahlger Bgﬁggahyrg§a§§oﬁreyght in contact

with the above-nenti oned where Neuronedin U

and a test conpB&sacgtévbrsugRrteinseoRries ﬁFFHVPHéOWG$P¢ PRLERARTRAL |y,
the screeni ng gathedeotolpeupteseBR-15ahn¥gBhioA) i Ravidy o nstbrd for

Eg[agghng]ﬂ)cogggfngtgku a%ghg ac@ggggf that alters the binding property

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 (prolenging the binding time}.

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

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

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

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

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




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

bi ndi ng anmounts of a | abel ed Neuronedin U 10 as one of the above-nentioned
Neuromedi n derivatives(hereinafter sinply referred to as "Il abel ed
Neuronmedin U') with the above-nentioned TGR- 1, where a | abel ed Neyr 'p
Uis brought in contact with the TGR-1 and where a | abeled Ne

and a test 15 conpound are brought in cotact 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-1, which conprises neasuring and 20
conparing the binding anounts of a |abeled Neuronmedin U with a cell

cont ai ni ng TGRé1iprwkereneanemédant Uoandfa tdet cebhpoihierera baobedee

Neuronmedin Uis_b hthe cell or nenbrane fraction
0 SR e e Chalr

t her eof and ere a "U and a test conmpound are 25
brought in contact with the cell containing TGR-1 or nenbrane fraction

th of 3) A net} enj salt hat
al'ters the binding RroberEy bltvenn 30 Reneidane o odh e TSRty
conpri ses ReastRYeRt@R i%onparing the binding amounts of a |abel ed

Neur omedi n U “ﬂth(f{*ﬁ'meﬂﬂ@ﬂeférl§9§é@glﬁﬁuéoggﬁﬁ5hﬁﬁ'§rb£0§Qf£ in

contact with TGR-|1 expressed on cell nenbrane of a cultured transformnt
cont ai ni ng DNARSTSRS e itert the it e REARG Y RaftaRlin U and a

test conpound regerdmetlAU® 2004 BIR-bBI QUG cH e iBgd s \MnéébuTﬁ?rgl £pr essed
TR L 5 (4) ANRIGHT oSy BTG S EBIBbHa rl AL NEHAER ot
al ters thaObi rdi mpepraperhy s weamen Neanahetiurdoeahich TGR-1, whi ch
conpri ses neaQﬂgﬂfmh@HVLs(herelnafter simply referred 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
therecf that alters the binding property between
Neuromedin U and TGR-1, which comprises measuring and

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

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

membrane fraction thereof;

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

35 where a labeled Neuromedin U and a test compound are




conparing TGR-1-nedi ated cell-stimulating activities(e.g.,activities of
enhanci ng arachi donic 10 acid rel ease, acetylcholine release, intracellular
Ca24 release, intracellular cAWP production, intracellular CGNP
production, inositol phosphate production, change in cell menbrégh 4
potential, phosphorylation of intracellulgs proteins, c-fos actlvatlon am@
pH change), 15 where a conpound which activates TGR-1 (e.g. Neuronedin

is brought in contact with a cell containing TGR-1 and where a conpound

whi ch activates TGR-1 and a test conpound are brought in contact with the

i ers the bi nRFRYIBFoPAr FY bRE kehn -t EGRoheaERE O B et uni ch

conpri ses neaswmeinhgaaadofcanpaltngedCRedrnatdiméet cehtastingl BNANg
activities (e a8es gﬁ& ¥é§ ¢s of enhancing arachidonic acid rel ease, 25
acetyl choline re ease ratellular Cat release, intracellular CAMP
production, intracellular c@GW production, inositol phosphate production,

cel I menbrsane potQBSIﬁ'mehﬂesefoehgéee@ﬁzhgtaoeoaﬁouhataacglgahar
proteins, c-fos activation and pH change) where a conmpound whi ch

activates TGR thegegf KeakoabbeRS LheiRIBALLGHRIPREEENIRREVSSRh TGR 1

expressed on cgblirofBADS aeand @Gﬁuuumﬂcﬁr@@ﬁ;ﬁ@w@@tm@@mlaimngnw
encoding TGR-1 and where_a C£g¥oaﬁ Ee% c ctj vat TGR-I| and a test
8

conpound are bFEHBRFLIRY ToRT ZFEERD f%%%%% on the cel
nmenbr ane of cuhtuieﬂtlésa@s@ormaﬂivtbnéal@fn@nmmwcemyowwa@hﬂaﬁhic 04AUR2

Neuromedin U ugedyl Do{0gs R §§Q£%§I;£ﬁ8”1&é§ a5s%<”°§[’¥ﬂ‘té%en Vg 2 | £ gand

aCtIVIt to an orp han recet omcs 5
223- 229 1998) (ma@e/ omngqceirhlel@t ORRMP | produgiphan p memaeel bekan

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
Neurcomedin U and TGR-1, which comprises measuring and
comparing TGR-l-mediated cell-stimulating activities
(e.g., activities of enhancing arachidonic acid release,

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

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

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




conmpound which alters the binding property between Neuronedin U and FM 3
(FM 3 antagonist, FM 3 agonist) 10 using FM3 in place of TGR-1 in the
above nmehtods (l1)- (5). Accordingly, by conmparing an activity of TGR1

ant agoni st or TGR-I agoni st which is obtained by the 15 screening nethod of
the present invention, with an activity of FM 3 antagonist or Vk3ABEZ0R4t
which is obtained by the screening nethd8 of the present invention using
FM3 in place of TGR-1, an antagoni st or agonist which acts on FM 3
preferentially over TGR-I 20 or which acts on TGR-| preferentially over

FM 3, can be obtained. The term "an antagoni st which acts on FM 3
preferential | \GRrelr elER-ds'sedfar stiie® e Xbmpmbrxhog of 25:s@lted hereof in

whi ch FI\/K%-rrqu'hB1 | -.St ] it . AR Sni _Aactivities of
enhanci ng arac L?a %%O%%laéqc?c# re agar{sle[,% ace yﬁ‘nc 1ot el‘r(%r eg‘se, intracel | ul ar
Ca2+ release, intracellular cAWP production, intracellular cQGW

production, inosi t@uw?;@ 1P§é’cﬁjlun[cr§ | O gﬁ%éerﬁp s, ppi enti al

change, phosphoryl ati intracellular el ns, c-fos activation, and
pH changey ak@ocan [teadave 1§ deganst afatriatity 40 |asafrpien tiepspPtgaker than

TGR- 1- nedi at egvaGt (indint,i @S B(.r @3RN0, delidhibs Y 3)223-32939 139k yAldg 2004 The
term"an agoni %t \Qgiltcgh act?l on FM 3 ,Ereferent Lally over TGR-1" refers to a
compound or a°%8 Rer eGPeFRIQRFehIEMES- RRAPAPAA™ EBI FEEERRUPAL i Ng
activities (ecpmpatinidviwhieh afl tenantien®iavdelj ¢aripe rT @t weirease,
et on T NeBEARG L, B LA M RS 2t RS I Ay AP

10 using FM-3 in place of TGR-1 in the above mehtods (1)-

(3).

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
acld release, acetylcholine release, intracellular ca?*
release, intracellular cAMP production, intracellular
cGMP production, inositol phosphate production, cell

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




cGWP production, inositol phosphate production, cell nenbrane potenti al
change, phosphoryl ation of intracellular proteins, c-fos activation, and pH
10 change) are at least 2 tinmes, preferably at least 10 tinmes stronger
than TGR-1-nedi ated activities (receptor (TGR 1, FM3)). The teﬂm'ﬁﬂia

ant agoni st which acts on TGR-1 15 prefere?gi ally over FM 3" refe & 2004
conpound or a salt thereof in which TGR-1-nediated cell-stinulating
activities (e.g. activities of enhancing arachidonic acid release,
acetylcholine release, intracellular Ca 2+ release, intracellular cAW
production, intrac ul.ar Ao el r.oduct.i.o 05|tol osphat e
production, cell ﬁfeﬁ r%"ne po enatqho d%a"%]glecth ahosphor)ﬂpg'?jl on of

intracel | ul ar ppostferentialflys caet T&R-dY, raférpHtochargepocand atr laeast 2
times, pref era%l%%atthle%%%t 5@ wth'lré%s F@F%kﬁ d&'&%@d’zM 1”%‘1'1%%%& vities
(receptor : e term "an agoni st acts on TGR-1
preferential | y 3y itpies ﬁeﬂer@CKGV&té@ﬁp@ﬁnanﬁHangaﬁﬁthéﬂQOﬂcln whi ch

TGR-1- nedi ag ed s¢ald rehicRdleat i@ +39 caGhiiWet ir@3 eb8ey. 1ﬁ%§:la\€|etl|l%§a(if cghhanci ng
ar achi doni ¢ aC|d rel ease, acetélchollne rel ease, intracellular Ca2+

rel ease, intrad&edssr dAVBASLIdRdRToFAMPNPrRERFIHPEY leéﬁpcﬁﬁé&&éﬁlon
i nosi tol phosphkave @rr@@u@ttu@n,, qalols1tas&mpha@pha%epﬁ:bahc@ﬂaagecell

h h | at 35 int I t t d pH
DAAUC2004 40 CRSBERTsr BoRE AEdals Caah RS PORPBRBFADAS AT PBast 10 11 mes

stronger than Ehk&aneddaﬂed acbmeupsescefeseptumvacIﬁﬁh1anENbB)). 5 The
concrete descr RLhgn)of 10 8C1EE0LNY FEREOIS - Sf el B PréeeiladvEgtion s

as foll ows

times stronger than TGR-l1-mediated activities (receptor
(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 ¢GMP production, inositel phosphate production, cell
membrane potential change, phosphorylation of
intracellular proteins, c-fos activation, and pH
change) are at least 2 times, preferably at least 10
times weaker than FM-3-mediated activities (receptor

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

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

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

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




For the TGR-1 used in the screening nmethod of the present invention, any
subst ance nmay be used so long as 10 it contains the above-nentioned TGR- 1.
The cell nenbrane fraction from organs of human, warm bl ooded ani nmal,

anphi bian or fish is preferred. Because organs, in particular huﬂbﬁnAUG 2004
organs, are very difficult to obtain, it is preferable to use TGR-1
produced by a 15 reconbinant in a |arge 46ale. To produce TGR-1, the
above-nenti oned nethods may be applied. In the screening nethods, the cel
containing TGR- 1 or the cell nenbrane fraction can be prepared 20

according to the preparation nmethod descri bed below. \Wen the cells

cont ai ni ng TGRhhnajed uaed, atheeasel bs tmysbepfbxedau&yngtgnuaétaudehyde

formalin, etc. . The fixation .can a wel |.-kngwn nmet hod. .The cells
cont ai ni ng TGXEh& trd)él%ostt(\rbaé"l q@' {?éﬁe o qﬂsesseo‘rfﬁiﬂt 'Such
host cel |l s i ndlT&®e 1l EFthediichia coli, Bacillus subtllls yeast, insect
cells, aninal cells, and the |i ke, as descri bed above. The cell nenbrane

fraction refers to a fraction 30 abundant in cell nenbrane, obtained by
cel | disruption afdiesbsyeistn desaimratn of Bhe swtderndrawmeatdddsd- The

cel | disruptiep glheds send q%%ég@ bn§qga§glggllgﬁsng a Potter-El vehj em
honogeni zer, disruption using a Waring blender or Polytron (produced by

Kinematica 35 Inc.), disruption by ultrasonication, and disruption by 41 0

4 AUG 2004 cel | sproayidne tmmgéﬁ N Az %%ﬂ@@iﬂn@mémﬁfcp@seethepr essure
using a French RLess ar rane f%ﬁCth ation is carrled

out mainly by? FF&@tl&HgF'§ﬁ°38|ﬁ&yésggﬁFFpFﬁgQFYf Fc¥seuSR A5ng @
centrifugdl fraccponatinsn the dbovietmegradnedt TGRedt.r Thegakildn. For exanpl e,

after the disﬁ%ﬁb?@n%ekkaction 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




solution is centrifuged at a | ow speed (500 rpmto 3,000 rpm for a short
period(normally about 1 to 10 mnutes), the resulting supernatant is
centrifuged at a 10 hi gher speed (15,000 rpmto 30,000 rpm) normally for 30
mnutes to 2 hours. The precipitate thus obtained is wused as the nenbrane

fraction. The nenbrane fraction is rich ,1 n expressed TGR-1, and Mnﬁﬂsngﬂm
conponents, such as cell-derived phosphol’i pids and nenbrane proteins. 15
The amount of TGR-1 in the cell containing TGR-1 and in the nenbrane
fraction is preferably 103 to 108 nolecules per cell, nore preferably 105

to 107 nol ecul es.per cell.. t he ﬁﬁggnt of eigress d TGR-1 20 increases,
the |igand bin&Fﬁg §BFPVFP9ASEF°HH t *Bf" RARABrane Pr&EL #BNIPSPpERFEFC
activity) increasesuse bhadhg aofFrenty pheski ghl yheebskéi veeslr eeni ng system

can be constr t | e guantities qgf s | es, C be assayed
wi th the sane H%%Sgigngééé?%Sﬁégﬁ g ﬁ%tﬁ%ﬁglfg)OFEP@ﬁbﬂl¥g§ydescribed
above for screémkaianabmpoundingat aenerifepal bfodcag spcobpasty between

Neur onedi n a n | t] : abel ed Iigand or
a conpound %;v?ggIgggég??ggﬁgegggﬁéﬁ%gnﬁ%?Eaéﬂéﬁggnggg%l gnd a salt
thereof) are GsBErifwpatippackFpBnerkampiefcpfibey Bherdbsremted aelhatural ly

occurring recepb@ntPbR €5 NcOfit i ERGOADA PN 0% CEEPLET (PHOL £HR HGVing an
activity equivalent to that of the naturalhgéoteln. Herei n, the_equival ent
activity 35 i s APEnER® t HOReAnSBOFF gRRFLPS MPFEA kY i 3FP2YE Fokoth@ 0 4 AUG
2Q04 42 | abel edihihgasy, atidet hesaDIPOY Nshubevh aga et | 1 §arwht et uyedyateag.

Neur omedi o) REGRICLLNE VP! 866 58k co 55, GIFBLG RoLASPLY Eabebgd with
minutes to 2 hours. The precipitate thus obtained is
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 10’
molecules per cell. As the amount of expressed TGR-1
20 increases, the ligand binding activity per unit of
membrane fraction (specific activity) increases so that
not only the highly sensitive screening system can be
constructed but also large quantities of samples can be
assayed with the same lot.
25
To perform the methods (1} through (3) described
above for screening a compound that alters the binding
property between Neuromedin U and TGR-1, an appropriate
TGR~-1 fraction, a labeled ligand or a compound having a
30 ligand activity (e.g. Neuromedin U and a salt thereof)
are used. TGR-1 fraction is preferably a fraction of a
naturally occurring receptor protein or a recombinant
receptor protein having an activity equivalent to that

of the natural protein. Herein, the equivalent activity

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




(35S], etc. (a |l abeled Neuronmedin U as a Neuronmedin U 5 derivative) are
used. More specifically, to performthe screening for a conpound that
alters the binding property between Neuromedin Uand TGR- 1, first, a
receptor preparation 10 is prepared by suspending cells containi rﬂ;kTNéBlZ&N
the nmenbrane fraction thereof in a buffer appropriate for the screening
nmet hod. Any buffer can be used so long &8 it does not inhibit the

| i gand-receptor binding, such buffers including a phosphate buffer or a
Tris-HC1 15 buffer having pH of 4 to 10 (preferably pH of 6 to 8. For the
pur pose of mnimzing non-specific binding, a surfactant such as CHAPS,
Tween- 80TM ( Kdebdleas 1igarnd amt gitendiommrurdedarcihal at €, igayd opti onal |y be

added to the fer. Further t he. pose of . suppr.essi t he 20
degr adat i on ofabéﬁﬁi%ltyangé@'ur%gﬁggl%&%rgw parnocfeaasdeesfl‘%t Vreo?%é £3 i bi t or
such as PMSF, fcgupsspnmle E-64 iqarabtliatee lastwittht o *Hinc [}*°and gélstatin may
al so be added.ss i appu :

oLy 9rdes. @Uﬂ%béﬁegoﬁe&gmﬁ@@u?o@ oM plotahedel v o

Neur omedi n_U (‘a Neur onmedin erivative) 1s adde
the receptor $STIMAdHVel sFe MFeM- to 10-1 i M of the test conpound are
added to the mxture. To determ ne the anobunt of non-specific binding

(NSB), a reaction tube contajning an excessive anount of unl abel ed
Neuromedin U is al®Frigpfedc BT RERITYT ith e FTieP g &r a
appr oxi mat el y conip@ud@C, thay eflafety ehde A nddGof @rop@ ryniledsided 24 hours,
preferably 301 nutes .to hours., After, conpletion qof the reaction, the
reaction m xt ll}llgé]]:ioténeﬂllnt r"gtaenéyt hrRo&gh%l’lgfIS§SS i irﬁgtgp?;iolrt é’rre]?ﬁ@r%,wé’t c. and
washed wi th ands3prgparsst bat susglemdd ngf celld sbebhérinihg TER-dualr @he AUG

200 43 radi oagldbirah Ot A8 iYrAsheldl® il Lt 85 eRARCL b oIS Rte for
the screening method. Any buffer can be used so long
as 1t 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 purpoée of suppressing the

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

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

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

glass fiber filter paper, etc. and washed with an

35 appropriate volume of the buffer. The residual




measured with a liquid scintillation counter or 'y- counter. \Were

regardi ng the count obtained by subtracting the anount of non-specific
binding (NSB) 5 fromthe count obtained in the absence of any conpetitive
substance (B0) as 100% the test conpound which nmakes the specif c#hAM@me+
anount (B-NSB), for exanple 80%or |ess, can be selected as the conpound
capabl e of altering the binding property4ﬁetmeen TGR-1 10 and Neuronedin

U. For neasuring the binding between TGR-1 and Neuronedin U, Bl Acore
(Amasham pharmaci a Bi otech) may be used. In this nmethod, Neuromedin Uis
fixed to a 15 sensor chip according to am no coupling nmethod described in
the protocol tFEi?3ChiTHehe?P tBNe Helagevh Eker A bifserganeh bs PMRphat e

buf fer and Trieadufd®@ryi ol 4t g LN &t N0l ARl dtiddedb i amthe cells
having TGR-| or a transfornant haw,nrggthe DNA 20 encoding TGR-1, or a

menbr ane fractTOR HEFi PR AeIHTAL T bifig O Wbt R R&FhtRY ning a purifi ed
TGR-1 or a nesiparectingtilon dwoumg JGRhdn-adsk @ tiastbixampoyndvés) 1 owed

on the top.of the sensor chip,at 2-20 ul/mn. By investigating whether the
co-exi sting test o %u%od”grs ch%alaﬁ‘?cgr“f htg%%ﬁqsa%’eceplodir‘?é%‘? esonance change
which is i nduneapdiyi i vedi swpsiGRrde t Bolewsod®disn then teke sempeomundchi p, the
conpound t hat i i rapenty. . @ﬁgn - | d uronmedin U
can be screene@l%ﬁgﬁ%eﬁ% Srclgen&aﬁ)lsp% yen%lgrﬁi e on&q%by%]x'i %O GR-1 to
the 30 sensor SHWPEBEY oW A@3he 9N fhe slaatiesh (@udiheasomiosphat e

buffer or Tri sdpddes o ANty NMRUNOIRAINY Jdopid & Rty LHPRIHG on the
top of thigsenso chip. These test conpounds are as described above. 0 4

AUG 2004 TEPENSHARE Mbbve screening methods (4) and (5)

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 @ 1l/min.
By investigating whether the co-existing test compound
25 can alter the surface plasmo resonance change which is
induced by binding TGR-1 to Neuromedin U on the sensor
chip, the compound that alters the binding property
between TGR-1 and Neuromedin U can be screened. This
method can also be carried out by fixing TGR-1 to the
30 sensor chip and flowing the buffer solution(such as
phosphate buffer or Tris buffer) containing Neuromedin

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

These test compounds are as described above.




for the conpound that alters the binding property between Neuronedin U and
TGR-1, TGR-1l-nediated cell- stinmulating activity (e.g., activities of
pronoting or 5 inhibiting arachidonic acid rel ease, acetylcholine release,
intracel lular Ca2 release, intracellular cAMP production, intrac@l§ LAUq 2004
cGWP production, inositol phosphate production, cell nenbrane potentia
change, phosphorylation of intracellul anaproteins, c-fos 10 activation, pH
change, etc.) can be neasured using known nethods or conmercially

avai | abl e nmeasuring kits. Specifically, the cells containing TGR-1 are
first cultured on a nulti-well plate. For the screening, the nediumis
replaced with fresivo skt f6am0rcivé tdbdre 1bc B ORF indd €hdteN- Gt Qi o5 )buf fer,

foll owed by incubation for ibven period of tinme .in the presence of a
test conpound. %u%g‘eeqfeoﬁrmo)}’,naq %Eé"arecegﬁitteﬁ'?g tg‘reo(tjqj{'tde% PFPRRSY®i ed by
appropri at e phetetaneNdurdnizelicell arek TGRCAL ,0ITGRIE Sidadataidariel 1VWhen it 1S
difficult to .det . . I on of the.index suhstance (e.g.,

ar achi doni c ac%&d)ﬂl%ﬁgﬁat%%ggﬁ%ﬁ n%'e?t'i’ngcaétvilvﬁteﬁ © dl?gof"(?tgnggé)rradi ng
enzyne pre%enttnibibtiffd ngelarachddorniighiasiitdor edgaisiest aswdly lzhdddgnadi ng enzyne
may be added ,RefQie t 18 +358aM 1% ¢erectdy I nhi bi 1ory | iy, 25
such as the i rfhi t?i tSi on of CAWP procfuct [ on,é {‘l%e&g’as?g&’pépér% u%lta.a%nélpl@?/t he
celI's can be PROF¥SS@Mpy inGrsiesililnlagy cOHE pirkdugitd oPhednolRad tPAhi bit ory

effect on thephorphatseprbasict iBhQduellilonemdrabe geteekeds 3Hakhe, screening
by assay of thg %elhl -STlI rruloatl ng . activi ﬁ, requires an appropriate cell
expressi ng TGRIPSPPREY 1Akd 0ROt dRhFESE! él?éRpf?tFPré‘SreEoﬁﬁ?nant cel |
expr essi nif t hect@Raltidescplibetiaaheve eard)t hanl bkemansurddasusabye. The
t ;gp;fg ormed CghbsmCARERLASOL-CXRRASHCRA13Y 168 haB3U RBASLLIRG RiRLaP!e
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 supermnatant. When it is difficult to
20 detect the production of the index substance (e.qg.,
arachidonic acid) for the cell-stimulating activity,
due to a degrading enzyme present in the cells, an
inhibitor against such a degrading enzyme may be added
before the assay. For detecting an inhibitory activity,
25 such as the inhibition of cAMP production, the basic
production in the cells can be increased by forskolin
or the like and then the inhibitory effect on the

increased basic production can be detected.

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

desirable. The transformed cells capable of expressing

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




45 transi ent expression strain. The sanme kinds of animal cells described
above are used. For the test conpound, for exanple, peptides, 5 proteins,
non- pepti de conmpounds, synthetic conpounds, fernentation products, cel
extracts, plant extracts, and aninmal tissue extracts are used. ]p*dggsrzmﬁ
t he above-nentioned |igand/receptor 10 ay nore specifically, th '
foll ow ng assay systens and the |like areused. [1l] Wen a
receptor-expressing cell is stinulated by a receptor agonist, an
intracellular Gprotein 15 becones active and, as a result, GIP bonds with
It. The same phenonena,can be observ d wt nbrane ept or
expr essi on ceIPg ERAEPEI FEPEGTR PR S Bﬁb%rtgﬁetgaﬁﬁgiﬁ§dﬁy8ﬁbﬁﬁﬁm§ When
GIP y S is addedlis dbscribedi anosel ateonsedsTPyS bonds with G protein 20
as GIP does, and it does not suffer fromhydrolysis wth keeping the
binding to the cell menbrane containing the Gprotein. Using the |abeled
GIPys, it is possFbFethe reasuremphendecbpr oexamplesspeptt@es, stinmulating

activity ofg t ré@&fn@é or Wﬁﬁl@y gémlg&?tﬁ#lf NG, fige £ A dYhdy

remaining in the cel nbrane. bg s Teaction, a stinulating
activity of hbﬁ?ﬁm%ﬁﬁ%F{PﬂuR¥P¢%%%%ctc% T¥§$Q§Ct%wqﬂ¥ﬁﬁﬁrﬁf%%ﬁ¢%scan be

nmeasur ed. Thi sam@tHelhngpesi swie Usertdherselds e aining TGR-|1 as descri bed
above (4)- 30 (5). This nmethod is an assay using the cell nenbrane

containing TGR-1 as described in (1)-(3), and is an assay to nmeasure a
cell stinulating attidesyrise tescabbed-mentdyrnéd)lidand htscassay, a

bst 35 St
LI A IR LA L AT IR g, oY 30 S

and the like are used.

[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 GTPvy S is added
to the reaction solution, GTPy S bonds with G-protein

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

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

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

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




46 agoni st. By addi ng Neuronmedin U or Neuronedin U and a test conpound and
observing the change in GIPy S binding acceleration activity to a
TGR-1-containing cell nmenbrane fraction as conpared with a single 5
adm ni strati on of Neuronedin U, the conpound that alters the blcd;g‘lpgﬁ 2004
property between Neuronmedin U and TGR--1 can be screened. The ﬁd
whi ch indicates the activity that inhib#iés the GIPyS bi nding accel eration
activity to a TGR1-containing cell 10 nenbrane fraction by Neuronedin U
can be selected as a candidate substance which is capable of altering the
bi ndi ng property between TGR-1 and Neuronmedin U On the other hand, an
agoni st can bexgmiiesned Byy aaddingg N2 urbaedigoupeundcalronedand yvobsear wi ng t he
GTPyS bi ndi ng ,15 accel erat i oanmgct' vity.to %hTGR- 1- cont.ai %%3, ell nmenbrane
n % 5 t

fraction as weldSt OHRBY PRGN OB &80 1 En &8RP e AT ods is

descri bed as folrdiwsy ak celdrateindr anet fwiagt iten 22 Teret-addritid ni@ | prepar ed
by the nethod crj oV, .S dilute it rane di,l ution buffer
solution (e. gc.% rﬂ\ﬁqn?o?clag?e ﬁﬂ*‘éﬁ%aﬁﬁrﬁ\%@&a“ﬁ?@ﬁlwﬁm BSA pH7. 4).
The dilutibn schimimtyratdon adcdiadizmpadin the tdeo womppiunde depttor

expr essi on. O-a%e”érsoftﬁéwqqi%éﬁ%;ﬂngﬁdau@ Rl N%%éo%{gggﬁfeﬁ%n%%&

Ik
Neuromedin U or Neuronedin a test conpound are added thereto, and
t hen [ 3SS] GTP F&1ls cadd & 56 naeiied-he ThPRnaPPeBRd il ghi dRddFaREBpPM  Af t er

thehm' xtt(Jre ia;hléegtctﬂtvitgﬁ%}{actr j_&{hj_htﬁLtl‘cs:,l, the icae-<9l dihdfikher solution for 30
washing (50mM Tris, 5 Myd 2 .150nM Nadl , 0. 1% BSA, . Q. 05% PS pH7. 4
1.5m) is add&f.ce?‘ﬁetr?fpwltoﬁ‘e aghiiftitgh t9 @ fTiﬁ%t‘ér‘Ea%ia&ﬁ”&ggFﬁ d fiber
filteringlpaperentrane fAfatotrodr yiyndeheniediheti rgnpépesedteci®d@ ker a30 m n. ,

the radi oacti vty ;0 33k anteS W W LA LRS ™BELER ring the
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 GTPy S binding
acceleration activity to a TGR-l-containing cell

membrane fraction as well,

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

fraction left on the filtering paper is measured on a




35 fraction left on the filtering paper is neasured on a Q 4 AUG 2004 47
liquid scintillation counter. The radioactivity in the experiment with a
single adm nistration of Neuronmedin U is set as 100% the radioactivity in

t he experinent w thout adding Neuronmedin Uis set as 0% and an 05
I nfluence of a test conpound to the GIP yS binding acceleration étAUﬁtZUM
by Neuromedin Uis calculated. A test cddpound whi ch nakes GTPyS bi ndi ng
acceleration activity, for exanple 80 %or |less, can be selected as a
candi dat e substance which is capable of altering the 10 bi nding property
bet ween TGR-1 and uronedin U (21 Wen the anmount of intracellul ar CAW
is reduced by'tHE et ip U @t ierunttdon Thea raBRoketexpressima el |,

usi ng this reantiporimdde wiedd al5% st 1@@&,\1@& A U es 2{ Neur o d| ntoa
TGR- 1- expreSS| ng cel | 1302) be rreasured Usi ng e an |-
obt ai ned by i miunYed$ilt@% r dthe rraéjdbiatcétl‘flg“ofatlm e cam&ram(énQSI -I abel ed

CAVP (bot h ar o1 twommraticalsy wakaioh2hli9) u e VUM o8 GAWP g oduct i on 20
€ y

i n variousg anl pr essi n TGR-| can be neasur 7 'RIA or ot her
El A system 2 such als”%?hcle EoRbiNEAt SRTRP M (Eoc e &ﬁ'tPHb%dlylaﬁdnghe | abel ed

CAMP. It is él@@lmllolne at:mmdmgfucbty Acqamedhncat ijan cQXcTu'i% Pf thgd
usi ng beads cgRisai i | Lant i ch an anti - CA I Xe
using Protein A (;%r %bﬁ%otgﬁtﬁl §'ﬁ %rh Ln %eé ?%Pé’nsa Jr%Jrn‘Eus%ﬂc?b‘?r‘BFbﬁnct i on of
the anti- cAl\/Pcéﬁf"lllSMdyffOéinéxamsl’LEI abePedrcAk/E’s(uaaﬂgbbhgekbt:teﬁr Qduced by

Amasham phar rraCba Bigheeh t ssay ossible to
conduct 210 sc ng& 01? tﬁgbgg%gﬁnghﬁﬁgt}?g ?§¥§B§ﬁe°6 ﬁ:‘i%ﬁglngr &pérty of

Neur onedi h’ U Prgher h¥r bgsragnt KER-Andodt NehiromedaseUl ul ar cCAVP by
| i gand such as

[2] When the amount of intracellular caAMP is
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 '?2°I-labeled CcAMP (both are
commercially available), the amount of CAMP production

20 in various animal cells expressing TGR-1 can be
measured by RIA or other EIA system such as the
combination of anti-cAMP antibody and the labeled cAMP.
It is also possible to conduct a quantification by the
SPA method using beads containing the scintillant to

25 which an anti-caMP is fixed using Protein A or an
antibody to IgG of an animal used for production of the
anti-cAMP antibody, and '*’I-labeled cAMP (using the kit
produced by Amasham pharmacia Biotech) .

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

35 intracellular cAMP; adding Neuromedin U or Neuromedin U



Cal citonin and Forskolin which increase the amount of 35 intracellular

CAMP; addi ng Neuronedin U or Neuronedin U0 4 AUG 2004 48 and the test
conmpound; and observing the change in the amount of intracellular cAWP as
conpared to the case wth a single adm nistration of Neuronedin w;ngm
conpound that shows an inhibitory activity on the cAMP 5 production

i nhi bition induced by Neuronmedin Uin théd8 TGR-|-expressing cells can be

sel ected as a candidate substance that is capable of altering the binding
property between TGR-1 and Neuronedin U On the other hand, the conpound
that indicates an agonist activity 10 can be screened by adding the test
conpound al onemahd:hefremjzr icrgnptmmctAl\d?xcprajmmm imvhai ta:ilrtaim aci ithdy. Mre

specifically, r§e scr foI I
TGR- 1- expr essi h%%éiﬁfo cel S are 1?391%1 f%%’ 4 Rt e oF 354 wel |
plate, and cwitthva exirigle aw@mnmm@ O'fnélecmmdamew@smbdn wat h

Hanks' buffer R | %qt,shl 5% and
20mMV HEPES (5&7 4)(herel%aﬁﬁ§r&réa1§{e)?re )réec)ggﬁgﬁf%&f&g < Then,

0.5l of the Péé’é%ﬁ%ﬁ‘-%f#’@?W@léﬂdédldtW%@Y deMromegaa Uhdncdhes are kept

in an i ncubat gGri-ar- é&re@ﬁuige%elmerbant e seackiten Buf helkandibgrved and
0.25nmL of fresh reactlon buf f.er a%iﬁgd to.the cells. Then, the reaction

buf fer (0.25nPPPEHATGIHG tZdSMC‘f? 081 2} e 189dithFo R ARG RAM of
Neur omedi n U prroplaemyommd:meld ack-d taest N@mﬁpmuﬂdnl g.adodedthe bdbregel | s.

The reaction d t r 'nt Oul_. of 20 Perchl ric acid
. bg ga & é%ﬁ%od%dTﬁéﬁqpﬁé ateg n, agond é %

is added to stop t'he reactron _ CAci I'Ng
i ntracel |10 ar ceAMPE $Cre@ned: bafcta@d.lnﬁh@h@nmaﬁtt GbmpANﬁdl Blbhe extr acti on

is measured R WSS CAMR Erfipkibl oofwRsBaM RRALTRE LA 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
{pH?7 .4) (hereinafter referred to as reaction buffer).

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

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

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

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




lin stimulation is set
i . The amount of cAMP produced by the Forsko _
2'3058852 the anobunt of cAMP inhibited by the addition of | nM X]IC\/PNSULOXEU?BI n
is set 35 as 0% and an influence of the test conpound on the c

S hal . : 4 A
uction inhibition activity by Neuromedin Uis calcul gt ’
t222t4 ggmg{)agd whi ch makes the cAMP production activity, flor texg a!SE,SAlgbBDM
or less by inhibiting the Neuromedin U agivity can be Zg ec eo as

candi date substance that is capable of altering the binding ﬁragcel grati o
between TGR-1 and Neuromedin U To neasure the cAMP pr o(c)iutctl ?he

activity, the cAVP produced by adding a test conpound 1 o] 0% accor di ng
TGR- | - expr essiBRPBHT ket | shib ioidn %iﬂt%iﬂ:ﬁrtﬁkq\léﬁdnﬁe‘jr%aﬁy -

i i d Swhi ch makes
- t fhod., In this case, ‘a test conpoun
Eﬁet thﬁ/gogsoc%(%lgln%%&'ﬁ Pcye,Stf or° dhigiygkasortdhie c@MP be sel ected

as a candi dat ®TaMtERTe adtdv ity ,c dfjpablexafpl &l5 galst @y Q%stsh%if)i ndi ng

j CRE ( CAMP
P eohones o emmiBEtind M R0 u Bt Vi, ot eedpetiedamso! 20
lrﬁifl?gfgsg Sgﬁgcepdliid@ﬁeﬁ@bﬁéépéevmm ier cBpadgener anhapggl Ygetor (Toyo

fected
Ink). I't is nbiediay pREpEeRY’ bekweBfNGREG! 3%1&:1 hgﬁ?@ﬁgglﬁl E;;a?ﬁe
with the CRE- reporter gene vector, a stinulatro u " R
i ncrease in CAMP, induces an expression of luciferase 25 gene throug

[ [ [ ' Luci ferase
and a production 8b meeisherashepedi® broBYcRBASULLD égg§5ﬁﬁP of CAWP in the

cells Into vbroherhg” crib epdfF: BFoghrea. BE: 830 Boi mt boslticedmpoTos, t he
ggnpound Phat t@l teesTEReL bexpirags properoycet 1 30, Newsoieghded) and TGR-1 can
be screened usoéPgkdhen TER deasured according to the above-mentioned

method. 1In 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]1 The DNA containing CRE (cAMP respeonse 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.



expressing cells to which the CRE-reporter gene vector is transfected. The
details of the screening nethod are as follows. 0 4 AUG 2004 50

CRE-reporter gene introduced TGR-1-expressing cells is placed in a 24-well
plate at a concentration of 5x103 cell/well, and cultivated for abo#lt Lﬁ?ﬁ\z
hours. The cells are washed wi th Hanks' buffer (pH7.4) 5 containi Mg (A 004
3-isobutyl -methyl xanthine, 0.05%BSA and 20mM HEPES (hereinafter, Hanks'
buf fer(pH7. 4) containing 0.2nM 3-isobutyl -methyl xanthine, 0.05% BSA and
20mM HEPES, is referred to as reaction buffer) 0.5nl of the reaction

buffer is added to the cells. 10 Then, the cells are kept warmin a
cultivator for 3TRBAmp®@sterfihe titer FRAMADITARH IR d e S8RV @& 1firom t he

system 0. 25nml, of fresh reactjpn f is added to the cells. Then, the
rgact i on buf ;ﬂélrs d:’.]Za‘frﬁ@clonntaaidrﬁ)_n“beq;]g ﬁﬂ‘ﬁ*—%ra&&l ISP HIRA HBh Ao 1nM of

Neur omedi n U dx115 ®elik dwetlin ahanduhtieste@OfmﬂLﬁwbl lu'xﬁ @sidle%;i@. It heléé?d I's.
The reaction i 7 [ . jnuytes.. T ce e dissolved in a
deconposi tion Czeoﬁqg’ﬂ%o% f"‘o?'arS éé’glécﬁlerna(#‘osyo qurﬁ_}%r Tcﬁpﬁﬂei econposi tion

sol ution, a | @fiesicemg SuPsthricd sCroyay U-miethyd adaedinEhe 0.26% @sianescence
by luciferasesds PBARUEREEW YfeReihYFRRMBLQRKS 2 #hﬁﬁégégﬁbf‘w lation
counter, a top counter or the |ike. An influence of the npouhd t hat

alters the bi F@YG T ft- Bt 3Ndpdbvedilimmgtavd Rerthingan 008 SkedSdr ed by

conparing theandm pesmenceEby 25 kuebberases ¥ithehbeisASsupPsre Neuromedin

Ui I ngl drd ni st ed. In.this process, by admnistratin Neur onmedi n
U, "the inct eads BH &s FEREE 1B 1S FeEo Lk RAROS (P e &L FEA RS | nhi bt ed.

The conpol®d Than,r ébeverd lishe rienfdepenearafl iNeur exediraldo rmayrbgosel ect ed
minutes. Then, the reaction buffer is removed from the
system. 0.25ml1 of fresh reaction buffer is added to the
cells. Then, the reaction buffer 0.25ml containing 2pu
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.




30 as a candi date substance that alters the binding property between
Neuronmedin U and TGR-1. On the other hand, an agoni st can be screened by
addi ng the test conpound singly and observing the inhibition of the
increase in |um nescence caused by the Fol skolin 35 stinulation,
Neuronedin U inhibits the increase. 51 054 AUG 2004 Al kal i ne phosgﬁétéga,zmﬂ
chl ol anpheni col, acetyltransferase or Q -gal actosi dase can be used as a
reporter gene, besides luciferase. The activity of the 5 product of
reporter gene can be neasured easily using comercially available
measuring kit. The activity of al kaline phosphatase can be neasured by
Lum - Phos 530(Wako); the activity of Chloranpheni col and

acet yl tr ansf er ase &&fa binergises iR bys AT pmamnpN emi e lanpheni co

Acetyl transf erass AsSandida¥KkQ)r @mndalhbeoactibykt ¥anfbhd- gakackesiadase can
be neasured by Aurora Gl -XE (Wako). [4] Wen TGR-1-ex tesE%n cells

R-1

rel ease the 1FSRAEY i UbREEL DFI UGG afShi ¢ TA6 dSteVe diffe by
t he Neur omedi ns&3duad af aepditer aphidlanie B intka handdh@asdivoactinvgty is
taken into thg)cell bef reﬁ;nd, it isiposshplqdhp npaguLe.a g%]lof
AN I A S Ao AL I AR LU S
cells. In I S lMaid D P aa and a tes
conmpound and 1 Ni a i nf r i t ar achi doni ¢

SRR 2kn, %A%{%{l hqa‘f mﬂ%l‘fyt%ﬁqéyl s

acid netabol i VI e conpoun alters the binding
property betwearethdurmmmsdfierasandmdR Ineafiiregs e Hdeddfdd. The conpound

that inhibpts &1e,1 AGAHEH G aatiyd dRiahelidse naleasaiacakd)y; ddnd
Neur omedi n U can be sel ected ﬁ? a ﬁandlda&e substance_ _that glgers t he
bi ndi ng pr opertie GFCNelirtométh P (Fgngctostdase can be measured DY

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 radiocactivity released out of the

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

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

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

release activity in TGR-l-expressing cells.




TGR-1. Moreover, the conpound that indicates an agonist 30 activity can be
screened by adding the test conpound singly and checking the arachidonic
acid netabolite release activity in TGR-1--expressing cells. 0 4 AUG 2004

52 The details of the screening nethod of the conpound that has tmp AUB %m“
i nfluence on the binding between. Neuronmedin U and TGR-1 are as fol lows

TGR- 1-expressing CHO cells are placed atd5x104 cell/well on a 24-well

plate, and cultivated for about 24 hours. After cultivation, 0.25 G /well

of [3H arachidonic acid is added. 16 hours after adding (3H arachidonic
acid, the cells are washed with flanks' 10 buffer (pH7.4) containing 0.05%
BSA and 20mM HEPEShe HeenilS00 ahet Berkdanksag befhed opHEhé) containing

0. 05% BSA and 20nNIH§PE§ in, t he pLesence of the a£ once tratlon of
ﬁeﬁiﬁng est oﬁp

10nM Neur orred " RVB°8F FNEET o UShact Re et¥eslded to

each wel | (her Senabmedinl8 BadkTGRbUf Ree épHTod)owsnt ai ni ng 0.05%)BSA and
20mM HEPES is referred to as reaction buffer). After incubating at 37+C
for 60 mnutes, 4001LI of the reaction solution is added to a,
scintillator. TheAGR-Acexpseasing FHPegsdds[ pisE miachfdahi £x38i'd netabolite

20 is neasureeePX/ae§@IaalgatuoaeQQUﬂisfe Tbﬁdaaayeivgted[kﬁl ahaghi donic
acid netabollte |n the nmedi um wi_t hout _adde Neur omre set as 0%

the anount of ¢f PurﬁraC&ﬁ?ﬁﬁn??%ﬁﬁ%P?ﬁﬁQﬂxﬂ|%§#‘F6/Fﬁéln85|dnﬁ%nth added
10nM Neur onmedihbach$dsricaaci@0% aadean i1¥ IHtance aftedb ddl dgest*ugonpound

Whi ch akes. { RESCBPABNT HOAT S ack B it b5 118 BF BRALToh" ¥ 76T Ly, for
exanpl e, 180% bufFess(piandbecsrtait by ad. @5t Bk dane 2@@MSHEHE% that is
capabl e of al&ﬁéh99555QJMd¥ﬁﬂH¥ Hanks’ buffer (pH7.4) containing
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 is referred to as reaction buffer). After
incubating at 37°C for 60 minutes, 400uxl of the
reaction solution is added to a scintillator. Then,
the amount of released [H’] arachidonic acid metabolite
20 is measured by a scintilation counter. The amount of
Hﬁ] arachidonic acid metabolite in the medium without
added Neuromedin U, is set as 0%, the amount of [H?]
arachidonic acid metabolite in the medium with added
10nM Neuromedin, is set as 100%, and an influence of
25 the test compound on the binding of Neuromedin U and
TGR-1 is calculated. A test compound which makes the
arachidonic acid metabolite production activity, for
example, 50% or less, can be selected as a candidate
substance that is capable of altering the binding
30 property between TGR-1 and Neuromedin U.

53] When Neuromedin U stimulates the increase in

intracellular Ca*' concentration in TGR-l-expressing

cells, using this fact, an influence of test compound




30 property between TGR-1 and Neuronedin U [5] Wen Neuromedin U
stinmulates the increase in intracellular Cat concentration in

TGR- 1-expressing cells, using this fact, an influence of test conpound 53
0 4 AUG 2UU on the binding between Neuronmedin U and TGR-| can be gexam ned.
TGR-1-expressing cells are placed on a stgrilized 5 cover glass fgr‘(a‘{?ls 2004
m croscope. After 2 days, the nedium is replaced with HBSS in which 4nmM of
Fura-2 AM (Dojin Kagaku) is suspended, and left for 2 and half hours at
roomte_rrrﬁerature. After washing with HBSS, the cover glass is set to a
cuvet. e increase in the ratio of | Nt J 1 f fl —SQ:‘%BLF t 505nm
where the exciofb3§‘%\£}en lélrgg?%et?’seeéhéﬁendl%rfd&%gb#m%qé Tlrr%?ure goyéa
spect r ophot of lexamdmetder when Neuronedin U or Neuronmedin U and a test
conpound are added. By neasuring the change in the intensity of

fl uorescence caused by 15 addi ng the test conpound conpared with that by
the single adni TG&latsxmrests iNeucetdd rng rlseecoppodnd tamildFatas t he

i nfluence gn the L Q)qlarg hidYemdi nadrapd2T@Rys 1 €ae hedseameened.
Furthernmore, FLIPRZ(Produced by nol ecul ar devi ceo) can b | so,_used 20 as
fol | ows, Fl U045 AMRHACSS G Ty 155 14 FAGEL) T 05 dHEa o Atheltedt 1
susFenfSI on tOK'aQ_;taktuPe icselsluss;ieaiﬁ%d culo arfd Ue£B3AMr Thantehad fateuwastead by
centrifuging several times, an aced_an.a 96-wel at T |1s are
set to a FLI PROGSYi"EEP Neéur oF’r@&F’ﬁ ﬁagg‘lﬁgu%%rr@dhﬁgbﬁ hgnggé{%?est
conpound are added iis tder sane waweds Fhe- i2ANeaBy Apatbei mgtéRecéhange in
the intensity ;of; o i;’c‘v %%C%q%r%@é}e < L P 20fpd ol R RS e HeORQURG AS

conpared W ththat the sin mnistration of Neurgnedin U, the
conpound whi civaves Aanglhl &én 40pp and 380nm, is measured by a

spectrophotofluorometer when Neuromedin 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) is
added to the cell suspension to let the cells take up
Fluo-3AM. The cells are washed by centrifuging several
times, and placed on a 96-well plate. The cells are
set to a FLIPR device, and Neuromedin U or Neuromedin U

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

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

capable of altering the binding property between TGR-1

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




30 the binding between Neuronedin U and TGR-1 can be screened. Above

t hese, the conmpound that inhibits the increase in the intensity of
fluorescence by Neuronedin U can be selected as a candi date substance that
is capable of altering the binding property between TGR-1 35 anan 4
Neuronedin U On the other hand, by observing the it 4 AEG 2004 4.AﬂﬁbZ@L
in the intensity of fluorescence by sindg% administration of the test
conpound, an agoni st can be screened. 5 To screen the conmpound that has an
i nfluence on the binding between Neuronmedin U and TGR-1, first, TGR-1-
expressing cells are allowed to co-express a gene of a protein such as
Aequori n whi chncadaatesn| tight inhensihe ofnfiacetscbace Cayi shngher eases. The

increase int : ] I ' e ri e
bi i ng.t ype aa PASPEREEST SEeEngorbgt, FAHBRInAoWR bR0h B bRERRTRES
Neur onedi n U amdeanedst conpound are added and the change in the intensity
of lum nescence when the test conpound is added as conpared with that 15

by a single adm nistration of Neuronmedin Uis observed for the screening.
The method is al FostCERRn shie GRMPRRRd ablde-Maht 3 BHnERE WMoY ¥xcERt t hat

this method d9esdiAgtbéerdeneneelbhed Ont @kendipT@rE1 pof E8SENCEGRUDSt ance. 20
[ 6] By adding an agoni st tf%rece cells, the conggngration

gtoi-exgrefsigg_ g [ofe
of inositol te¥PROSPHATeCFIERs2Te Byt bBERP VIR REX R BaET i DnITH
TGR- 1- expr essphgteehl suchaas eBledpyo Nemr ovieidin ddd itates sc dnijghundvitdrattHeas an
| nfluence on {he, bLagh fda PeLaess, NeHEPORALD. Uil shdRch > Gk screened.
Cells are placed 1n a 22%we plate, and incubated for one day, and
i ncubat ed 0f orimhease} buldayCe nlen nedd 4as t Bewh? EH nyd-PECarf i Fdsi tol (2.5
G/well) is added:ndf topeVasli pEa¥ELes NeghoMedisind Ghis fact,

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-?H]inositol (2.5u
Ci/well) is added. After washing well, Neuromedin U or
Neuromedin U and a test compound are added thereto, and

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

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

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




Neurornedin U and a test conpound are added thereto, and 30 then 10% o
Perchloric acid is added to stop the reaction. The reaction solution is
neutralized with 1.5M KOH and 60nM HEPES sol ution, and passed through a

colum filled wth AGLx8 resin (Bio Rad) After washing with 5m{ c&ﬁ@%m
and 60nmM HCOONH4, the radioactivity, f?r}s 35 eluted by 1M H

0. 1M HCOOH, is neasured by a 0 4 AUG 200 51liquid scintillation counter.
The radioactivity in the nediumwhen Neuronedin Uis not added, is set as
0% the radioactivity in the medium when Neuronedin Uis added is set as
100% and an |an uence on the binding 5 between Neuronedin U and TGR-1 can
be cal cul at ed. L AU @sECERRhbLAEL Wi %%U%%Jés e inaedionsit ivdityh dap dree

production actm¥iiiym &RéEneNSTBORed DO OLs | @56 sadede isalacted @, a
candi dat e substance hat Jbs capap Ie of alteri ng t he bi ndi ng pr operty

bet ween TGR-1 ahd I T\%ﬁ? hetibh 4 B (hRABher s L RrshserliFy the
increase in theddedsi il sétiphos@has eapd athucin OPluerded ioH thhd)bSidiH e

adm ni strati o onpo ni st .can re . 15 [7]
The DNA co%t a%?%ﬁéé}iég%%r%@rbﬁsaen%%ﬁgf)caqsb “éd’ eﬁ{] q’th

nul ti-cloning &%t cpepowsdndiich urikes ade g:em:—sadiolPltoag;ﬂrm:maesum vect or or
Pi cagene  enhgnees, Mecs o ddoyo:J Nkoo e léxiF%ér%n%%a%rT%%sfse%r} He 9gene

vector. In the cell transfected wt 0 reporter gene vector, a
stimul ation mﬁ%#%%&%e%st%é:anw%esqbﬁmﬁ%c@atuu@r cg@Rblimdfces an

expression of ailtwitief asee gﬂﬂ‘}ﬂjj_trhj qggjbeTﬁEj eg&“aeeq]r aguchi gueof luci ferase

rotein surln the lu activity, iS possible to detect
!tohe changggl n 02%6(’1%‘% t rQEEIeIru QPdcaPéfl BRFRAVERE EBFIs into

which the TRE.rrcemHs{eerlrgeume \aenisnrtdls tirifphadytedte Prdduction
activity by single administration of the test compound,

an agonist can be screened.

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

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

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

30 vector is transfected are as follows.

The TRE-reporter gene introduced TGR-l-expressing
cells are placed in a 24-well plate at 5x10° cell/well,

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




details of the screening nethod of the conpound that alters the binding
bet ween Neuronedin 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- 1-expressing cells are placed in a 24-well Iaé a&
5x103 cell/well, and cultivated for about 48 hours. The cells Jfé EG 004
washed with Hanks' buffer(pH7.4) contain?hg 0.05% BSA 0 4 AUG 2004 56 and
20mM HEPES. | OnM Neur onedin or | OnM Neuronedin U and a test conpound are
added thereto. Then, the reaction is made at 37C for 60 m nutes. The cells
are dissolved in a deconposition solution for Picagené 5 (Toyo Ink). To

t he deconposi gngn 28aMIHEGES .a 100l Nescenedigupst bhed Yeeyomedkhr Vs added-

The | um nescenge by lsWCichRba%As 628 RedeRAtHEed W t hrgen | uphgonetor, a
liquid SC|nt|IIat|on counter, a toﬁ& counter or the like. An i1Influence of
|

the conpound ERACtiONaisefRadendthii§ nEopr et yubes Ne FEmSh L U &Rl TGR |
can be neasuratislabm@apaw agdteaambu@nl&%ﬁea@@umonl gt e&a,ag&nwth t hat

when Neuromedin Ui ng ¥ |strate In t rocess,

M i st o 1 ndToRBuTBlRGL e, BERSIIRLS b L P HESEERRe £ nor oases 15

t hr ough the IQO&&EGCbﬂceanbeehhubaﬂT6§b+Infm61sCGﬂﬁ9dnd That i nhibits the

I ncrease nmay Qe iglgggggea ugg dl%ﬁ e ggﬁséﬁngg %HQE a %%ES the bi ndi ng
er ﬁa

property bet ween uronedl an agoni st
can be screenédmpometiong ahéluesd ggnp@mh&a2®09|nguytand absepvi ng t he

norease | n | upLagsceRse chbkexbhe LRCleante e Norr o dldhtbudh kehiae

phosphat ase, chl oranpheni col , yltransferase or 0O galact05|dase can be
used as al®5 ﬁéEGFFthﬁeHé“dbéglBégPPE§Vf@ﬁa§éur?ﬁ§déEthP99 6ERthe

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 Chloramphenicel and
30 acetyltransferase can be measured by FAST CAT
chrolamphenicol Acetyltransferase Assay Kit({Wako):; and
the activity of B-galactosidase can be measured by
Aurora Gal-XE (Wako) .




product of reporter gene can be neasured easily using comercially
avai l abl e neasuring kit. The activity of al kaline phosphatase can be
measured by Lum - Phos 530(Wako); the activity of Chloranpheni col and 30
acetyltransferase can be neasured by FAST CAT chrol anpheni col AUB 4
Acetyl transferase Assay Kit(Wako),; and tdie activity of -~ -galact05|dase 2@%
be nmeasured by Aurora @Gl -XE (Wako). 0 .4 AUG 2004 57 [8} If the growth of
TGR-1 -expressing cells in response to Neuronmedin U through the activation
of MAP ki nase can be observed, this gromh can be quantified by neasuring

th t t f P i , f |1
(eegaCN&¥? |82|gg[ gglqﬁie réﬁg%%gn%Gﬁéhn%% E%rgahﬁaceﬂﬁgggé ?heCSInZIng

bet ween TGR—1raBdoNeermnedeurumedmnbé sbrewgbdthaf eetivating NEuMARedin U
o1 eur omedi ny i, gad 2186t 8k GORROURM s LOGEDRLACLLA, baNGubhenroBbal ni ng

MAP ki nase fracPlon Foma deconposéed ce solution by i nmunoprecipitation
with an antl-NBthaﬁagéngnﬁhBoéytlvﬁﬁpoﬁlﬁﬁs@ABCFF9F§9rcﬁhyﬁédhﬁésured

easily by 4si Egcorbeka%&ém)l BumBP 5‘fn%§§l§~3$é\YgKl mf)/\akq)sﬁngi thesé 32P1
15 ATP. For thym dine incorporation activjt or Neuronedin U

and the test @6ﬁﬁéﬁﬁﬂe&F§ adh&d PBEPOPRE tHG%uPéF%HST%¥?Qbé§3?395|ng cells.
Then, [nmethyl pe8ikehhyaRrdiingniis naddesetiiar 8t canAbeasipaebedity of a

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

di ssolving the cells and counting the radioactivity with a liquid
scintillation coumferer Radiegs tes roredgnolit broNeTcRmedérpPesat@gacel | s,

the cells gre Lactbabedndl bl kb carﬂgst,hSHdNeaegnsgwlgﬁng aipNeur omedin U

and t he t'est co oun are a e cells. Then, MIT
(3-(4, 5- d|nethypagetﬁrgg@pyp)from a decomposed cell solution by

immunoprecipitation with an anti-MAP kinase antibody,
MAP kinase activity can be measured easily by using,
for example, MAP Kinase Assay Kit (Wako) and vy -[??p1-
15 ATP. For thymidine incorporation activity, Neuromedin
U or Neuromedin U and the test compound are added to
the inoculated TGR-l-expressing cells. Then, [methyl-
H]-thymidine is added thereto. A radioactivity of a
labeled thymidine that is taken up into the cells can
20 be measured by dissolving the cells and counting the

radioactivity with a liquid scintillation counter.

To measure the growth of TGR-l-expressing cells,
the cells are inoculated at first, and then Neuromedin
25 U or Neuromedin U and the test compound are added to
the cells. Then, MTT (3-(4,5-dimethyl-2-thiazolyl}-
2,5-diphenyl-2H-tetrazolium bromide) is added thereto.
After dissolving the cells in iso-propancl which
acidified by hydrochloric acid, MTT fromazan which is
30 formed from MTT in the cells was measured by absorption

at 570nm.

The details of screening method using the labeled

thymidine incorporation activity for the compound that




2, 5-di phenyl -2Htetrazolium brom de) is added thereto. After dissolving
the cells in iso-propanol which acidified by hydrochloric acid, MIT
fromazan which is 30 forned from MIT in the cells was neasured by
absorption at 570nm The details of screening nethod using the |abel ed
thyni di ne incorporation activity for the conpound that 58 0 4 A & K94004
alters the binding between TGR-1 and NeuP8nedin U are as follows

TGR- 1-expressing cells are placed at 5x103 5 cell/well on a 24- el | pl at e
and cultivated for a day. Then, the cells are cultivated in the nedium

w thout serumto nake the cells to becone starved condition. Neuronedin U
or Neur onedi nald texs & htee dti ngldmgp bped-waresn  TedRdd anel tNeeiroglelds radt atve cel | s
are cul tivateddf g, ahszo hours. (methyl-3H -thym dine at 0.015MBg/well is
added thereto an e cells are cultivated for 6 hours. The cells are

washed with PBS(-), nethanol is added thereto and kept still- for 10
m nutes. Then, 5%'1td1={—01h1é¥;5}@§setrﬁ} G‘cé’!alss 34&@?%135%&(%35 sdiig?l for 15
m nutes. The 15 fjixed cells are washed with distilled water 4 tinmes. The

cel I's are ¥i s§6y st (5’“3 anZdodiedrh RY@texrgs. SR HiYaiteac fioF By 9aY t he
deconposed celrhesql lttmeOI‘d:d].S.er%&’éurcﬁdt\vaalteal liinq tihe a@umuml watdhem tcount er .
An influence of u%%% our%g‘ thaLal al ter the b| r11:d| n ettween

Neur omedi n U &fd '“¢an & éc(? rlar]fg tdhcon crease in the
radi oact i vi tleelmrotd@yimndlUn@rl Neorpoedtiino v wntdh at testasempound lagesi ngl e

admi ni strat | og.gley orRdin b, The GAIPANYS! ek JiRiBaLed g, hor case in

the radioactivity m ni stration can selected as a

candi datel%ubli‘tf’a‘ﬁ@e tlFgt hiyd cfébalémémb‘filaﬁt’eﬁ p,g(};ﬁgsq/well is added
thereto and the cells are cultivated for 6 hours. The
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
radicactivity in the decomposed cell solution is
measured with a liquid scintillation counter. An
influence cof the compound that alters the binding

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

25 Neurcmedin U administration can be selected as a
candidate substance that is capable of altering the
binding property between Neuromedin U and TGR-1. On
the other hand, by administrating the test compound
singly and observing the increase in the radiocactivity

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

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

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




bi nding property between Neuromedin U and TGR-1_ On the other hand, by
admini strating the test conpound singly and observi ng the increase in the
radi oactivity 30 like that with Neuronedin U, an agoni st can be screened

(9] On adding Neuronedin Uto TGR-|-expressing cells, K-channel E@B 4
activated, and Kions in the cells flowggut of the cells. At thls ti m
ions 35 which belong to the related elenent, flow out of the 0 4 AUG 2004

59 cells through K channel as well as Kions- A labeled Ro ([86RB]) is
added to the cells to make the cells incorporate it. Then, by measuring

the efflux of RB] t|V|t of _ Neur,gmedi n. n endqﬁij The 5
details of scr &%‘Wﬁ?ﬁq‘fp e lco‘-"‘rrsptg'ﬁengL taha %t er? t %\%fknbg

bet ween Neur oned®RB1) ahsl TGERA txy thlelogll:hetfeflftdlm Hreictidsof [66RB] are
as follows. Twa days afte | a | pkate 1 ressing
cells are kept nv\(/:ac’rér/ﬁqfraatez Jh‘igurg‘lhlqu él am- c n{tg%nﬁﬁg%)éRgglq( ).
The cells vvere:he/vaes:ttadfm loft d\lmmﬁei%l%@fbé%ﬁplﬂ@taél‘sﬁeﬁ omhtéhe

extracel | ukar tcﬁéli ﬁo%f '\.J,E‘é&féHFEQidg et HodNEY OB Rddpcid &HAst conpound

are added to and the extracel lul ar. sol uti on |s col |l ected

after 30 ni nutaéstef%‘i*aﬁjl%&%ﬂﬂ HBe s Neurenaddtu e @5y TR Y- SBunter. An

i nfluence of the preund sl aldierisyt e i°PrE Noarded svefs Newis omedi n U and
TGR-1 can be neasured by conparing the increase in the radioactivity by
efflux 20 of [86RB] with the case of a single adm nistration of Neuronedin
U. The conpound thmoidtﬁhir:biaﬁtéﬂ'\@]la‘mimsiel a ré4teeYladilodot i VIGR-loy

adm ni str in , I q_Ine AS A edi dat g ygubst ance t hat
capab % ﬁ’%erl n rl:nLilbs [5 “gir:t l)et ngrehn 25 lI}l-eurorredl n U and
m i/ e ce 8 were

TGR—l On the r@tdﬂe\m heantaining RBC
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 radiocactivity by efflux

20 of [“RB] with the case of a single administration of
Neuromedin U. The compound that inhibits the increase
in the radiocactivity by administrating Neuromedin U,
can be selected as a candidate substance that is
capable of altering the binding property between

25 Neuromedin U and TGR-1. On the other hand, by
administrating the test compound singly and by
observing the increase in the radioactivity like that

by Neuromedin U, an agonist can be screened.

30 [10] TGR-1l-expressing cells changes extracellular
pH (acidification rate) in response to Neuromedin U.
By measuring such change with a site sensor device
(Molecular Device), the activity of Neuromedin U can be
measured. The details of screening method for the

35 compound that alters the binding between Neuromedin U




adm nistrating the test conpound singly and by observing the increase in
the radioactivity like that by Neuronmedin U an agoni st can be screened.
30 [10] TGR-1l-expressing cells changes extracellular pH (acidification
rate) in response to Neuronmedin U By neasuring.such change Wtaaﬁ jte
sensor device (Ml ecular Device), the activity of Neuromedin U ﬁm 2004
measured. The details of screening neth&d for the 35 conpound that alters

t he bi ndi ng between Neuronmedin U 60 0 4 AUG 2064 and TGR-1 by neasuring the
extracel lul ar pH change with the site sensor device are as foll ows.

TCGR-1 -expressing cells are cultivated in a capsule 5 of the site sensor
over night. Tred CEGRsSL aby Bedswopindethe hespercollulrr delvjehangrl Yhely are

fl d wit 1640 i t 1 1% BSA ( Mol |
refluxed w gt%ﬁgéée s%’ﬁ?&'ﬁ%é@@ég&ﬁ@mﬂb&. (Mol ecul ar

Divice) for r's unt e extra ular pH becone stable. After the pH
beconmes stable, neasured is the 10 pH change of the nedi um caused by

refluxing the medpgpy)carpabyinggNest paesia &LiDeiNets@nedi o shpadie test
compound on the cells, An influence of the c ngt)ou that alter the binding
of Neur ongdi P Bl ke | SeRFPHeLV IR RIFRY: ﬁ‘ o?%%? ¢ HE thiahge %t
extracel | ul arcipdhbér 15 TAR ldexpressadgrioey | Sceani téif Tivadd byitthe singl e

adm ni stration,o ronedin U._ The co un. t, o 1000 D ange of
extracel | ul armﬂ#]oé\ﬂja h‘il’gt?l‘é??ﬂ%mﬁ\?e{l}?%n%%ﬁ%r% l(:%né%ﬂe g&eqsle‘%:{“eal as a

candi dat e subsiance) that 2 shoapabhetof e et atll P hinHiPRCPr@perty

bet veen Neur ofiegl . U afid TISRL o ddifedt B0 neliuaddl nisstuial 1 ng {he

test conpoun singly an obser\?i ng the extracel lul ar, pH change |ike that
by Neur o8di rely, ckanagodf sthe drediin faeire P oF ¢ HHux N S e HEsdhghe

receptor STeZ-&f+daRl0fdNéuromedin U or Neuromedin U and a test

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 binding property between Neurcmedin U and TGR~1. On
the other hand, by administrating the test compound
singly and observing the extracellular pH change like
that by Neuromedin U, an agonist can be screened.

25 [11] A sex pheromone receptor STe2 of haploid a-
mating Type (MAT a) of yeast (Saccharomyces
cerevisiae) is coupled with G-protein Gpal. In
response to sex pheromone c«-mating factor, the
receptor activates MAP kinase, and sequentially Farl

30 {(cell-cycle arrest) and transcription activation factor
Stel2. Stel2? induces the expression of various
proteins related to the mating, including FUSI. On the
other hand, the regulatory factor Sst2 works in an

inhibitory manner in the above process. In this system,

35 vyeast into which the receptor gene is introduced is




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

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

receptor activates MAP ki nase, and sequentially Farl 30 (cell-cycle arrest)
and transcription activation factor Stel2. Stel2 induces the expﬂ@saugnm
various proteins related to the mating, gyncluding FUSI. On the other '
hand, the regulatory factor Sst2 works in an inhibitory manner in the
above process. In this system 35 yeast into which the receptor gene is

i ntroduced is 04AURQOO. 61 prepared. The intracellular signal transduction

system in the yeast is tivated by .a.receptor .agoni st t.i nul_ati.on, and
an experi ment ?%‘?p?‘ﬁ%é‘rreg réﬁﬁﬁac%x}éltlean:\ SRS %gréaéltsldéjr(f S wedr The
receptor agonitt ting yedde recaptivated donducteckiyonsagapidie growm h, etc.
resulted fromthe i vat i on of ' ggﬁ!l r [ fsduction as
an i ndex (Paus%w,‘mﬁ%l,oa&rr ealn"lnd(;sa'[]i Peﬁx%%jt; echno olgyfjh%/o .151f£({f:)p.‘ 487-494
(1997)). Usi ngsystuei ofy sthean mfag ticon deeprenn dere §9ReREk i grebst  2arte 10
conpound tfilat Bhd efécéé@odpii@i%c?@éwrbmfﬂﬁdﬂﬁb Yrandh T@Ed. can be
: codi o)

screened he genes e ng Stet and QGpal Ta yeast are renoved and
the genes encodh9igl TROR-Arehdtih A B2t 49 1Qfs dehridt e 3-8 33 r oduced
ingt eﬁd- The g@f@aqpn@%ﬂg@&@ioﬂ Sad &IOVEH:O AV, aelH. ,cypﬁeeixadsf% est
and the gene encoding Sst is renoved to incr e fhe, ,sensitiyity o
response to w&%@@@lmeoW$%h§p‘Fﬁf_m% blei‘jlls)n V\/ijisd%‘gFUSl i's
connected W t hswe20s e tsdmh i Mec i osyodest yegenel it SRuced nteaodhucedthelhe
above- nenti.oned genetic .reco 'gg,nt t : i | ut
accordi ngtltoo, ‘? %%% hea, té}r:j'ce%1 net Ig)rae(;gr.'l(e}%)!iolr e&%w%ar?cb}eéﬁ(%ﬁ%deﬁgﬁ?A. et
al ., Ml ecul arand TGR-1 can be screened.

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

15 fused protein are introduced instead. The gene
encoding Far is removed to prevent cell cycle arrest
and the gene encoding Sst is removed to increase the
sensitivity of response to Neuromedin U. Moreover, the
FUS1-H1S3 gene in which FUS1 is connected with a

20 histidine biosynthesis gene HIS3 is introduced. The
above-mentioned genetic recombinant method can be
easily carried out according to, for example, the
method reported by Price (Price, L.A. et al., Molecular
and Cellular Biology, vol. 15, pp.6188-6195 (1993)),

25 using TGR-1 gene in place of a somatostatin receptor
type 2 (SSTR2)}. The transformant of yeast constructed
according to the above-mentioned method reacts to
Neuromedin U that is a ligand of TGR-1 with a high
sensitivity, causing the activation of MAP kinase and

30 production of a histidine biosynthetic enzyme so that
it can grow in a histidine deficient medium. Using
this system, the response of TGR-1 expressing yeast to
Neuromedin U can be observed by using the growth of

yeast in the histidine deficient medium as an index.




and Cel lul ar 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-nentioned nethod reacts to
Neuronedin Uthat is a ligand of TGR-1 with a high sensitivity,,causin

the activation of MAP kinase and 30 production of a histidine biﬂ)*yAUGeEﬁﬂi
enzyme so that it can growin a histidihé deficient nmedium Using this
system the response of TGR-1 expressing yeast to . Neuronedin U can be
observed by using the growh of yeast in the histidine deficient medium as
an index. 62 0 4 AUG 2004 - The screening nmethod for the conpound that
alters the -bIThei AgreerheantrREbrdmddion theargnpernd ityags afldlelrswsheThe

above- pr epar ed; f o] is 5 I eq I c I synt hetic
nediun1|iquidglgegﬁﬁig%??aggdﬁgﬁg?&%dééngeﬁ??a?#gnqo#g2§fozggéﬁ% m to a

melted agar fromwhich histidine is renoved, and plated on square Petri
dish (9x9cm) . Afffer ghevagarepbeednds anarfdrmanst erfi lvieasdt fiisl t er paper

absorbi ng 510 dguePBdi DnUaOkohBubeaedintHeand Aekesh ¢9RAQHND, is placed
on the surface of agﬁé ang tge ransformant is cultgrﬁ .for 3 days at 30
C. An influenR8SBPLRE- 20AB3uAS EnSPRSPREFETLAR BENd ARG ot NeAPbrERi n U
and TGR- 1 cana ®elhedsaged Byowowparchnhishédgnewih vempeedt abdaround the
filter gafﬁrtmwﬁahsnca@ﬁa@é séﬂgh ?adm’ mbﬁg&a&ompéeﬂew@r@%éﬂ _U-tThte_
conpoun a i e_gr eas uromedi n U, admi nistration
can be select%%éggég %%ﬁérd%tgeé% $ 5ﬁée%l§ﬁ§¥ ?gpgﬁpggﬁgr§$ngltering t he
bi ndi ng pllopefeyremeddn Ndupbniahrctedis ¥oRad. acheshecorperndands an

agoni st can prasedeenethbysadfkoesbFahgag anliythbettgafoeanpeund and

observi ng theb@i@&@@doﬁo¥e§séa§£kgtt98 °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 Neurcmedin U, and by observing an
influence on the growth of yeast over the surface in
Petri dish around the filter paper absorbing a test
compound, an influence of the compound that alters the
binding of Neuromedin U and TGR-1 can be measured.
30
[12] An oocyte of Xenopus Laevis 1s injected with
RNA of TGR-1 gene and stimulated by WNeuromedin U. As a
result, intracellular Ca?* concentration increases and
calcium-activated chloride current occurs. This change
35 can be detected as a change of membrane potential
{similar to the case where K ion concentration gradient
is changed). By observing the reaction caused in the
TGR-1-introduced Xenopus Laevis ococytes by Neuromedin U,
the compound that has an influence on the binding




growt h observed in Neuronedin U adm nistration. Furthernore, the
transformant of yeast is cultured on 25 the agar containing Neuronedin U,
and by observing an influence on the growth of yeast over the s face |n
Petri dish around the filter paper absorbing a test conpound, aﬁH

of the compound that alters the binding6 f Neuronmedin U and TGR-| can be
measured. 30 (12] An oocyte of Xenopus Ldévis is injected with RNA of
TGR-1 gene and stinmulated by Neuronedin U As a result, intracellular Cat{
concentration increases and calciumactivated chloride current occurs.

Thi s change S%W Mt E5h&8 @Sy aachange- Pf Sy ane Agiential  (simlar

to the case whe I on concentration gradient 1is change By observing
the reaction caused in the TGR 1-introduced Xenopus Laevis oocyt es by
Neuronmedi n U, theacohhpokindftbdatybas, anol hédtedcEran 4 hferdrneli ng 0 4 AUG

2004 63 bet weeg, Netronediy U anth &L f@é‘-&f‘olsﬁ{gee'l%% ﬁé%ltcé‘d( Wi cipocytes,

collected from a fenal e Xenor&lij Laev] s | ce-cool i ng, was treated

with 5 col Pag \)%’dssf?}‘f\%g %Iﬂﬁﬁ P M 1mv
KCL, ©.41MV CaGiL. mmm«rlca(wa)rm Tr BRAMO . B84 CaZNGaM NEHEB™ 10mM

HEPES, pHT 4) sl 9 st NERROD £ 0kue lnfipbolirsual )L 0GHakLAq t be bl ock of
cells gets loose. After washing fo hree tines th M8 TGR- 1 nRNA

1
(50ng/ 50n1) i slflﬂliﬂnblr}ﬁreét ® l'icf’r’c%s tht o]o%ﬁ gntyily Itrhﬁ W-E’anﬁh:l Feltdfor. TGR-1
MRNA can be pragar eboda . onpifiteguwmasbringelflog, tbrepy timegi wisht MBAscri pti on

froma plagm drgrE HOGY & drig BOALY &k inma@ins_,@dﬂécprinfw ah Gysyd 20C
and pl aced in & |t of a voIt 8 a 1:1t35 cl R - ﬁe%hﬁﬁ gr ger %gl ution
it e Bt T G ¢ adS oPenelefas

flows. d ass delect or  vo anp an are
from tlssues or cells, or y in vitro transcrlptlon

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 cocyte with the case of

25 single administration of Neuromedin U. The compound
that inhibits the cell membrane potential change can be
selected as a candidate substance that is capable of
altering the binding between TGR-1 and Neuromedin U.
On the other hand, an agonist can be screened by

30 administrating only the test compound and observing the
cell membrane potential change like the change observed
in Neuromedin U administration.

In this system, poly (A)* RNA of various G-protein
35 genes can be introduced to amplify the change so that
the reaction can be measured easily. Also, the poly
(A)" RNA of protein gene, such as aequorin which

radlates light in the presence of Ca ion is injected as



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 solution containing Neuromedin U or Neuronedin
U and a test conpound. An influence of the conpound that alters the :

bi ndi ng between Neuronedin U and TGR-I is neasured by conpari ngﬂﬁeAu %ﬂﬂ“
menbrane potential change of TGR-1 intr6éduced Xenopus Laevis oocyte wt
the case of 25 single adm nistration of Neuronmedin U The conmpound that
inhibits the cell nenbrane potential change can be selected as a candidate
substance that is capable of altering the binding between TGR-1 and

Neur orredi n U. w@nlthe th&rthandea&n;a@oma&tb@amea@u&@aegyedbbﬁr3@ng

adnlnlstratan anl d test gg% nd a da%Pﬁ%Néh HIEEilgﬁacell nmenbr ane

pot enti al change B€adni ni strati on.
In this systepptpomya@AphaRNA of varlous G protein 35 genes can be
introduced to anplify the change so that the reaction can be neasured
easily. Also, the poly (A + RNA of protein gene, such as aequorin which
radi ates |3 ght i nThee samesevicw &iltCLamr icompouect ed as séd t04AeE2064 wel |

so that the regagki Qnteay %enﬁaae&ﬁq on%%%g,vwglqeh?Sméaﬁihab' thﬂf i ght
instead of the nenbrane _potential change he screenlngﬁklt or a

conpound or aT&Brt CRBPESPESt RGR-AIt ERS Fﬁélﬁlﬁﬁpﬁglﬁiﬁﬁe 5~-&f ®Buronedin

Uwth TGR lthemenbesnéCRrictiba 6¢l khecoBlabNEBAtdCRind, TOR-1E e
menbr ane fract|8n of the celbs containing TGR--1; and Nelr omedi n U. 10

Exanpl es of t ARSsEFBERPRGIRI £ of the present invention are as fol | ows.
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 (’H1, [***I], [*c1, (%s],
etc., which is dissolved in an appropriate buffer, and
stored at 4°C or -20°C, and diluted to 1 UM with the
measurement buffer at use.
30 {4) Standard ligand solution
Neuromedin U is dissolved in PBS containing 0.1%
bovine serum albumin(Sigma Co.) at a final

concentration of 1 mM, and stored at -20°C.

35 2. Measurement method:




1. Reagents for screening: (1) Buffer for neasurenent and washing 15
Hanks' bal anced salt solution(d bco Co.) supplenented with 0.05% bovi ne
serumalbumin (Sigma Co ) . The solution is sterilized by filtration
through a 0.45 mfilter, and stored at 4C or may be prepared at 20 use.
(2) Standard TGR-1 preparation CHO cells gxpressi ng TGR-1 which Brk AU
on a 12-well plate at a density of 5 x $05 cells/well, and cultured at
37C under 5% CO2 and 95% air for 2 days. 25 (3) Labeled |igands Neuronedin
Ulabeled with [3H , [1251] , [14C] , [35S] etc., which is dissolved in
an appropriate buffer, and stored at 4C or -20C, and diluted to 1 pMwth
the measurenent bidFeFGRTITR¥PTSDHS{NY R hIRIAE | FYRHHredI 12 i dnlReur onedin
U is dissolved;dn RES €ord g 1i g dhd %adroad nayises um el bumin(ds orree Co. ) at a
final concentration of 1 and stcﬁ)rlggd%at ;9%00. 35 2. Measurenent nethod:
65 04AUG2004 (MS2sraremend g T I P AR Al (el HEAE el | culture
pl ate and washger e ces widded td edch heellneasurenent buffer, and 490 1 of

the measurement buffer_jis added to.each -3 5 {Zho Aft dding 5 Al of

10-3 - 10-10 M tesf”c%ﬁ']f)% n%g(g%?%t?ol%,f %%\?114 hen fa'(?l ﬁ% %"Tgbel ed

Neur onedi n U, ddmpaeld ssareciomcubaidedtin rodkh aferppdradtadregl f or an hour. To

determ ne the f_ t.he - | fJ i N4gi 0 _3 M Neuronedi n
ﬁwe&m , t%gé‘tczgﬁc dfe t&rﬁfﬂﬂ%ﬂ:eé A Lo O_

Uis 10 adde n place o onpound. ‘
temperature for an hour. To determine the amount of

the non-specific binding, 5 K1 of 10°® M Neuromedin U is
10 added in place of the test compound.

{3) The reaction soclution is removed, and the
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 radicactivity is measured using a liquid

scintillation counter (Beckman Co.), and the percent

maximum binding (PMB) 1is calculated by the equation

below.
20 PMB = [(B — NSB)/ (B - NSB))] X 100
PMB : Percent maximum binding
B : Value obtained in the presence of a test
compound

NSB : Non-specific binding

25 By : Maximum binding

The compound obtained by the screening method or
the screening kit of the present invention, or a salt
thereof is a compound that alters (inhibits or

30 enhances) the binding between Neuromedin U and TGR-1.
Concretely, it is a compound having the TGR-l-mediated
cell stimulating activity(so-called TGR-1 agonist) or a
compound not having the cell stimulating activity (so-
called TGR-1 antagonist). The compounds include

35 peptides, proteins, non-peptide compounds, synthetic




(3) The reaction solution is renoved, and the wells are washed 3 tines
with the washing buffer. The | abeled Neuronedin U bound to the cells is

di ssolved in 0.2N NaOH1% SDS, and mxed with 4 m of liquid 15
scintillator A (Wako Pure Chemi cal Industries, Ltd.) (4) The radiqactivity
is measured using a liquid scintillation counter (Beckman Co.), 3dAUBe2mM
percent maxi mum binding (PMB) is calcul &@6ed by the equation below. 20 PMVB
=[ (B- NSB) / (BO- NSB) ] X 100 PMB: Percent maxi num bi ndi ng B Val ue
obtained in the presence of a test conpound NSB: Non-specific binding 25
BO : Maxi mnum bi ndi ng The conpound obtained by the screening nethod or the
screeni ng kit ceimpdumdy,eseid fiatwemitatiompbradaaltls . t hReg@OhaiySba conmpound
that alters (inhihits qor 30 enhances) the binding between Neuronedin U and
TGR-1. Concr &%, 9% T9"8 SOBSIHE havi ng the TGR-1--nediated cel |
stinmulating activity(so-called TGR-1 agonist) or a conpound not having the

cel | stimulating agid U (3o U BT T AAGANSH T GoTROUNGS
include 35 peptides, proteins, non- pepc%l e conpounds, yr?tehe i'c 66
conpounds, 3 and sf dhvee TIGRHloRgonddictoy. THkey anfabenisdvmiendiokiecwn

conpounds. 0 4AYE 24 JEhe QYR QN )MRLRoq s f9r LAebGr M ning whether it 5

is the TGR-1 agonist or TGR-1 antagoni st nentioned above is described in
(1) and (ii) below. (i) By conducting binding assay according to the
screeni ng net hods (i) -Hy3)cot¥me: i dd & iGRNPRURGE shiata ke ralitey o ageeci al |y,
inhibits) thes@fggdl %% %%%% (1)~ (3) above, the compound that
10 alters (especially, inhibits) the binding property
between Neuromedin U and TGR-1 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-1l-mediated cell-
stimulating activity is measured after contacting a
test compound to cells having TGR-1. The compound
having the cell stimulating activity or salt thereof is
a TGR-1 agonist.

25 (b) The above-mentioned TGR-l1-mediated cell-
stimulating activity is measured and compared between
when the compound that activates TGR-1 (e.g. Neuromedin
U or TGR-1 agonist) is brought in contact with cells
having TGR-1 and when the compound that activates TGR-1

30 and the test compound are brought in contact with cells
having TGR-1. The compound or a salt thereof which may
reduce the cell stimulating activity induced by the
compound that activates TGR-1 is a TGR-1 antagonist.




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 determned to be a TGR-| agoni st, gn?mﬂ;:
conpound not having the cell stinulating-activities or a salt theré€o 2004
determ ned to be a TGR-1 antagonist. 20 (i1i)(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

stinulating aCtivgggng géht thgeﬁ?sts ha@Fagﬁe sgﬂgnbﬁ%§i%§o%g%alhe

above-nentioned T Irat éd Stinulating acti asured and
conpar ed betme@ntiwheheshescbh@buﬁﬂ Fearomedinal estTE@R- ar¢eugef Néursnedi n

Uor TGRI a90ﬁ5§g)aha pgguggglbnpﬁ%ggﬁgé?ﬁ%&glgelIs having TGR-1 and when

t he conpound that activates TGR-1 test conmpound are brought in
contact with cells having TGR-I. The conpound or a salt thereof which may

reduce thescell stpgukati Bgnaet hyhtly sRfdeedchy1t hRtageARoLsdchiat
activates TGR-1 is a TGR1 antagonl st. 67 0, 4 AUG 2084 Since TGR—l agoni sts

have the same PRYEPIFoENRAPNYREPIOPLFRE BStinhtIe? REUNRREATRLE Phey are
useful as saf@h@pdai:@maé@zmr @ﬁaﬁﬁl‘ﬂ@e&hﬁﬁcﬁd)ﬁ-téxﬂﬂ phermibent baalds since

TGR- | antagonigts ca}é b ghlbl% the |oIo% q@l activities of Neuronedin
U they are us®Fult™3s°%af ?E PhatWhtdtticals for inhibiting

the receptor activities. 10 Slnce Neuronedln Uor a salt thereof relates to

the smoot | ymuscl e §99E&aﬁ£h98me&9ﬁ bngLegssaip PheodocPLessyLe. thhe
regul ation of ion-fransportati
the smooth muscle contractlon, the increase in blood

pressure, the regulation of ion—transportation 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,




I ntestine, and the increase in ACTH and subsequent increase in
corticosterone after its hypodermc 15 admnistration, it can be used as a
prophyl actic and/or therapeutic agent for hypotension, and a | oc
vasoconstrictor. Thus, anong conpounds obtai nable by the above- 4 ¢mﬂ+_
screeni ng nethods or screening kits, TGR | agonists can be useful as a
prophyl actic and/or 20 therapeutic agenteégor 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 cont adehbmRosalkonifc theeatietds  delteveryrot chhelapkaeenba, uterine
i nvolution ingsufficienc artificial bortlon i nducti on of dellvery,

arrest of del PY&FyFF38R é3&€r§F5§FSCEH§ T8%heni a, inversion of the uterus,

retention of the placenta and egg nenbrane, postpartum 30 henorrhage,

prol apse of the ”%]'eqr%%tab% S1A %I%% C%E%ngr ”Dth%Eogh q%% at, mul tiple
pregnancy, nalpresentatlon YySIenor r ea moscar fi age, onetr|03|s

chronic irffl aﬁﬁdt’grytHESQQQBt@fi agentutferrubypayberasebnt heyaterdsaldefornity
of the uterusy,Q44L)E298%4 68-AUENPEKAS! ga%u}@e H%Féé@w!ﬂﬁ%@&em cal

Iaceratlon pOSt traunatlc stress syndr one T ant agoni sts can be
useful as a préPRFFEEti ECTSEEABPLE. tNéPaEéE?ﬁéeag@ﬁtC@B inypeEvéasi on,

myocardial dygsusst i@AgiAsUpbectenak, faybaaedl§1r§§§a£@£§éﬁd di seases, for
exanple, (1) d|s§ %ﬁs ot cgrd ov gs:ulare S ste #aﬁglna ectoris,
nyocardi al infhFe¥iroft2-af ﬁy%h ) digepsed 9l gFeRREERT FyrﬁgﬁF?ﬁtory
system 100 br ¢hcbnahiast hmahmhypbkypaepnegndyndeeomet cede. (3) (31i seases of
nuscu'OSkelet&{s§¥§Egnb%emgscﬁfggﬂgfetal 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-




art horheumati sm | unbago, m graine, tension headache, etc.), (4) other

di seases (e.g. diabetes, clinmacteric 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 uter AGn 004
contraction suppressing agent for aneliggating, preventing and trea 3
various di seases associated wth excessive uterine contraction , such 20
as too strong contraction, pseudo-contraction, prolonged pregnancy, tonic
uterine contraction, fetal asphyxia uterine rupture, endocervical canal

| aceration, premature deli ry,. mg of- th rLys, d } .qf uterus,
adenomyosi s of RS STe ARE™ %fB aﬁno S gfﬁﬂ%gﬁég o?gg %&gﬁ%?lg'

i nfl ammat ory dm&easﬂllohnmh@omuemusﬁr@am@eﬁoﬁsnﬁpﬁéﬂtsvﬁoégeéﬁsnuItipIe
pregnancy, nalpresentation, Prader-WIIi syndrom dysmenorrhea. 30

Mor eover, since Neuronedin U and a salt thereof has the function of
control | i ng appet iRa& mrﬂ}lfcmﬁpdmﬂj§@m%qﬁhmhétbfatrh@eam%?ﬁﬁl oned

screeni ng s MeLhads Oh s dd %r}lﬂen%blavfesn%ttﬂaaefaaac&e@hma thefttet ioan, TGR 1
agoni sts are ised as anorectlc agents, ant| 4 AUG 2004 ad| gfls

agents, remeditde fSETaRNing & idnd t98) FRRAGLE - t&ﬁdp?éﬁmfca £R46hists are
used as aperi i ;ﬁﬁ&ﬂkﬁsaﬁ&rlkhﬁs%@ItImb ampaegodre thatlcawilkd obt ai ned
5 accordi ng to t he above-ngptloned sgreeni ng nethogngr BQ@ re%gpqg Kit,
for exanple, Gi€al Py S3adc &tabre s GSed xanples
are a salt w tvh.t}‘al’hrl riﬂ'rog:a;am(icbas:e.;i aasalatlnmwnrthannopgarﬁpécba%d aasal t

Wi th an i peroanc aeldg, il Wil AR GaNiG acke A 10 TAlt i th a

. Sa
basi c or i di°¢ “ami Mo a0|3 SO on. e preferred exanples of salt with
an inorganic

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,
suceinic acid salt, malic acid salt, methanesulfonic

acid salt, benzenesulfonic acid salt, benzoic acid salt,

35 etc.




base include an alkali netal salt such as sodiumsalt, potassiumsalt;

al kali earth netal salt, calciumsalt 15 and magnesi um salt; and al um num
salt, ammoniumsalt, etc. The preferred exanples of salt with an organic
base include trinethylam ne salt, triethylamne salt, 20 pyridine Lh
picoline salt, 2,6--lutidine salt, ethanolarnine salt, diethanoriﬁﬁ UG 2084
salt, triethanolam ne salt, cyclohexyla@ne salt, dicycl ohexylam ne salt,

N, N - di benzyl et hyl enedi am ne salt, etc. 25 The preferred exanples of salt
with an inorganic acid are hydrochloric acid salt, hydrobromc acid salt,
sulfuric acid salt, phosphoric acid salt, etc. The preferred exanpl es of

salt with an organic 30 acid are formc acid salt, acetic acid salt,

propionic acid salt, fumaric acid salt, axalic¢c aci sa%t . tartaric acid
salt, maleic acidq%§|Pfeg%fFFgaEéﬁﬁpggﬁtP% é&%giﬁﬁégaéi a8y ARADP; ¢ aci d
sal t, nethanesghifiomncludei d salt, whthzemgsublheni tyacnd, sakhithengoi c acid

salt, 35 el & A 2004T0.dNe B! 8580 XA, ol SAlday Lh a basic

amino acid include a salt wth arginine, sine, ornithine, etc. The
preferred &xafPpies afidainchidr ansaétdrétB apPadtiei dcidcl GHetamidalt with
aspartic acidszc-ghutagk¢ acid, etc. Wien the conpound obtainable using the
screening nethod or the screening kit or a salt thereof is used 10 as the
above-nmentioned drug, it can be used as follows. Wen the conpound

obt ai nabl e usi ng wWhens&heekbrgoundt bbdadhable aeifgnithg ktktedniagsalt

thereof is used  as the _above-nentioned, drug, it,capn be prepared by 15
publ by KnowRehRPRoRS . R8 “exanprad Fhs BE M otnt copete Bt P8 56

10 as the above-mentioned drug, it can be used as follows.

When the compound obtainable using the screening
method or the screening kit or a salt thereof is used
as the above-mentioned drug, it can be prepared by

15 publicly known methods. For example, the compound can
be used orally as tablets having sugar coating or
enteric coating as necessary, capsules, elixirs and
microcapsules, or parenterally as an injection, such as
an aseptic solution or suspension with water or other

20 pharmaceutically acceptable. For example, these
preparations can be preduced by admixing
physiologically acceptable carriers, flavors,
excipients, vehicles, preservatives, stabilizers and
binders with the compound or a salt thereof of the

25 present invention in a generally acceptable unit dose
required for pharmaceutical formulation. The amount of
the active ingredient in these pharmaceutical
preparations is designed to have a suitable dose in the
designated range.

30

The additives which can be admixed in the tablets,
capsules etc. include, for example, binders such as
gelatin, corn starch, tragacanth, gum arabic;

excipients such as crystalline cellulose; swelling

35 agents such as corn starch, gelatin and alginic acid;




be used orally as tablets having sugar coating or enteric coating as
necessary, capsules, elixirs and mcrocapsules, or parenterally as an
i njection, such as an aseptic solution or suspension with water or other

20 pharnmaceutical ly acceptable. For exanple, these preparations can be
produced by adnixing physiologically acceptable carriers, fl avors&‘r AUG 2004
exci pients, vehicles, preservatives, stabilizers and binders with the
conmpound or a salt thereof of the 25 present invention in a generally
acceptabl e unit dose required for pharmaceutical formulation. The anount

of the active ingredient in these pharmaceuti cal reparations is designed
Lo have a sui tHETELGOEE ITHGheS QRS Bl TR Eo30 THEE SRt 19 vECini ch

can be adnm xedid isdd@daabllaicose€ apsdil esc@tar idenclarde, £ Yoroexasptle, adi nder s
such as gelatin, cor.n starch, tragacanth, ,qum.arabic; _excipients such as
crystalline ceqefptﬁeoré'b]‘,nts'weal]ialmnogn%é%glgeanq s Such Yas (%(lglre’r? §t )éS% ,ueigr‘l‘ellasti n and

al ginic acid; ifl 0 vhiAUGR8re | fidom cahnitgu islicla asi amgriesium stioaratand

sweet ener S5SUGl 1 A% HIHLWn dAHOP AU SHAA NG AKLIIEUP oD as

pepperm nt, akarnono oil a erry en a capsule Is 1n a unit dosage
form liquid ddre iameptsiwkapdsitland & diniecddPheabhai fgdy n ke

material s descfdadiidRpPus colRemsRid © gHImR ddton4101rd MheIcd 4 dh asp be
formul ated according to conventional pharmaceutical fornul at | on by

di ssol vi ng or Eif§RIdiNg AThe SR Hht €S ACEE Matfiaid urring
veget abl e oi | ;yvaxditdhias, sesAf iold velf:and ccetdiutsumil 49 seeddntd esi such as

7020t OB Ly B GERR, ST e PURE  SAL f e 0
The aqueous liguid for injection includes, for

example, physiological saline or an isotonic solution
containing glucose and other supplementary agents (e.g.,

15 D-sorbitol, D-mannitol, sodium chloride etec.}, and may
be used in combination with suitable solubilizer such
as alcohols {(e.g., ethanol etc.), polyalcohols (e.qg.,
propylene glycol, polyethylene glycol etc.) and
nonionic surfactants (e.g., Polysorbate 80™, HCO-50

20 etc.). The oily liquid includes, for example, sesame
0il, soybean o0il etc., and may be used in combination
with solubilizer such as benzyl benzoate, benzyl

alcohol etc.

25 Further, it may contain buffers (e.g., phosphate
buffer, sodium acetate buffer etc.), soothing agents
(e.g., benzalkonium chloride, procaine hydrochloride
etc.), stabilizers (e.g., human serum albumin,
polyethylene glycol etc.), preservatives (e.g., benzyl

30 alcohol, phenol etc.), antioxidants etc. Usually, the

prepared injection is filled into suitable ampoules.

The pharmaceutical preparation thus obtained is

safe and low toxic so that it can be administered to

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




cont ai ni ng gl ucose and ot her supplenentary agents (e.g., 15 D-sorbitol,
D-mannitol, sodiumchloride etc.), and nay be used in conbination with
sui tabl e solubilizer such as alcohols (e.g., ethanol etc.), polyal cohols

(e.g., propylene glycol, polyethylene glycol etc.) and nonionic 0 AUG 253',
surfactants (e.g., Polysorbate 80TM HCO-50 20 etc.). The oily liquid

i ncludes, for exanple, sesane oil, soyb&an oil etc., and may be used in
conbination wth 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., benzal konium chl ori de, procai ne

hydr ochl or i democate, )pigtabhééperso@e.gonkhynadogeaud1ahbuhbn),polyethylene

gl ycol etc.), EBESEBX |ﬁ¥e8 grggz QSQZék 30 al cohol, phenol etc.),

anti oxidants e epare |nject|on is filled into suitable
anpoul es. The pharnaceutlcal preparation thus obtained is safe and | ow

toxic so that it %%Eeb%faQHEnh§E§BQQdIBr3§ wai o bhaedgg QBEB@EEa@@yg

human, gui nea pig, rat nouse, pi g, sheep, cow, non é dog and
chi cken), 5 anphtBEanisesl. hieh) lanabtpsned Doveto? thecenipBUREtiprda sal t

thereof (espegkakth¥ séradhdfQNkstSyrWRhehpkesORt ai MeshBYohhRisEr €80 NY
met hod or the screening kit of the resentﬁafvent jon Wl var dependi ng

on condi ti ons9ePRPEFRE GANFARLEFAPTEN (B Q dﬂﬂ?%nbﬁfféﬁf?%ogﬁgaﬁody
wei ght) with bypettpagsient (60ekgdbsdyi seightnl & ytiabopbe Btdns bod 000hay,

preferably abqut 10 1.0 t 00 a d f 50 ny
per day. In pg?%ﬁtera or%%%g st raFloﬁ ?ﬁe %?6@ £660é¥ §g9#$l§|9b58t
dependi ng®n $ubj et 300 m@.a@mdnmgrer2d¢f8C®tht¢hﬂn¢ Jolites POrmg

ad”iniStratiOBereagy.Fﬁﬁ ﬁé@@ﬂL@ral administration, the single dose

will also vary depending on subject to be administered,
conditions, routes for administration, etc. For example,
in an injection form for an adult patient with

15 hypertension(60 kg body weight), advantageously, a
daily dose of about 0.01 toc 30 mg, preferably about 0.1
to 20 mg, and more preferably about 0.1 to 10 mg will
be administered intravencusly. For other animal species,
the dose to be administered can also be calculated

20 according to its body weight from the dose for 60 kg
body weight.

The present invention further relates to an
antibody to TGR-1.

25 The antibody to TGR-1 may be any polyclonal or
monoclonal antibody which is capable of recognizing
TGR-1.

The éntibody to TGR-1 may be produced by a well-
known method for producing an antibody or antisera,

30 using as TGR-1 the antigen.

[Preparation of monoclonal antibody]
(a) Preparation of monoclonal antibody-producing cells

TGR—-1 is administered to warm-blooded animals

35 either solely or together with carriers or diluents to




in an injection formfor an adult patient with 15 hypertensi on(60 kg body
wei ght), advantageously, a daily dose of about 0.01 to 30 ng, preferably
about 0.1 to 20 ng, and nore preferably about 0.1 to 10 ng will Dbe

adm ni stered intravenously. For other animl species, the doseﬂtlﬁm 2004
adm ni stered can al so be cal cul ated 20 aggordi ng to its body weig rom
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 pol ycl onal or
nonocl onal anti body which is capable of recognizing TGR 1. The antibody to
TGR-1 may be produced by a well- known nethod for produci ng an anti body or

antisera, 30 &g rigttes WG thfe RERGYENLON BHefHEEBYY 9 MSTstivil

anti body] (a) it eftief afdntih ift rEEQS] Ol ndd hady poteditGiang aglds TGR-1 is
adm ni stered to war m bl ooded anial s 35 ei.ther s.ol.eg_l_s’/r

r. together, with
carriers or didtiedtedy PPIAGE oo PRP (HIE SYE S é‘%tlr?é"prcoom%‘an of
anti body is possihid s dtdharadromiistidaiplete IFranmders taojpotaartt iretye t he
anti body prodyctivjty .upon the .adm njstr.ation,. conpl et Er e ' s. adj uvant
or i nconpl ét elff'*r r%l%cﬁ{f\fgntﬁlr(raayaclfjbl{el%éé %%nlioglt g% egl.seaﬁ%el yag%ctnllsls ration
is usually carmitednoutewsnge Buweryo tai tweedisk angkeksrcand them ttdmes inimes in

total . Exanpl gs,,af; t *ﬁ(ﬁg@'éscfﬁobé e mardp i00ad AR RIS ol MRIEYS

rabbits, dogs, guinea pigs, mce, rats, sheep and goats, wth the use of
mce and rats axs MpnkEYs effdttdds | fq3fe SEFEatiiGf ofifSnodiddiial
anti body- prodiuddly £ Igoatiar mbiaded i B wic® Gndlire@ salReing

10 preferred.

In the preparation of monoclonal antibody-
producing cells, warm-blooded animals, e.g. mice are
immunized with an antigen, a individual having

15 detectable antibody titer is selected, then spleen or
lymph node is collected after two to five days after
the final immunization, and antibody-producing cells
contained therein are fused with myeloma cells to give
monoclonal antibody-producing hybridomas. Measurement

20 of the antibody titer in antisera may be carried out,
for example, by reacting a labeled TGR-1 with the
antiserum, followed by assaying the binding activity of
the label bound to the antibody. The fusion may be
carried out, for example, by the known method by

25 Koehler and Milstein (Nature, 256, 485, 1975). Examples
of the fusion accelerator are polyethylene glycol (PEG),
Sendai virus, etc., of which PEG is preferably employed.

Examples of the myeloma cells are NS-1, P3U1,

30 SP2/0, AP-1, etc. P3Ul is preferably employed. A
preferred ratio of the number of the antibody-producing
cells used (spleen cells) to the number of myeloma
cells is within a range of approximately 1:1 to 20:1.
When PEG {(preferably, PEG 1000 to PEG 6000) is added in

35 a concentration of approximately 10 to 80% followed by




I mmuni zed with an antigen, a individual having 15 detectable antibody titer
Is selected, then spleen or |ynph node is collected after two to five days
after the final inmunization, and anti body-producing cells contained
therein are fused with nmyelonma cells to give nonoclonal antibodX%grggEcbﬂﬂ
hybri domas. Measurenment 20 of the antibody titer in antisera may r
out, for exanple, by reacting a | abeled74GR-1 with the antiserum

foll owed by assaying the binding activity of the |abel bound to the

anti body. The fusion nmay be <carried out, for exanple, by the known nethod
by 25 Koehler and MIstein (Nature, 256, 495, 1975). Exanples of the

f usi on accel edatobagriagpelty @ihytoed® Gl ypobf¢PEO) Yy aGebtlatovBrWs,foatc., of
whi ch PEG i s preferab l.oyed. I f.th eloma _cells are NS-1
P3UL, 30 SPZﬁO?OAﬁ@I%thggSPB%% F§§§E§F§?a§F§He%5g%§8dFaR %ﬁreferred ratio
of the nunber cefrriikd amti-body- producing cells used (spleen cells) to the
nunmber of nyelonma 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 approxiﬁately Ve ri@ugomertdiadswed rhpeo us eAUGOZOS TS eepdiigati ng at 20 to

40C, preferabhyndt138atoadtCobay-pkoicilgMhpste8oman Bkhiphedt ogell fusion
can be carried out. 38§ar|ouiH§Ethods can be used for screening a

monocl onal anfPG8dPeHP8EScRG r PdBREDOEXURDFRSCOPPrigeR AEERBES i ncl ude
a met hod whi thheosppeseataddi ng hirbeiduper nat ansodidhyhakdoma.0,a solid

phase (e.g., _m.cr ) 1.ng R-1_antigen.directly or 10 together
wth a carrie??hgaggégggnagg??ggﬂﬁuﬁggf%baﬁpﬁgg%n?%5%8 i{mﬂ@re nouse cells
are used ¥br thwethekr wighi ancaanierpoagdingnanoghbbuihmuanglbbdyins used)

antibody (where mouse cells are used for the cell
fusion, anti-mouse immunoglobulin antibody is used)
labeled with a radicactive substance or an enzyme or
Protein A, and detecting the monoclonal antibody bound

15 to the solid phase; and a method which comprises adding
the supernatant of hybridoma to a solid phase adsorbing
an anti-immunoglobulin antibody or Protein A, adding
TGR-1 labeled with a radiocactive substance or an enzyme,
and detecting the monoclonal antibody bound to the

20 scolid phase.

The monoclonal antibody can be selected according
to publicly known methods or their modifications. In
general, the selection can be effected in a medium for

25 animal cell supplemented with HAT (hypoxanthine,
aminopterin and thymidine). Any selection and growth
medium can be employed as far as the hybridoma can grow
there. For example, RPMI 1640 medium containing 1% to
20%, preferably 10% to 20% fetal bovine serum, GIT

30 medium (Wako Pure Chemical Industries, Ltd.) containing
1% to 10% fetal bovine serum, a serum free medium for
cultivation of a hybridoma (SFM-101, Nissui Seiyaku Co.,

Ltd.) and the like can be used. The cultivation is

carried out generally at 20°C to 40°C, preferably at
35 37°C, for about 5 days to about 3 weeks, preferably 1




| abel ed with a radi oactive substance or an enzyne or Protein A and ... - -
detecting the nonocl onal antibody bound 15 to the solid phase; and a net hod
whi ch conprises adding the supernatant of hybridoma to a solid phase
adsorbing an anti-imunogl obulin antibody or Protein A, adding q?ﬁé%UG
l'abel ed with a radioactive substance or gp enzyme, and detecting Th 20
nonocl onal anti body bound to the 20 solid phase. The nonocl onal anti body

can be selected according to publicly known nethods or their

nodi fications. In general, the selection can be effected in a medium for

25 ani mal cell supplenmented wth HAT (hypoxanthine, .arnin erin_and

t hyni di ne). AfY IWﬁﬁﬁ%ﬂ]@%ﬁ?adﬁéMfﬁlE%%&FBH]%Eﬁ Bgtéﬁﬁggygg%§§ Pir as the
hybri doma can t@eowu litiatee s upeirnaxami &f RPMybkG4dmae diammbeont ai ning 1% to
20% preferably 10%.to 2009 f.et bavi ne r u G_T di ( 0 Pure
Cheni cal | ndué%éfcieergl etdg.a)s &5‘nt% |eniansgsayl‘§7fotro oafné:t%g’lo m#nrgeer\s/?éum a
serum free nedindmsfeora delcriivetl edoofe.a hybri doma (SFM 101, N ssui Sei yaku
Co., Ltd.) and the like can be used. The cultivation is carried out
generally at 20C to 400C, preferably at 35 37C, for about 5 days to about 3
weeks, pref er db)y Purig igaaicmvie ft eonagdersl Ged®ody in 5% C2. The
antibody titer of sdhefUlddiradsmarinatanti f & hyhididBan be
determned as in the assay for the antibody titer in antisera described

above. 5 (b) P&HHIOH iGGF be FBRSHEGh A tanth FO8y S28Ep YAt BGn B case
purification eff a pagelenall antibedy,Cay kenventiedadunethodse foame way as

e o aor b B R bt e L o0 R Ak A1 TBLAGAR {(For 10
separati on an I'frcatiro lm’runoglo ul1 ns (0]
example, salting-out, alcohol precipitation,
isoelectric point precipitation, electrophoresis,
adsorption and desorption with ion exchangers (e.qg.
DEAE), ultracentrifugation, gel filtration, or a
15 affinity purification method which comprises collecting
only an antibody with an activated adsorbent such as an
antigen-binding sclid phase, Protein A or Protein G,

and dissociating the binding to obtain the antibody.

20 [Preparation of polyclonal antibody]

The polyclonal antibody of the present invention
can be produced by publicly known methods or
modifications therecf. For example, a warm-blooded
animal is immunized with the complex of the

25 immunogen (TGR-1) and a carrier protein in a manner
similar to the method described above for the
production of monoclonal antibodies. The fraction
containing the antibody to TGR-1 is collected from the
immunized animal to carry out separation and

30 purification of the antibody.

In the complex of immunogen and carrier protein
used to immunize a warm-blooded animal, any type of

carrier protein may be crosslinked to the hapten in any

35 mixing ratio of carrier to hapten, as long as the




exanpl e, salting-out, alcohol precipitation, isoelectric point
precipitation, electrophoresis, adsorption and desorption mﬁth i on
exchangers (e.g. DEAE), ultracentrifugation, gel filtration, lf
affinity purification nmethod which conprises collecting onIy an a t Mzﬂm
Wi th an activated adsorbent such as an antlgen bi ndi ng solid phase,

Protein A or Protein G and dissociating®the binding to obtain the

anti body. 20 (Preparation of polyclonal antibody) The pol ycl onal anti body

of the present invention can be produced by publicly known nethods or

nodi fications thereof. For exanple, a warm bl ooded animal is inmmunized

with the conplatibiodyhd s28 fifinleoday( PERAUEedndoa thar dimwngrzedei n in a

manner  sim | %rg@gl fgheF%%t @?gg\g)ﬁ%cr'b%%qn%bg\é%utn%lmﬁmpr%gwn' on of

nonocl onal anti ion_ containing the anti'body to TGR-1 is
col l ected frorhyweglopmianzed eviglet é i8Rety helecyapanat ieds -ands 30

purification %fourph%da%l 'ﬂ@g)fenl Ant Re cfaqrfab@xwf-hhmm%agmd r&GRAG! er
protein wused to inmunize a_warnm bl ooded ani nal of carrier

protein may b@fcﬁ8§§PFﬁWé&eﬂﬁ fné F8ptén Pﬁe§ﬁ§a§$YnPPPH§ @aFPoaBPuéarrler
to hapten, assl.ong as the 0 4 AUG 2004 76 antibody is efficiently produced
to the i nmmuni zed conplex. For exanple, bovine serum al bum n, bovine

t hyrogl obul in or keyhole |Iinpet henbcyanin, etc. is coupled to hapten in a
carrier-to- hapt en Awiaghite tiyatifo corafergapriax mgealty @ah be 2Bedprfefrer abl y

about 1 to abqyf %auﬁl‘iﬁg' 8Tfyc8 (i%@d%gzgh?ggnage@iét%f@lgghgégd for the

coupling of carrier ut ar al 10 carboditm mal ei m de
act|Vatedl@st@préﬁgla@gﬁ@at@glelmlde activated ester and activated

ester reagents containing thicl group or dithicpyridyl

group are used for the coupling.

The condensation product is administered to warm-
15 blooded animals either solely or together with carriers
or diluents to the site that can produce the antibody
by the administration. In order to potentiate the
antibody productivity upon the administration, complete
Freund's adjuvant or incomplete Freund's adjuvant may
20 be administered. The administration is usuvally made

once every 2 to 6 weeks and 3 to 10 times in total.

The polyclonal antibody can be collected from the
blood, ascites, etc., preferably from the blood of
25 warm-blooded animal immunized by the method described

above.

The titer of polyclonal antibody in antiserum can
be assayed by the same procedure as that for the
30 determination of titer of serum antibody described
above. The separaticon and purification of the
polyclonal antibody can be carried out according to the
method for the separation and purification of
immunoglobulins as performed in the separation and

35 purification of monoclonal antibodies described above.




ester reagents containing thiol group or dithiopyridyl group are used for
the coupling. The condensation product is admnistered to warm 15 bl ooded
animals either solely or together with carriers or diluents to the site
that can produce the antibody by the adm nistration. In order toeé 4 AUS 2004
potentiate the antibody productivity up the adm ni stration, conplete
Freund's adjuvant or inconplete Freund's adjuvant may 20 be adm ni stered.
The adm nistration is usually nade once every 2 to 6 weeks and 3 to 10
times in total. The polyclonal antibody can be collected fromthe blood,
ascites, etc., preferably fromthe bl ood of 25 warm bl ooded ani nal

i muni zed by the nethod described above. The titer of polyclonal antibody
in antiserum can aeaasayeddyyoffhehwapeepreatedul-enaiohhdat tapatile 30

determnation of titer of.serum antibody describegd, above. The separation
and purificati8ﬁ S?C?ﬂglzb%?y%?%ﬁé%lgﬁ?¥go®§ﬁcgh g%eE%??ng gﬁ? accordi ng
to the nethodahbtibbllg sepabat uisadand puantifat TGR—bDf ini antasyl 6bulidns as

performed imn t i i1 eat ] n on ti i es
fescri bed apove PBAThTE 8R0S, SARaHELh; ERhbABy Ot alr OeL e ar R o
capabl e of repogaRREngnEpRELPNCRIPYIFER. 1foThexampie, the fahiPBdag can be

used to quantifyadEBRrichPidntREERELYLd, 5 especially by the sandw ch
i mmunoassay, etc. Thus, the present inyention grovides, for exanple, the

following quantifildat PoReRBPHOAS: PPN A EMdPHodCBT LqbAngi F§PhgtFeRdL in a
test fluid, waheBhcoBpptSessreasttifggt breanhtboskyy obftbReppeseaht 10

Vet on SPTPELILAUSEX, SABeLLFLER (LUACkADCLDE balEbeR. IR anc

labeled TGR-1; and measuring the ratio of the labeled
TGR-1 bound to the antibody; and,

{ii) a method of qguantifying TGR-1 in a test £luid,
which comprises reacting the test fluid with the

15 antibody of the present invention immobilized on a

carrier and the labeled antibody of the present
invention simultaneously or seguentially; and measuring

the activity of the label on the immobilizing carrier.

20 In (ii) described above, it is preferred that one
antibody recognizes the N-terminal region of TGR-1, and
the other antibody reacts with the C-terminal region of
TGR-1.

25 Using the monoclonal antibody to TGR-1 (hereinafter
sometimes referred to as the monoclonal antibody <f the
present invention), TGR-1 can be assayed and also
detected by tissue staining. For this purpose, an
antibody molecule itself may be used, or F{(ab’),, Fab’

30 or Fab fractions of the antibody molecule may also be
used. Assay methods using the antibody to TGR-1 are
not particularly limited. Any assay method can be used,
so long as the amount of antiboedy, antigen, or
antibody-antigen complex corresponding to the amount of

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




TGR-1 bound to the antibody; and, (ii) a nethod of quantifying TGR-1 in a
test fluid, which conprises reacting the test fluid with the 15 anti body

of the present invention imopbilized on a carrier and the |abel ed anti body
of the present invention sinultaneously or sequentially; and rreaﬁ.jl,im zngl,
the activity of the |label on the inmobi lﬂgzi ng carrier. 20 In (ii) describe
above, it is preferred that one antibody recognizes the N-term nal region
of TGR-1, and the other antibody reacts with the Cterm nal region of
TGR-1. 25 Using the nonoclonal antibody to TGR- I (hereinafter sonetines

referred to as the npnocl onal antibody of th present inventj TGR-1
can be assayédmRf dFdteFHMI8s F AR TGS H"\"é:l &G%épose, an

anti body nol egimi tesel fhareynh iegars athn Ge Al YIAtdehlf ronBG artadfgiafd act i ons
of the anti body nol ecul e

y. al so_be used. ay _Iret hods .usi ant i body
to TGR-1 are SHote RRIRAAGHYT i HHaw .rcg %}zcsléfsrre %ngtflgl;ﬁ]r&gegr{}?gd, o)
| ong as the anmnitofofantidehtigmti gfer examphei bodphantmedan.conpl ex

corresponding to the anmount. .of . 35 .anti. : anpunts Qfa i@ 1) in
the test Pluid B4 AIED 4thf&jsg'anlq{gﬁedrg%%et((:rﬁe?g“ﬁfﬁéﬁiém cal “or pwhysi cal
means and t henetdmulirtreofangeorarmid ey csecthe Widihe ihe e ridveiiha "tddar d

curve prepar%jesféz%{ﬂe% A S0ldY QIS G AINING kROWR RNt s of the
antigen. For ‘exanple, nephronetry, 5 conpetitive methods, inmunometric
net hod, and seaTd el i tetatsl SReC dpdiiopfi atel y used, with the sandwi ch

nmet hod described bel ow being nost preferable in ternms of sensitivity and
SPeCt T ALY (10 Aty e FSL LM A0 Bhs L6 TRALIRSE, Wphy | el e
labeled substances, there are employed, for example,
radioisotopes, enzymes, fluorescent substances,
luminescent substances, etc. For the radioisotope, for
example, [**°I1, [**I1, (’H] and ['C) are used. As the
15 enzyme described above, stable enzymes with high
specific activity are preferred; for example, B-
galactosidase, B-glucosidase, alkaline phosphatase,
peroxidase, malate dehydrogenase and the like are used.
Examples of the fluorescent substance used are
20 fluorescamine and fluorescein isothiocyanate. For the
luminescent substance, for example, luminol, luminol
derivatives, luciferin, and lucigenin. Furthermore,
the biotin-avidin system may be used for binding
antibody or antigen to the label.
25
For immobilization of antigen or antibody,
physical adsorption may be used. Chemical binding
methods conventionally used for insolubilization or
immobilization of proteins or enzymes may also be used.
30 For the carrier, for example, insoluble polysaccharides
such as agarose, dextran, cellulose, etc.; synthetic
resin such as polystyrene, polyacrylamide, silicon,

etc., and glass or the like are used.




radi oi sot opes, enzynes, fluorescent substances, |um nescent substances,
etc. For the radioisotope, for exanple, [1251) , [1311], [3H and [14C
are used. As the 15 enzyne descri bed above, stable enzymes with high
specific activity are preferred; for exanple, V gal actosidase,

(3-gl ucosi dase, al kaline phosphat ase, pgroxidase, mal at e dehydr!bénﬁuﬁ 2004
the like are used. Exanples of the fl uor'dscent substance used are 20

fl uorescam ne and fl uorescein isothiocyanate. For the |um nescent
substance, for exanple, lumnol, lumnol derivatives, luciferin, and

| uci geni n. Furthernore the biotin-avidin system may be used for binding
antibody or antigehnt &hengapgydeh ?SthegviﬁﬁﬁbﬂWF?Q%ibﬁe%fmaﬂPFb@Ha6r

anti body, physh€abodgseEpthenprayele UGEEnt {HEN €atedd tli Ngi tires hods
conventional ly useg or. insolubilizatjon or innnbilizqiio of proteins or
enzymes may al §85hel huid. (BHIRRFYFRsChiPRbkr , thQ? BiEhpHe 13RoIEDI e

pol ysacchari desonSgtinas agsibsdy dexthampreedhtl Dseentien | (Sytbhdite

resin such as pol ystyrene o] crylam de, silijc tc., d glass or the
e ar o udoa, P B Eoomdl FXE e LTS c%grr%?%gic]?b?ﬁem% D1 1 zed

nonocl onal  antiholdylbfindecpresentis mmentoedi swhesdtedive tameuntest f| uid
(primery reactiopl; Lhepnui ot e | ARELE na0ROE OBl oint inbiachy e he

present invention %secon ary reaction), and the activity of the |abel on
the irmmobilizPhgtearPrerarg aedsieeendarier edictnamntbofreviaEadin t he

test fluid canyfhe gnantefitetdond NRaPrslerpe Of o thed pgimwam%,cmary

reactions may be reversed, and the reactions may be perforne
si mul t aned@sl y"bF 130w RREERR 1 nt It N9 ROy 2RGe METRRE f&Fhod f or

immobilization may be the same as those described above.

In the sandwich immuncassay, the immobilized or
labeled antibody is not necessarily based on one type
15 of antibody, but a mixture of two or more types of
antibodies may be used to improve assay sensitivity or
the like.

In the sandwich assay for measuring TGR-1, the

20 monoclonal antibodies of the present invention which
bind to different sites of TGR-1 are preferably used in
the first and second reactions. Thus, as to the
antibodies used in the first and second reactions, for
example, when the antibody used in the second reaction

25 recognizes the C-terminal region of TGR-1, it is
preferable to use the antibody recognizing regions
other than the C-terminal region, e.g., the N-terminal

region in the first reaction.

30 The monoclonal antibody of the present invention
can be used for assay systems other than the sandwich
method, for example, the competitive method,
immunometric method, nephrometry, etc. In the
competitive method, antigen in a test fluid and the

35 labeled antigen are competitively reacted with antibody,




i mmobi |i zati on may be the sane as those descri bed above. In the sandw ch

i mmunoassay, the imuvobilized or |abeled antibody is not necessarily based
on one type 15 of antibody, but a m xture of two or nore types of

anti bodi es may be used to inprove assay sensitivity or the I|ke bE
sandwi ch assay for neasuring TGR-1, the 20 nonocl onal antlbodle A ezmu
present invention which bind to differef0 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 exanple, when the anti body used in
t he second reaction 25 recognizes the Ctermnal region of TGR-1, it is
preferabl e toatgethbeunpthbedy Lebe@sdzangigegi oRs antihehet habelbd

C-term nal t.h N— ernmn region_in the firs tion.

The nnnoclonag gﬁ??%o%?“BF ?ﬁe b?eggﬁ?LFﬂ¥eg%Fo%recaﬁpﬁé Qe (EZ assay
systens ot hersébanathensandiy cteaswet g, teorarexeantplef the bacbmlatlmlﬁve
method, I mmungpepr i o DeLNGMn  NERNLACLIYio€ACin! PnbnEesEORRELLLEYE Mt hod,
antigen in a rd and the 3 edan Igen are conpetitively
reacted wi%h dﬁtetmcllyedO ARG HROr BRahien metihrdkdatetdenel ed anti gen

(F) and the I@P&b@é pRBEEIRBLROYNdst Ryt BR @ﬁlu iﬁ)aagsmsm@r @5@@! (B/F
separation) . measuring the ampunt “of the |abel in or F, the anount

of the antlgeﬁO ¥ethelerst 9iVaPY fgrSBGEt%?ﬂ?ﬁ%ﬁloﬁh%nﬁbﬁvéeFﬁaeﬁFBn met hod
includes a |IQHtﬂb@@ﬁsﬁonEhBOQOUﬁbmg aﬂtan&appdynanaa sol ubl phisem

pol yet hyl ene col. for B/F sep ion a secondar ant | body to the

sol ubl e antlbﬁﬁghognﬁlgﬂegoP?a B lﬂ%??b@%%$$h%?lﬂ%f%ga?kég?ﬁﬁbbiIized

pri mary am1|bodyusiﬂgothessogubhe Boindte pntieegy aswdbblly and t he
immobilized secondary antibody.

In the immunometric method, after reacting antigen

in a test fluid and immobilized antigen competitively

15 with a definite amount of labeled antibody, the solid
phase is separated from the liquid phase.
Alternatively, after reacting antigen in a test fluid
with an excess amount of labeled antibody, and then
adding immobilized antigen to adsorb the unreacted

20 labeled antibody, the solid phase is separated from the
liquid phase. Then, the amount of the label in either
phase is measured to quantify the antigen in the test
fluid.

25 In the nephrometry, an insoluble precipitate
produced after the antigen-antibody reaction in gel or
solution is quantified. When the amount of antigen in
the test fluid 1is so small that only a small amount of
precipitate is obtained, laser nephrometry using

30 scattering of laser is advantageously employed.

For applying these immunological methods to the
measuring methods of the present invention, any
particular conditions or procedures are not required.

35 Systems for measuring the rat TGR-1 of the present




i mobi |'i zed secondary antibody. In the inmnonetric nmethod, after reacting
antigen in a test fluid and inmobilized antigen conpetitively 15 with a
definite anount of |abeled antibody, the solid phase is separated fromthe
liquid phase. Alternatively, after reacting antigen in a test f[}uj, i

an excess anount of |abel ed antibody, angythen adding inmmobilized m%@m
to adsorb the unreacted 20 | abel ed antibody, the solid phase is separated
fromthe [liquid phase. Then, the amount of the label in either phase is
rreajsureld E)IO quantify the antigen in the test fluid. 25 In the nephronetry,
an insoluble precipitate produc after t {] t] r tion in
gel or sol uti%thrgt%n% fjitésd.sa\ﬁﬁﬁtg’n e Cﬁ%{%&%{ﬁé&%ﬁ;wg#% t’?ﬁeg t est

}‘I uid is ﬁo srmeddalt hatcloniloala comedildesraduigin éin theedrdi ttdt €HSs obt ai ned,
aser nephromet I J s 0 tar] I j va sly enpl oyed.
For applying tchoer?slvee%ﬁ{r%ﬁr%lnao ocgllcrg%ttelrcr;é%ﬁc? gtp%%ﬁ\agﬁr;%gsu??%g%?}gt h)c/)dsmc:f %/he
present inventdedmilayf gdrase deane xedndiqdheisadr Msedced LEE S gtan
required. 35 Qustens fQ (RASKYIING: itRE rti sWeRandoftedtes present £8t 0 + AUG
2004 invention or 1ts salts are constructed hy .adding the, uspal technical
consi der at i on 9% arti 15 Rind T iGonisht | mlo&&qﬂir’t‘ﬁ%&?fyandag}%@es ites.

For the detaidpofsHdiesa aorenal Hieewiicarirgars]. reenenicecams be nade

to the follow ng reviews and texts.., Se faor.,..ex . Hi hi Jd.ri.e, ed.
" Radi oi rmunoad¥ay© (RBRARTEY p{ﬁaqaﬁ? i r‘i’“f’&?‘i)%; ?Lrnoslihgirﬂylar’i eé,ljeld.
Sequel to theasrRadivaei mmamedssad’. (Rockamshdrmpmslassiaed” | (Tgeduho i, |

| SN 0B, Sy S EY ) AP 3Eh ARKSOI. 101 9 shed I

awa,
“Immunoenzyme assay” (2nd ed.) (Igakushoin, published
in 1982); Eiii Ishikawa, et al. ed. “Immunoenzyme

assay” (3rd ed.) (Igakushoin, published in 1987);
Methods in ENZYMOLOGY, Vol. 70 (Immunochemical
15 Techniques (Part A)); ibid., Vol. 73 {(Immunochemical

Techniques (Part B)); ibid., Vol. 74 {Immuncochemical
Techniques (Part C)); ibid., Vol. B84 (Immunochemical
Techniques (Part D: Selected Immunoassays)); ibid., Vol.

92 (Immunochemical Techniques (Part E: Monoclonal

20 Antibodies and General Immunoassay Methods)); ibid.,
Vol. 121 (Immunochemical Techniques (Part I: Hybridoma
Technology and Monoclonal Antibodies)) (all published by

Academic Press Publishing).

25 In this way, TGR-1 can be quantified in high

sensitivity using the antibody of the present invention.

Further, it is possible to conduct diagnosis on
various diseases which are associated with dysfunction
30 of TGR-1 through quantification of TGR-1 in vivo using

the antibody of the present invention.

The antibody of the present invention can also be
used for specific detection of TGR-1 present‘in test

35 samples, such as body fluids or tissues. The antibody




"I munoenzynme assay" (2nd ed.) (Ilgakushoin, published in 1982); Eiji

I shi kawa, et al. ed. "I munoenzyne assay" (3rd ed.) (Igakushoin, published.
in 1987); Methods in ENZYMOLOGY, Vol. 70 (I munochem cal 15 Techniques
(Part A)); ibid., Vol. 73 (Imunochem cal Techniques (Part B)) ib %

Vol . 74 (1 mmunochem cal Techniques (Part C)); ibid., Vol. 0 4 AUG 2004
(1 mmunochemi cal Techni ques (Part D. Sel&¢&ted Innunoassays)) i bid., Vol.

92 (1 mmunochem cal Techni ques (Part E: Monoclonal 20 Antibodies and
General | mmunoassay Methods)); ibid., Vol. 121 (I mmunochem cal Techni ques
(Part 1: Hybridoma Technol ogy and Monocl onal Anti bodies))(all published by
Academ c PresmaRubllsshbrgpsed5 fom phbgaway;oﬁGRflaoambbdyquaﬂmmhsed in high
Sy LY Ugb0ph e -A0LLOBAY ool LRC 10T FRENhLONERbROB e TUELRC, T 1S
possi ble to co i'agnosrs on ‘va are aSSOCIated
with dysfuncthﬁCBQOOS mﬁﬁnlpuhﬂémghtqgantﬂﬁdcéproﬁneiY$@R ofi mhei vo usi ng
the antibody gt 50?09r8§e@SRL@V§HtEﬂQ tggg gRihbody of the present

i nvention can a used for specific detection of TGR-1 present in test
35 sanpl es2 such as body fluids or tissues. The antibody 01 AUG 200# 82 may
al so be used for phepakakiperiefi cartiidodndcalrdimagsl,0hupUkiifd Gatilqan of
TGR-1, for detegtlon of T 1 in fractions qun Burlflcathon and for

anal ysis of tRB® BBAHADI FLSF FER- fepRteHe ipedtcBRBCCEWE LY il
specificationIHBdcdmaanngmmlauabelenaBudshemmdaBnNﬁmeaCEdSuaeeodemﬁbed in
accordance w h PAC:- | glon clature or

t he conventléna% Stloy f #he e%aarlés ogﬁaﬁlchgf Ngngﬂsﬁo%n bel ow.
The opticdl i|isbawn belanwndﬂa@|qptscdl isomer of amino acid is L

form unless otherwise indicated.

DNA : deoxyribonucleic acid
cDNA : complementary deoxyribonucleilc 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
5 : 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
5DS : sodium dodecyl sulfate

TFA : trifluorcacetic acid

35 EIA : enzyme immunoassay




formunl ess otherw se indicated. DNA : deoxyribonucleic acid cDNA :

conpl enentary deoxyri bonucleic acid 15 A: adenine T : thymne G:
guanine C : cytosine Y thym ne or cytosine 20 N : adeni ne, guanine,
cytosine or thym ne R adenine or guanine M: adenine or cytosine 0V£: n g
adenine or thymne S : guanine or cytosine 25 RNA : ribonucleic aci ‘“ﬁNg 04
. messenger ribonucleic acid dATP : deo%@%denosine tri phosphate dTTP :
deoxyt hym di ne tri phosphate dGITP : deoxyguanosi ne tri phosphate 30 dCTP
deoxycyti di ne triphosphate ATP : adenosine triphosphate EDTA

et hyl enedi am netetraacetic acid SDS : sodi um dodecyl sulfate TFA
trifluoroacetic acid 35 EIA : enzyne i munoassay 0 4 AUG 2D04 83 Ay or G
glycine Ala or A galaping:. WalcaheV: valine 5 Leu or L: leucine Ile or |

i sol euci ne Ser orAf: ggrkqe hr, or T: threonine Cys or C. cysteine

a alanine

Val or V: valine

5 Leu or L: leucine
Ile or 1: isoleucine
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.




10 Met or M nethionine Gdu or E glutamc acid Asp or D aspartic acid
Lys or K lysine Arg or R arginine 15 His or H histidine Phe or F:
phenyl al anine Tyr or Y: tyrosine Trp or W tryptophan Pro or P. proline
20 Asn or N. asparagine Gdn or Q glutamine pdu : pyroglutam cuagiﬂ“wez :
methyl 25 Et : ethyl Bu : butyl Ph : phenyl TC: o 2004

t hi azol i di ne-4(R) -

carboxam de Bom : benz¥l oxynmet hyl 30 NWP

N- net hyl pyrrol i 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. 0 + AUG 20DJ 84
Tos p-tol uenesul fonyl HONB 1- hydroxy 5- nor bor nene- 2, 3-di car boxi m de Bzl

benzyl 5 Z : benz
2- chl or obenzyl oxy

10

15

20

25

30

35

oxycarhb Br - nobenzyl oxycar bonyl Cl-Z
deBhony P eabueRestt rgu

FbonyP~ pEBY rbonyl HOBt 1- hydr oxybenztri azol e
HONB : l-hydroxy-5- norbornene—Z,3—dicarboximide

Bzl : benzyl

Z : benzyloxycarbonyl

Br-zZ : 2-bromobenzyloxycarbonyl

Cl-2 : 2-chlorcbenzyloxycarbonyl

Boc : t-butoxycarbonyl

HOBt : l1l-hydroxybenztriazole

DCC : N,N’'-dicyclohexylcarbodiimide

TFA : trifluorcacetic acid

Fmoc : N-9-fluocrenylmethoxycarbonyl

DNP: dinitrophenyl

Bum : t-butoxymethyl

Trt : trityl

BSA : bovine serum albumin

CHAPS : 3-[(3-colamidepropyl)dimethylanmmonio] -
l-propane sulfonate

PMSF : phenylmethylsulfonylfluoride

E64 : ({L-3-trans-caroboxoirane-2-carbonyl) L-
leucyl-agumatin

GDP : Guanosine-5'~diphosphate

MEM &4: minimum essential medium alpha

Fura—-22M: l-[6-amino-2-(5-carboxy—-2-oxazolyl)-5-
benzofuranyloxy]-2-({2—-amino—-5 methylphenoxy) -
ethane-N’, N’, N', N'-tetra acetic acid-
pentacetoxymethyl ester

HBSS : Hanks’ Balanced Salt Solution

Fluo-3AM: 1-[2-amino-5-(2,7-dichlorco-6-hydroxy—-3-
oxy—-9-xanthenyl) phenoxyl-2-(2-amino-5-
methylphenoxy)ethane-N’ N’ N’ ,N’-tetra acetic
acid pentaacetoxymethyl ester

HEPES : 2-[4—-{2-hydroxyethyl)-1l-piperazinyl]

ethanesulfonic acid

MeBzl: 4-methylbenzyl



10 DCC : N, N -dicycl ohexyl carbodiimde TFA : trifluoroacetic acid Frnoc :
N- 9-fl uor enyl net hoxycar bonyl DNP: dinitrophenyl Bum : t-butoxynethyl 15
Trt trityl BSA : bovine serum al bum n CHAPS :

3- ((3-col am depropyl ) di net hyl anmmoni o] - 1- propane sul fonate PI\/E :
phenyl nmet hyl sul fonyl fl uori de 20 E64 (L-3-trans-caroboxoirane-2- érégﬁymmb
| eucyl -agumatin CGDP Guanosi ne-5' -di phosf) ate MEM a: m ni num essenti al

medi um al pha Fura-2AM 1-[6--am no-2-(5-carboxy-2-oxazol yl)-5- 25

benzof ur anyl oxy] - 2- (2-am no-5 net hyl phenoxy)- ethane-N, N, N, N-tetra
acetic acid- pentacetoxynethyl ester HBSS : Hanks' Bal anced Salt Sol ution
Fl uo- 3AM  1- [ 2- ami¥R 5-:( 2, F-@rEhy 6P B hydpPeRy- 3- 30

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

met hyl phenoxy) ethane-N ,N ,N N -tetra acetic_, acid pent aacet ox t hyl
ester HEPES: 2-(4-Rachgif o%tqﬁﬂﬁariqepi%’h%qfﬁﬁtl%{)wqg’ﬁﬁsf O]rﬁlcrﬁhecl d 35
MeBzI : 4- met hyehpigde Qi tAWG 2001 B35 NVR WY meilidWiyiy eleqienecEach of the
sequence identification nunbers in the Sequence Listing indicates the
fol |l owi ng §equence. 5 [SEQIDNO: 1] This shows the am no acid sequence

of TGR-1 [SEQ ID NO:1j
This shows the amino acid sequence of TGR-1
obtained in Example 1.
[SEQ ID NO:2]
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]




obtained in Exanple 1. [SEQ ID NG 2] 10 This shows the nucleic acid
sequence of DNA encoding TGR-1 having the am no acid sequence shown by
SEQID NO 1. [SEQ ID NO 3] This shows the nucleic acid sequence of primer 1
15 described in Exanple 1. [SEQ ID NG 41 This shows the nucleig acid
sequence of primer 2 described in Exanple 1. [SEQ ID NO 5] 20 Urki AUSh20M

t he am no acid sequence of pig Neur onedih U 8. [ SEQ I D NO 6] This shows
the ami no acid sequence of dog Neuronedin U-8. 25 [SEQ ID NO 71 This shows
the am no acid sequence of chicken Neuronmedin U-9. [SEQ ID NO 8] This
shows the am no acid sequence of guinea pig 30 Neuronedin U-9. [SEQID

NO 91 This shows FThésaghpysathe seduenesief spguenfuPSdmddPA U-23. [SEQ ID
NO 10] 86 0 4yAVE,R094n ThLszshows the amino acid sequence of frog

Neur omedi n U 23. [SEC&ID NO 11] This shows the ami no acid sequence of human
5 Neur onedi n (SB@ ID NO:11]

This shows the amino acid sequence of human
5 Neuromedin U-25.
[SEQ ID NO:12]
This shows the amino acid sequence of pig
Neuromedin U-25.
[SEQ ID NO:13}
10 This shows the amino acid sequence of dog
Neuromedin U-25.
[SEQ ID NO:14}
This shows the amino acid sequence of chicken
Neuromedin U-25.
15 [SEQ ID NO:15]
This shows the amino acid sequence of frog
Neuromedin U-25.
[SEQ ID NO:16]
This shows an amino acid sequence of a partial
20 peptide of Neuromedin U-25. This corresponds to an
amino acid sequence at the 4 to B positions in the
amino acid sequence shown by SEQ ID NO: 5.
[SEQ ID NO:17]
This shows the amino acid sequence which is
25 substantially the same sequence as TGR-1 (as described
in WO 99/55732).
[SEQ ID NO:18]
This shows the nucleic acid sequence of DNA
encoding the amino acid sequence shown by SEQ ID NO:23.
30 [SEQ ID NO:19]
This shows the nucleic acid sequence of the primer
RTGRF2 described in Example 3.
(SEQ ID NO:20]

This shows the nucleic acid sequence of the primer

35 RTGRR1 described in Example 3.




[SEQ I D NG 12] This shows the am no acid sequence of pig Neuronedin U 25.
[SEQ ID NO 13] 10 This shows the am no acid sequence of dog Neuronedin
U-25. [SEQ ID NO 14] This'shows the ami no acid sequence of chicken
Neuromedin U-25. 15 [SEQ ID NG 151 This shows the am no acid zﬁgg Be @d
frog Neuronmedin U-25. [SEQ ID NO 161 Thig; shows an am no aci 38' n2 fof
a partial 20 peptide of Neuronedin U-25. This corresponds to an am no
acid sequence at the 4 to 8 positions in the amno acid sequence shown by
SEQID NO 5. [SEQID NG 17] This shows the am no acid sequence which is 25
substantial ly t[gﬁ sixgeNaegFEnce as TGR-1 (as described in WO 99/55732).

[ SEQ I D NO 181 ?s shows e nucl eic acid sequence of DNA encoding the
am no aci d sequenc&hdlsowholy SE© BDiNG. 281id SedpsECce| BDENCRE9TGRhls shows

t he nucl ei c acj ne pgi mer RTGRF2 described in Exanple 3.

[ SEQ I D NO 2016%:1;8‘29??0\%2 tE gﬁlgggl gi'c acid sequence of the prinmer 35
RTGRRI descri béIE@nIExHApEEl3. 87 0 4 AUG 2001 [SEQ I D NGO 21] This shows

the am no acid seqygnRge s@bwsakhéCRutleic acid sequence of DNA
encoding rat TGR-1.

Escherichia coli transformant TOP10/pCR2.1TOPO-

TGR-1 which has cDNA encoding TGR-1 shown by SEQ ID

10 NO:1 obtained in Example 1 was on deposit with the
Ministry of International Trade and Industry, Agency of
Industrial Science and Technology, National Institute
of Bioscience and Human Technology (NIBH), located at
1-1-3, Higashi, Tsukuba-shi, Ibaraki, Japan, as the

15 Accession Number FERM BP-6964 on December 6, 1989; and
with Institute for Fermentation {IF0), located at 2-17-
85, Juso Honcho, Yodogawa-ku, Osaka-shi, Osaka, Japan,
as the Accession Number IFO 16336 on November 12, 1999.

20 Escherichia coli transformant JM109/prTGR-1 which
has cDNA encoding TGR-1 shown by SEQ ID NO:21 obtained
in Example 3 was on deposit with the Ministry of
International Trade and Industry, Agency of Industrial
Science and Technology, Naticnal Institute of

25 Bioscience and Human Technology (NIBH), located at 1-1-
3, Higashi, Tsukuba-shi, Ibaraki, Japan, as the
Accession Number FERM BP-7355 on November 2, 2000; and
with Institute for Fermentation (IFQ), located at 2-17-
85, Juso Honcho, Yodogawa-ku, Osaka-shi, Osaka, Japan,

30 as the Accession Number IFO 16488 on October 24, 2000.

EXAMPLES




obtained in Exanple 3. (SEQ ID NG 221 5 This shows the nucleic acid

sequence of DNA encoding rat TGR- 1. Escherichia coli transfornmant.
TOP10/ pCR2. 1 TOPO- TGR-1 whi ch has cDNA encoding TGR-| shown by SEQ ID 10
NO 1 obtained in Exanple 1 was on deposit with the Mnistry of

I nternational Trade and Industry, Agency of Industrial Science a@l [\ﬁ% 207y
Technol ogy, National Institute of Biosci®nce and Human Technol ogy ? I ?—!}

| ocated at 1-1-3, Hi gashi, Tsukuba-shi, I|baraki, Japan, as the 15

Accessi on Nunmber FERM BP-6964 on Decenber 6, 1999; and wth Institute for
Fermentation (IFO, l|located at 2-17- 85, Juso Honcho, Yodogawa- ku,

Osaka-shi, OCsaka, Tapafollaginhecrewpdssoarduibrendéd 16336l ont Novenber 12,

1999. 20 Escherjchi i gam pr - i DNA

encodi ng TGR- ?{ds ?m%%%%@% 1 obcti%ﬁgén)%' Qﬁéioa%n%%;}i %On deposi t

with the M ni skidlofthe merpritefondie TeerRemhdinyrisiary, Agency of

I ndustrial Science and Technol ogy, National Institute of 25 Bi oscience and
Human Technol ogﬁ iNI BH), located at 1-1- 3, Higashi, Tsukuba-shi, Ibaraki,

Japan, as the i Nunber FERM BP- 7355 on Novenber 9, 2000; and wth

Institute for dAesmiaiy aif aDNA FOcod GptBIR-at Ardl e tBrmiHea JIO NGt s
Yodogawa- ku, Cl?a a-.schi Osaka Jacpan, 30 as the Accession Nunmber |FO 16488
, ; é‘é&%ﬁ%‘%‘@

on Cct ober 24 D 4 AU S 2:', The followi ng exanpl es are
intended to illustrate the present invention in detail, but not intended

to limt the scope @ir i RLESENG I VENL A MRS (i ng of cDWA
encodi ng TGR-1 an etermnatjon of 11s
1 (Marathon-Ready ¢cDNA; Clontech) as a template, and 2
primers, primer 1 (SEQ ID N0:3) and primer 2 (SEQ ID
NO:4). The PCR, using Advantage 2 Polymerase Mixture
(Clontech), followed (i) 95° C for 1 min.; (ii) 5
cycles of 95° C for 30 sec. and 68° C for 2 min.; (iii)
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-1-expressing CHO cells were prepared according

to a known method using the cDNA encoding TGR-1,

35 obtained in Example 1. TGR-l-expressing CHO cells and




nucl eic acid sequence A PCR was carried out using human testis cDNA 10

(Mar at hon- ReadyTMcDNA; Cl ontech) as a tenplate, and 2 priners, priner |
(SEQ ID NO3) and primer 2 (SEQID NO4). The PCR, using Advantage 2

Pol ymerase M xture (Clontech) , followed (i) 950 C for | &L

cycles of 95 C for 30 sec. and 68 C for mn.; (iii) 15 5 cycl 40AU952|}E{
for 30 sec., 64 Cfor 30 sec. and 68 Ctor 2 nin.; (iv) 30 cycles of 950
for 30 sec., 62 Cfor 30 sec. and 68 Cfor 2 min. ; and (v) 68 C for 7
mn. for elongation. After the reaction, the reaction product was

subcl oned i nt p m C 2 1T a n o _the_instruction
for TA cIonln%oc§|???n$%%¥§gg%fe $%g€5§su E@ %gg i gmgg i Rt FSduced into
E.coli TOP10, sendoa eltopedhavify Dﬁe2pVa8nﬂﬂ wasllséWleedmnn a LB agar

pl ate contaln c a
sequence, Eﬂggagggugk%gFSéﬁt fﬁé ééﬁ%%%9ﬁ3¥$8%rﬁf§E3ﬁP%)*ﬁ?ﬁ% was
obt ai ned. EXAWPEE EEtCQHpéh?séhtéfSﬁﬁﬁﬂﬁneanﬁ thesengekes vesponses in TGR-

30 I-expressi pgreiegeklishand1grckuErOregl hﬁPQYméd§hfhesu§}Eﬂéﬁénﬁ:@Elhm que
TGR—I-expreSS|ngBCHO cells were Fre pared accordin nown nethod using

the cDNA encolifnl FeR¥1Po¥sngpEEFHBI T RVEXANHPE igc# TR 91e%Xpressi ng CHO

cells and 89 QeﬂeAU&aoa4pmpkn@J@eeélvaxene(@bag@domcmsth@n@a@sgl es for
a den3|t of 5 cell s/ wel over ni ght .

site sensor gg nsit ge 0%0 ae . 1 gltur
The capsul es Rtglﬁlﬂa he?caf herBaLae +H ?ﬁg %??% ¥eh 4Ad t hese
cells were 5 mehbuxed ast hnaatddibutéitiend RAVPE wedhunmsuwpteneanedr with

0.1% bovie sgryum aiAUMLE bakparg! bERLI on.

Pig Neuromedin U-8 (BACHEM, H-5505, SEQ ID NO:5)
was dissolved in the medium, and the diluted solutions
thereof were prepared at the step-wise decreased

15 concentrations. They were exposed to the cells for 7
minutes and 2 seconds through switching the flow paths.
As a result of comparing the peak reaction values after
corrected setting the values obtained during 3 cycles
immediately before the exposure of the dilution to the

20 cells as 100 %, it was observed that TGR-l-expressing
CHO cells reacted to Neuromedin U in a specific and

does—dependent manner (Fig.1l).

EXAMPLE 3:
25 Obtaining cDNA encoding Rat TGR-1
To obtain a fragment of a full-length cDNA
encoding Rat TGR-1, the following 2 kinds of DNAs were
synthesized.
RTGRF2:5’ -CTGATGCTATCCTTTCACTCTCTCAGACC-3’ (SEQ ID
30 NO:19) '
RTGRR1: 5" -TCCTTGCAGTTTTGGCACATAGATGGA-3" (SEQ ID
NO:20)
Using these synthetic DNAs, RTGRF2 and RTGRR1 as
primers, and cDNAs synthesized from poly(A)'RNA of rat

35 uterus as a template, a PCR was carried out to amplify




Repeating a punping cycle of ON (80 seconds) and OFF (40 seconds), a rate
of change in extracellular pH was neasured as an acidification rate with
the site sensor 10 with time of punping off. Pig Neuronedin U 8 (BACHEM

H 5505, SEQ ID NGO 5) was dissolved in the nmedium and the dil uteﬁi I
solutions thereof were prepared at the step-w se decreased 15 4 AUS 2004
concentrations. They were exposed to thestells for 7 mnutes and 2 seconds
through switching the flow paths. As a result of conparing the peak
reaction values after corrected setting the val ues obtained during 3
cycles imediately before the exposure of the dilution to the 20 cells as
100 % it wasaokizagmedtt Batodi@Rgl+exeprass-ngngChOco8hl S TIEaCtEt-ton

Neuronmedin U in,a_ specific, and oes- dependent nner ,(Fig.1). EXAMPLE 3:
e Chraining CORRESRBoGPRg thas Proves s SREaE nv A APEy Ak L ofte TR - | ongt b
cDNA encodi ngfRat: TGRRNA shkutpbh 6engved kfnas SfndNAsL ek Rt hesi zed.
RTGRF2: 5' - CT T eh I .

RTGRRI - 8' - TOCHPaCART T THCACATACKTCEA. 3 GBS NG B0P T 2 Kese

synt heti ¢ DNASCLREERFEZhAndZRTERRI1 &% byifemwrsoluhmier DNAsa Sed HesitAerl from

pol y(A) +RNA obnhaholFRerh8EUBraduatt eMBlLAl Gt PR yas COF I ifh oyis to
anplify 0 4 AUG 200490 a fragnent encoding the full-length cDNA. The
reaction sol #t} o fRCh HeT viRA RYGRE} (RAGIEL ©BM conpbsBE of 2 1

CDNA sol uti onnédetihgedher eau8tgnpebyutdn+a BN Al ANTP ikt , 0. 5l
Advantage 2 DA, pglyirerase; 8, (CLRNCLERN), o251 104 BULT L sgLuLlon attached
10 31 times a cycle of 98° C for 10 seconds and 65° C for
90 seconds. About 1.4 kb PCR product was detected
using electrophoresis, purified using QIA quick Gel
Extraction Kit (Quiagen), inserted into the cloning
vector pCRZ.1TOPQO according to the instruction for TA
15 cloning Kit (Invitrogen), and introduced into E.coli
JM109 to give a transformant E.coli JM109/prTGR-1. The
nucleic acid sequence inserted in the plasmid prTGR-1
was determined (SEQ ID NO:22)}, and the amino acid
sequence predicted from the coding sequence was shown
20 in SEQ ID NO:21. In addition, Fig.2 shows comparison
of this amino acid sequence with the human sequence
(SEQ ID NO:1) obtained in Example 1.

INDUSTRIAL APPLICABILITY

25
The screening method for a compound or a salt
thereof that alters the binding property between
Neuromedin U and TGR-1, characterized by  using
Neuromedin U and TGR-1, can be useful for screening a
30 therapeutic and/or prophylactic agent for obesity,
hypertension and stress-related diseases. A TGR-1
agonist <can be useful as a therapeutic and/or
prophylactic agent for obesity, etc. A TGR-1 antagonist
can be useful as a therapeutic and/or prophylactic

35 agent for hypertension and stress-related diseases, etc.




DNA pol ynerase product, 18l distilled water, and 0.5 | of each RTGRF2 and
RTGRR1 (each 10/1M. After heating the reaction solution at 950 C for 2

m nutes for denaturation, the PCR was carried out by repeating 10 31 tines
a cycle of 98 C for 10 seconds and 65 C for 90 seconds. About 1344KRU§§§@H}
product was detected wusing electrophoresd;s, purified using Q A quick
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 JML09 to give a transformant E. coli JMLO9/ prTGR-1
The nucleic acid sequence inserted in f asmd prTGR-1 was determ ned
(SEQ I D NO 22), and the amno acid sequence predicted fromthe coding
sequence was shown 20 in SEQ ID NO 21. In addition, Fig.2-shows conparison

of this am no ci seq_ encg\gﬁ?v_\]/]T gﬁ{%ﬁ%&é}ﬁ%ﬂ% ]gngsgpt I\lg]}g_.}e@pt ai ned

in Exanple 1. e screening neth or a
conmpound or a saht alhereothehbundhﬂgrsr@h@ranéfnﬁeBFéﬂéﬂﬂV HefReén

Neur omedi n U angll%éres@gg%hesl E@thznuskng sa@w PRALBU and TGR 1, can

be useful for Scréenin erapeuti c and/ or 2 yl actic agent for
obesity, hypem@@nsn@nnandhgtﬁé§§ P&l avbatanrseéasey. tﬂeTéRmf 28g0fi st can be

useful as a thgéﬂﬁeyéhgeHBQ/QE +REoRBYyLagEECsAERAL blOBEQDESI NY,: lebe. A
TGR-1 antagoni st can

e useful as a therapeutic and/g pro§g£ %t
agent for hype¥®eAdionhafll $6rEBerpElarégedi S8alad NIl € 8™ A0G 1o 01 .
CLAIMS 1. A ”Eaégﬁvéaiv§CEﬁéabag_arcenpemndtBEraoﬁahhdthepeotelmhat alters
the blndln% progf ere3¥”28H593Eng0£h% same or substantially the
same amino acid seguence as the sequence shown by SEQ

ID NO:1 or NO:21.

2. A kit for screening a compound or a salt thereof

is that alters the binding property of Neuromedin ﬁ or a
salt thereof with a protein or a salt thereof
comprising the same or substantially the same amino
acid sequence as the sequencé shown by SEQ ID NO:1 or
NO:21, which is characterized by comprising Neuromedin

20 U, a derivative thereof or a salt thereof and a protein
or a salt thereof comprising the same or substantially
the same amino agid seguence as the sequence shown by

SEQ ID NO:1 or NO:21L.

25 3. A screening method according to claim 1 or a
screening kit according to claim 2, where Neuromedin U
is a peptide comprising the same or substantially the
same amino acid sequence as the sequence shown by SEQ
ID NO:11.

30
4. A protein or a salt thereof comprising the same

amino acid sequence as the sequence shown by SEQ ID

NO:1 or NO:21.




5 salt thereof with a protein or a salt thereof conprising the sanme or
substantially the sane am no acid sequence as the sequence shown by SEQ ID
NO. | or NO 21, which is characterized by using Neuronedin U a derivative
thereof or a salt thereof and a protein or a 10 salt thereof conprggénga%hﬁ
sanme or substantially the same am no acid sequence as the sequenc 004
by SEQ IDNO1 or NO21. 2. A kit for screening a conpound or a salt
thereof 15 that alters the binding propeftsyy of Neuronedin U or a salt
thereof with a protein or a salt thereof conprising the sane or
substantially the sanme am,no acid sequence as the sequence shown by SEQ I D
NO 1 or NOf{3aquepge dist & haract eri zed by conprising Neuronmedin 20 U, a
derivative thereof or sal t hhfr?of anﬂgﬁ protein or a salt thereof

conpri si ng el dakeddr €2 aARdutF S t hE same amino acid sequence as the
sequence shown b% SEC%& r*% 1 or NO 21. 25 3. A screening nethod according
to claimil &2 Sgegead ﬁél & according to claim2, where Neuronedin U is

a peptide conprisi e same or substantially the same amno acid
sequence as<gﬁg’§é§ﬂ@h€e shown by SEQ ID NO 11. 30 4. A protein or a salt

t her eof conpriai 2 am no aci d sequence as the sequence shown by
SEQ ID NO '5@’&@1%@8 @ﬁzﬁkUG 2 14 1/ 15 [ Sequence Listing] <110> Takeda

Chemical | ndystyhgsy oblgh <l 20> Screening Method <130> 2690WD0P  <150> JP
2000- 032773%'*?f> 2650-02L 6

150> JP 2000-052252
<I151> 2000-02-24
<150> JP 2000-097896
<151 2000-03-30
<150 JP 2000-187536
151> 2000-06-19
160> 22
210> 1
211 415
{212> PRT
<213> Human
<400> 1
Met Ser Gly Met Glu Lys Leu Gln Asn Ata Ser Trp Ile Tyr Gln Gln
1 5 10 15
Lys Leu Glu Asp Pro Phe Gin Lys His Leu Asn Ser Thr Glu Glu Tyr
20 25 30
Leu Ala Phe Leu Cys Gly Pro Arg Arg Ser His Phe Phe Leu Pro Val
35 40 45
Ser Val Val Tyr Val Pro lle Phe Val Val Gly Val Ile Gly Asn Val
50 55 60
Leu Val Cys Leu Val tle Leu Gin His Gln Ala Met Lys Thr Pro Thr



<151> 2000- 02- 04
2000- 097896
<160> 22 <210> 1
Met Qu Lys Leu Gn
Asp Pro Phe G n Lys
Leu Cys Ay Pro Arg
Tyr Val Pro Ile Phe
Leu Val lie Leu Gn
80 Asn Tyr Tyr Leu

95 Leu Ay B&t Pro Leu Gu VA&I Tyr Qu Met

110

<150) JP 2000- 052252
<151> 2000-03- 30
<211> 415

Asn
H s
Arg
Val
Hi s
Phe

<150) JP
<212> PRT
Ala Ser Trp lie
Leu Asn Ser Thr
Ser Hi s Phe Phe
Val Ay Vval lie
Gn Ala Met Lys
Ser Leu Al a Val

2000- 187536
<213> Human
Tyr Gn Gn
Gu du Tyr
Leu Pro Val
@Ay Asn Val
Thr Pro Thr
Ser p Leu

<151> 2000-02- 24

p Arg Asn Tyr

<150) JP

<151> 2000-06-19

<400> 1 Met Ser Ay

1510 15 Lys Leu Qu
20 25 30 Leu nA
35 40 45 Ser @f@gfz"“*
50 55 60 Leu Val Cys
04AUG2u4 2/ 15 65 70 75
Leu Val_ leu Leu 85 90
o Phe 100 105

Asn Tyr Tyr Leu Phe Ser Leu Ala Val Ser Asp Leu Leu Val Leu Leu

Leu Gly Met
Phe Gly
115
Phe

Leu

Val Cys
130
Tyr Val Ala
145
Arg Arg Ala

Phe Ser Leu
Gly

195

Pro Asn

Mel
210

Pro Trp

Tyr Leu Leu
225

Leu Arg Leu

Asn Ile Gln

Leu

275

Pro
100

Pro

Ala

{le

Leu

Pro

180

Ser

Pro

Lys

85

90

85

Leu Glu Val Tyr Glu Met Trp Arg Asa Tyr Pro Phe

105

110

Val Gly Cys Tyr Phe Lys Thr Ala Leu Phe Glu Thr

120 125

Ser Ile Leu Ser Ite Thr Thr Val Ser Val Glu Arg

135 140

Leu His Pro Phe Arg Ala Lys Len Gin Ser Thr Arg

150 155

160

Arg lle Leu Gly Ile Val Trp Gly Phe Ser Yal Leu

165 170

175

Asn Thr Ser Ile His Gly Ile Lys Phe His Tyr Phe

185

190

Leu Val Pro Gly Ser Ala Thr Cys Thr Val Ile Lys

200 200

Tyr Asn Phe Ile Ile Gln Val Thr Ser Phe Leu Phe

215 220

Met Thr Val Ile Ser Val Leu Tyr Tyr Leu Met Ala

230 235

240

Lys Asp Lys Ser Leu Glu Ala Asp Glu Gly Asn Ala

245 250

295

Arg Pro Cys Arg Lys Ser Val Asn Lys Met Leu Phe Val

260

265

280 285

270

val Leu Val Phe Ata Ile Cys Trp Ala Pro Phe His Ile Asp Arg



Leu
125
140
150
Leu
Tyr
Val

Ser
Tyr

Asn
Al a
Phe
Hi s
Pro
Asn

Phe Gy Pro Val dy Cys Tyr Phe Lys Thr Ala Leu Phe Gu Thr 115 120
Val Cys Phe Ala Ser Ile Leu Ser Ile Thr Thr Val Ser Val G n Arg 130 135
Tyr Val Ala Ille Leu His Pro Phe Arg Ala Lys Leu G n Ser Thr Arg 145
155 150 Arg Arg Ala Leu Arg Ile Leu Ay Ile Val Trp Ay Phe Ser Val
165 170 175 Phe Ser Leu Pro Asn Thr Ser Ile Hs Gy lle Lysnlih Elizm
Phe 180 185 190 Pro Asn Gy Ser lgy Val Pro Gy Ser Ala Thr Cay TQ
Ile Lys 195 200 205 Pro Met Trp Ile Tyr Asn Phe Ile Ile Gn Val Thr
Phe Leu Phe 210 215 220 Tyr Leu Leu Pro Met The Val Ile Ser Val Leu Tyr

Leu 2 5 @40G!L-9up ey ClauStydetydaAsta ¥gb Ser Leu Qu
Asp Z‘EE“@@ Ij&é%ngg%\’lzgg%i% 250 255 Agn Ile Gn Arg Pro Cys Arg Lys Ser Val

Lys Met Ly Phe Val 260 9365 270 Leu Val jpgu Val Phe Ala Ile Cys Trp
Pro Phe H"S Ile Asp Arg 275 280 285 3115 0 4 AUG 2004 Leu Phe Phe Ser

val @ Fe gSH ]_gup\!@e'}{i Wa1Sei1 sey GAY vaAl heVBhe 190 [2255806ePhe Asn Leu Val
Val -Vg er y Val Phe Phe Tyr Leu Ser Ser 305 310 315 320 Ala Val Asn

Ile II3§5Tyr Asn Leu LegypSer Arg Arg PR¢5G n Ala 325 33380335 Ala Phe G n
Val II'e" Ser Ser Phe His Lys Gn Trp H's Ser Gn

Ala Val Asn Pro lle Ile Tyr Asn Leu Leu Ser Arg Arg Phe GlIn Ala
325 330 336
Ala Phe Gin Asn Val Ile Ser Ser Phe His Lys Gln Trp His Ser Gln
340 345 350
His Asp Pro Gin Leu Pro Pro Ala GIn Arg Asn Ite Phe Leu Thr Glu
355 360 365
Cys His Phe Val Glu Leu Thr Glu Asp Ile Gly Pro Gln Phe Pro Cys
370 375 380
Gln Ser Ser Mel His Asn Ser His Leu Pro Thr Ala Leu Ser Ser Glu
385 390 395 400
Gln Met Ser Arg Thr Asn Tyr Gln Ser Phe His Phe Asn Lys Thr
405 410 415

2100 2
211D 1245
<212> DNA
{3 Humﬁn

<400 2
ATGTCAGGGA TGGAAAAACT TCAGAATGCT TCCTGGATCT ACCAGCAGAA ACTAGAAGAT 60

CCATTCCAGA AACACCTGAA CAGCACCGAG GAGTATCTGG CCTTCCTCTG CGGACCTCGG 120
CGCAGCCACT TCTTCCTCCC CGTGTCTGTG GTGTATGTGC CAATTTTTGT GGTGGGGGTC 180
ATTGGCAATG TCCTGGTGTG CCTGGTGATT CTGCAGCACC AGGCTATGAA GACGCCCACC 240
AACTACTACC TCTTCAGCCT GGCGGTCTCT GACCTCCTGG TCCTGCTCCT TGGAATGCCC 300
CTCGAGGTCT ATGAGATGTG GCGCAACTAC CCTTTCTTGT TCGGGCCCOT GGGCTGCTAC 360



340 345 350 His Asp Pro Gn Leu Pro Pro Ala G n Arg Asn Ile Phe Leu Thr GQu
355 360 365 Cys His Phe Val GQu Leu Thr Qu Asp Ile Ay Pro G n Phe Pro Lys
370 375 380 G n Ser Ser Met His Asn Ser His Leu Pro Thr Ala Leu Ser Ser GQu
385 390 395 400 G n Mel Ser Arg Thr Asn Tyr Gn Ser Phe H's Phe Asn Lys Thr
405 410 415 <210> 2 <211> 1245 <212> DNA <213> Human <400> 2 g;q&g¥gmg;
TGGAAAAACT TCAGAATGCT TCCTGGATCT ACCAGCAGAA ACTAGAAGATE0 CCATT

AACACCTGAA CAGCACCGAG GAGTATCTGG CCTTCCTCTG CGGACCTCGGL20 CGCAGCCACT
TCTTCCTCCC CGIGICTGIG GTGTATGIGC CAATTT GGTGGEGGTCL80 ATTGGCAATG
TCCTGGTGIG CCTGGTGATT CTGCAGCACC AGCGCTA GACGCCCACC240 AACTACTACC
TCTTCAGCCT GGCGGTCTCT GACCTCCTGG TCCTGCTCCT TGGAATGCCC300 CTGGAGGTCT

TrCanCACE:] IGMHE P GRS RA TEE olbt
cacecoocrh ek e AT A R TR, R oot
TaoOCACC A PO R P R Ty PR RFRT EEASE a0

TCCTTCCTMM MT@@%@%@E@CH RETCHCTA COTITCATCIECATRD

CTCAGACT GCCAGATGAAG GGAATGCAAA TATTCAAAGATYS80
CCCTGCA T T CAT (TEELTAACT GT880
Tmcgg.’?@mgggc (GEECCCRTE GTCATORCAT GTTAGT

CTCTTC TTCAGCTTTG TGGAGGAGIG GAGTGAATCCI00

CTGGCTGCT G R dGM G AGTCEATET S (AT CTTOEERGT CTTTITRCTA COTIARAGON CAIED
CTCAGACTAA AGAAAGACAA ATCTCTTGAG GCAGATGAAG GGAATGCAAA TATTCAAAGA 780

CCCTGCAGAA AATCAGTCAA CAAGATGCTG TTTGTCTTGG TCTTAGTGTT TGCTATCTGT 840

TCCGCCCCGT TCCACATTGA CCGACTCTTC TTCAGCTTTG TGGAGGAGTG GAGTGAATCC 900

CTGGCTGCTG TGTTCAACCT CGTCCATGTG GTGTCAGGTG TCTTCTTCTA CCTGAGCTCA 960

GCTGTCAACC CCATTATCTA TAACCTACTG TCTCGCCGCT TCCAGGCAGC ATTCCAGAAT 1020

GTGATCTCTT CTTTCCACAA ACAGTGGCAC TCCCAGCATG ACCCACAGTT GCCACCTGCC 1080

CAGCGGAACA TCTTCCTGAC AGAATGCCAC TTTGTGGAGC TGACCGAAGA TATAGGTCCC 1140

CAATTCCCAT GTCAGTCATC CATGCACAAC TCTCACCTCC CAACAGCCCT CTCTAGTGAA 1200

CAGATGTCAA GAACAAACTA TCAAAGCTTC CACTTTAACA AAACC 1245
<2100 3

211> 30

<212> DNA

(213> Artificial Sequence

<2207

223

<4007 3

GTCGACTTAA TGTCAGGGAT GGAAAAACTT 30
210> 4

211> 30

{212) DNA

(213> Artificial Sequence



GCTGTCAACC CCATTATCTA TAACCTACTG TCTCGCCGCT TCCAGGCAGC ATTCCAGAAT1020
GITGATCTCTT CTTTCCACAA ACAGTGGECAC TCCCAGCATG ACCCACAGIT GCCACCTECC1080
CAGCGGAACA TCTTCCTGAC AGAATGCCAC TTTGTGGAGC TGACCGAAGA TATAGGTCCC1140
CAATTCCCAT GICAGTCATC CATGCACAAC TCTCACCTCC CAACAGCCCT CTCTAGTGAA 9(¥¥6§ ,
CAGATGTCAA GAACAAACTA TCAAAGCTTC CACTTTAACA AAACCL245 <210> 3 <2115 m
<212> DNA <213> Artificial Sequence <220) <223> <400> 3 GICGACTTAA
TGTCAGGGAT GGAAAAACTT 30 <210> 4 <211> §@s5 <212> DNA (213) Artificial
Sequence .U .3 AU& 5/ 15 <220> <223) <400) 4 ACTAGITCAG GITTTGITAA
AGTGGAAGCT (210> 5 (211) 8 <212> PRT <213) Pig <400> 5 Tyr Phe Leu Phe
Arg Pro Arg(®3h 1 5 8 <210> 6 <211> 8 <212> PRT <213> Dog

Q22

400> 4

ACTAGTTCAG GTTTTGTTAA AGTGGAAGCT 30
(210> 5

Q8

(212> PRT

(213> Pig

(400> 5

Tyr Phe Leu Phe Arg Pro Arg Asn

! 5 8
210> 6

211> 8

{212> PRT

{213 Dog

{400> 6

Glu Phe Leu Phe Arg Pro Arg Asn

! 9 8
210> 7

211> 9

(212> PRT

{213> Chicken

400> 17

Gly Tyr Phe Phe Phe Arg Pro Arg Asn
l 5 9
210> 8

QI 8




<400> 6 G u Phe Leu Phe Arg Pro Arg Asn | 5 8 <210> 7 <211> 9 <212) PRT
<213> Chicken <400> 7 dy Tyr Phe Phe Phe Arg Pro Arg Asn 1 5 9 <210> 8
<211> 9 30 6115 <212> PRT <213> Guinea pig <400> 8 Ay Tyr Phe Leu Phe Arg
Pro Arg Asn 1 5 9 <210> 9 <211> 23 <212> PRT <213> Rat <40f 49Ag¥nmh¥s
Val Asn Gu Tyr Gn Gy Pro Val Ala Pro Ser Gy Gy Phe 1 5 10 15 e Leu
Phe Arg Pro Arg Asn 20 23 <210> 10 <211> 23 <212> PRT <213> Frog <400>
10 Ser Asp Gu Gu Val An Val Pro Gy &N5Vval Ile Ser Asn Ay Tyr

(212> PRT

(213> Guinea pig

400> 8

Gly Tyr Phe Leu Phe Arg Pro Arg Asn
| 5 g
Q210> 9

211> 23

212> PRT

{213> Rat

400> 9
Tyr Lys Val Asn Glu Tyr Gln Gly Pro Val Ala Pro Ser Gly Gly Phe

l 5 10 15
Phe Leu Phe Arg Pro Arg Asn
20 23
210> 10
QI 23
{212> PRT
213> Frog

<400> 10
Ser Asp Glu Giu Val Gin Val Pro Gly Gly Val Ile Ser Asn Gly Tyr

I 5 10 15
Phe Leu Phe Arg Pro Arg Asn
20 23

210> 11
Q1> 28
{212> PRT
213> Human




1510 15 Phe Leu Phe Arg Pro Arg Asn 20 23 <210> 11 <211> 25 <212> PRT
<213> Human 7/15 <400> 11 Phe Arg Val Asp Gu G n Phe Gn Ser Pro Phe Ala
Ser Gn Ser Arg 15 10 15 dy Tyr Phe Leu Phe Arg Pro Arg Asn éf 5 <21
O> 12 <211> 25 <212> PRT <213> Pig <400> 12 Phe Leu Val Asp | 4Ji@mh2ﬁﬁe
Gn dy Prolle Val Ser Gn Asn Arg 1 5 10 Arg Tyr Phe Leu Phe Arg Pro Arg
Asn 20 25 15 <210> 13 <211> 25 <212> PRT <213) Dog <400> 13 Phe Arg Leu
Asp Gn Au Phe Gn @y Pro lle Ala Ser @h val Arg 15 10 15 Arg G n Phe
Leu Phe Arg Pro Arg Asn 20 25 <210> 14 <211> 25

<400> 11
Phe Arg Val Asp Glu Glu Phe Gln Ser Pro Phe Ala Ser Gln Ser Arg
1 : 5 10 15

Gly Tyr Phe Leu Phe Arg Pro Arg Asn
20 25 -

210> 12

21> 25

{212> PRT

213> Pig

{400 12
Phe Leu Val Asp Glu Glu Phe Gln Gly Pro lle Yal Ser Gin Asn Arg

1 5 10 15
Arg Tyr Phe Len Phe Arg Pro Arg Asn
20 25
210 13
Q211> 25
{212> PRT
{213 Dog

400> 13
Phe Arg Leu Asp Glu Glu Phe Gin Gly Pro I1e Ala Ser Gln Val Arg

I 5 10 15
Arg GIn Phe Leu Phe Arg Pro Arg Asn
20 25

210> 14
Q211 25
<212> PRT
{213> Chicken




<212> PRT <213> Chicken 01 G 2001 8/ 15 <400> 14 Tyr Lys Val Asp du Asp
Leu Gn dy Ala dy Ay |lie Gn Ser Arg 15 1015 dy Tyr Phe Phe Phe Arg
Pro Arg Asn 20 25 <210> 15 <211> 25 <212> PRT <213> Frog <400> 15 Leu
Lys Pro Asp Gu Qu Leu Gn Gy Pro dy Ay Val Leu Ser Arg 15&%&@ Sﬁﬂ)‘
Tyr Phe Val Phe Arg Pro Arg Asn 20 25 <210> 16 <211> 5 <212> P E
Human (400> 16 Phe Arg Pro Arg Asn 1 5 <210> 17 <211> 415 <212> PRT
<213> Human <400> 17 Met Ser Ay Met @BMWSLys Leu Gn Asn Ala Ser Trp lle
Tyr Gn Gn 04AU&RZN't 9/15 1 5 10 15

<400> 14
Tyr Lys Val Asp Glu Asp Leu Gln Gly Ala Gly Giy Ile Gln Ser Arg
i 5 10 15

Gly Tyr Phe Phe Phe Arg Pro Arg Asn
20 25

210> 1%
211y 25
<212> PRT
{213 Frog
400> 15
teu Lys Pro Asp Glu Glu Leu Gln Gly Pro Giy Gly Val Leu Ser Arg
1 5 10 15
Gly Tyr Phe Val Phe Arg Pro Arg Asn
20 25
<210 16
QU5
<212> PRT
<213> Human
<400> 16
Phe Arg Pro Arg Asn
! 5
1oy 17
2L 415
212> PRT
(213> Human
400> 17
Met Ser Gly Met Glu Lys Leu Gin Asn Ala Ser Trp [le Tyr Gln Gln




Lys
Leu
Ser
Leu
80

Leu Gu Asp Pro Phe A n Lys H's Leu Asu Ser Thr GQu Gu Tyr 20 25 30
Ala Phe Leu Cys Gy Pro Arg Arg Ser H's Phe Phe Leu Pro Val 35 40 45
Val Val Tyr Val Pro Ile Phe Val Val Gy Val Ile Ay Asn Val 50 55 60
Val Cys Leu Val Ile Leu dn Hs Gn Ala Met Lys Thr Pro Thr iz gg 75
Asn Tyr Tyr Leu Phe Ser Leu Ala Val Ser Asp Leu Leu Val Leu It Gofins

95 Leu Ay Met Pro Leu Au Val Tyr Au Met Trp Arg Asn Tyr Pro Phe 100 105

110
120
130
Arg
Ser
Hi s
Val
Phe

Leu Phe. @y Pro Val @Ay Cys Tyr Ph&/ldys Thr Ala Leu Phe Qu Thr 115
125 Val Cys Phe Ala Ser Ile Leu Ser Ile Thr Thr Val Ser Val GQu Arg
135 140 Tyr Val Ala lle Leu Hs Pro Phe Arg Ala L Leu A n Ser Thr
145 150 155 160 Arg Arg Al a Leu !C{)rg lle Leu Ay Yﬁse Val Trp Ay Phe
Val Leu 165 170 175 Phe Ser Leu Pri Asn Thr gﬁrr He lis @y lie Lys Phe
Tyr Phes 180 GBsAImEroldedshy S Heplel Aimegr Bﬁ@yﬁ_{ge‘rerl a Thr Cys Thr
Ile Lys 195 200 205 Pro Met Trp,dle Tyr Asn Phe30IIe Ile Gn Val Thr Ser
Leu Phe 210 2152020 0 4 A4 ~ 2Buk 10715

Leu Ala Phe Leu Cys Gly Pro Arg Arg Ser His Phe Phe Leu Pro Val
35 40 45

Ser Val Val Tyr Val Pro 1le Phe Val Val Gly Val Ile Gly Asn Val

50 55 60

Leu Val Cys Leu Val 1le Leu Gln His Gln Ala Met Lys Thr Pro Thr

65 70 75 80

Asn Tyr Tyr Leu Phe Ser Leu Ala Val Ser Asp Leu Leu Val Leu Leu

85 90 95
Leu Gly Met Pro Leu Glu Val Tyr Glu Met Trp Arg Asn Tyr Pro Phe
100 105 110

Leu Phe.Gly Pro Val Gly Cys Tyr Phe Lys Thr Ala Leu Phe Glu Thr
115 120 125

Val Cys Phe Ala Ser Ile Leu Ser Iie Thr Thr Val Ser Val Glu Arg

130 135 140

Tyr Val Ata Ile Leu His Pro Phe Arg Ala Lys Leu Gin Ser Thr Arg

145 150 155 160

Arg Arg Ala Leu Arg lle Leu Gly [le Val Trp Gly Phe Ser Yal Leu

165 170 175
Phe Ser Leu Pro Asn Thr Ser Ile His Gly lie Lys Phe His Tyr Phe
180 185 190

Pro Asn Gly Ser Leu Val Pro Gly Ser Ala Thr Cys Thr Val Ile Lys
195 200 205

Pro Mel Trp lte Tyr Asn Phe Ile Ile Gln Val Thr Ser Phe Leu Phe

210 215 220




Tyr
235
245
260
275
290
305
Gn
Ser
Leu
Gn
Leu
Hi s

Leu
240
250
265
280
295
310
Al a
Gn
Thr
Phe
Ser
Phe

Leu Pro Met Thr Val lie Ser Val Leu Tyr Tyr Leu Met Ala 225 230
Leu Arg Len Lys Lys Asp Lys Ser Leu Qu Ala Asp Qu Ay Asn Ala
255 Asn Ile Gn Arg Pro Cys Arg Lys Ser Val Asn Lys Met qLﬁu !,Igg g{gl
270 Leu Val Leu Val Phe Ala Ile Cys Trp Ala Pro Phe Hi s |eA t? g
285 Leu Phe Phe Ser Phe Val Qu Gu Trp Thr Gu Ser Leu Ala Ala Va
300 Phe Asn Leu Val His Val Val Ser Ay Val Leu Phe Tyr Leu Ser Ser
315 320 Ala Val Asn Pro Ile liel0flF& Asn Leu Leu Ser Arg Arg Phe
325 330 335 Ala Phe G n Asn Val Ile Ser Ser Phe H's Lys Gn Trp H's

340 345 350 Hi s, Asp Pro G.n Leu,Pro Pro a Gn Asn |ie Phe
G iyrdsy Q‘BDP%QAE‘(S&BI &Fgcﬁlﬁﬁe&e\r/ayalGE?P E@Dﬁlﬁr[‘e@l ﬂébngrBal le Ay Pro
Pro Cys 370 375 38Q .G n Ser Ser Val Fis Asn Ser Hi$4beu Pro Thr Al a
Serlli u 385 390 3980400 G n Met 8P Arg Thr Asn WY Gn Ser Phe

AN a5 g Ton 195 110t Bys 30 1ebBo1u R Asd 240 GI152A4r aPNA O 4 AUG

200# 11/ 15 ey

245 250 255

Asn Ile Gin Arg Pro Cys Arg Lys Ser Val Asn Lys Mel Leu Leu Val

260 265 270
Leu Val Leu Val Phe Ala Ile Cys Trp Ala Pro Phe His lle Asp Arg
275 280 285
Leu Phe Phe Ser Phe Val Glu Glu Trp Thr Giu Ser Leu Ala Ala Val
290 295 300

Phe Asn Leu Val His Val Val Ser Gly Val Leu Phe Tyr Leu Ser Ser

305 310 315 320

Ala Val Asn Pro Ile Ile Tyr Asn Leu Leu Ser Arg Arg Phe Gln Ala
325 330 335

Ala Phe Gln Asa Val Ilte Ser Ser Phe His Lys Gln Trp His Ser Gln

340 345 350
His Asp Pro Gln Leu Pro Pro Ala Gln Arg Asn Ile Phe Leu Thr Glu
355 360 365
Cys His Phe Val Glu Leu Thr Glu Asp Ile Gly Pro Gln Phe Pro Cys
370 375 380

Gln Ser Ser Val His Asn Ser His Leu Pro Thr Ala Leu Ser Ser Glu

385 390 395 400

Gln Met Ser Arg Thr Asn Tyr Gln Ser Phe His Phe Asn Lys Thr
.405 410 415

Q10> 18
{211> 1245
(212> DNA




<400> 18 ATGICAGGGA TGGAAAAACT TCAGAATGCT TCCTGGATCT ACCAGCAGAA
ACTAGAAGAT60 CCATTCCAGA AACACCTGAA CAGCACCGAG GAGTATCTGG CCTTTCTCTG
CGGACCTCGGL20 CGCAGCCACT TCTTCCTCCC CGIGICTGIG GIGTATGIGC CAATTTTTGT
GGTGEEEGTC180 ATTGGCAATG TCCTGGTGTG CCTGGTGATT CTGCAGCACC AGGCTATGAA
GACGCCCACC240 AACTACTACC TCTTCAGCCT GGECGGICTCT GACCTCCTGG Tm‘g 2004
TGGAATGCCC300 CTGGAGGTCT ATGAGATGIG GCGCAACTAC CCTTTCTTGT T
GGGCTGCTAC360 TTCAAGACGG CCCTCTTTGA GACGHRETGC TTCGOCTCCA TCCTCAGCAT
CACCACCGTIC420 AGCGIGGAGC GCTACGTGGEC CATCCTACAC CCGITCCGCG CCAAACTGCA
C¥¥3C¥¥3CII}3430 ﬁgﬁgﬁfRBG{IXZ TCAGGATCCT CGGECATCGIC TGGEGECTTCT CCGITGCTCTT
CTCCCT b3 HCAGCA TCCATGGCAT CAAGITCCAC TACTTCCCCA ATGGGTCCCT
GEWCCCAGEWG@& T CCT GITACGGICAT CAAGCCCATG TGGATCTACA ATTTCATCAT
CCAGGT CAS 0rd&TTCCTAT TCTACCTCCT COCCATGACT GTCATCAGTG TCCTCTACTA

TATTCARAGA T80T B R AR AR
TATTCARAGAS6T TCHEEHIE QRN ] oot
TGCTATCTGT T C TG4
CACTGARTCCS ST RN T B AR AR T L TR PR (IR
CCTGAGCTCA CATETA T CRSTAGT X RETESOPRET CT6GAECCAGE
ATTCCAGAAT%@W@W%@@E:@M ACAGTGGCAC TCCCAGCATG ACCCACAGTT
COOACCTCCCHOB ARCREANEACITTIRETONG CEpATACCAGTTAIGRE@ABCCIARCOCHAGA
TATAGGTCCCI14 T GTCAGTCATC CGTGCACAAC TCTCACCTCC CAACAGCCCT
CTCTAGTGAAL 20 (GAGATETRAGCAOCESACTTA TATBNESICT TITCTACTUTT ARGAATSRACC1 386 <210>
19 <211> 29 <212> DNA <213> Artificial Sequence 04A x20.0 12/15 (220>
<223> <40QrCASCOTCATCXLRATT (CGICTRARRAT O CTTTCIAGACTEGE6CCCED 1GHS CPRLTAR 11360 7
TTCAAGACGG CCCTCTTIGA GACCGTGTGC TTCGCCTCCA TCCTCAGCAT CACCACCGTC 420
AGCGTGCAGC GCTACGTGGC CATCCTACAC CCGTTCCGCG CCAAACTGCA GAGCACCCGG 480
CCCCGGGCCC TCAGGATCCT CGGCATCGTC TGGGGCTTCT CCGTGCTCTT CTCCCTGCCC 540
AACACCAGCA TCCATGGCAT CAAGTTCCAC TACTTCCCCA ATGGGTCCCT GGTCCCAGGT — 600
TCGGCCACCT GTACGGTCAT CAAGCCCATG TGGATCTACA ATTTCATCAT CCAGGTCACC 660
TCCTTCCTAT TCTACCTCCT CCCCATGACT GTCATCAGTG TCCTCTACTA CCTCATGGCA 720
CTCAGACTAA AGAAAGACAA ATCTCTTGAG GCAGATGAAG GGAATGCAAA TATTCAAAGA 780
CCCTGCAGAA AATCAGTCAA CAAGATGCTG CTTGTCTTGG TCTTAGTGTT TGCTATCTGT — 840
TGGGCCCCGT TCCACATTGA CCGACTCTIC TTCAGCTTTG TGGAGGAGTG GACTGAATCC 900
CTGGCTGCTG TGTTCAACCT CGTCCATGTG GTGTCAGGTG TCTTATTCTA CCTGAGCTCA 960
GCTGTCAACC CCATTATCTA TAACCTACTG TCTCGCCGCT TCCAGGCAGC ATTCCAGAAT 1020
CTGATCTCTT CTTTCCACAA ACAGTGGCAC TCCCAGCATG ACCCACAGTT GCCACCTGCC 1080
CAGCGGAACA TCTTCCTGAC AGAATGCCAC TTTGTGGAGC TGACCGAAGA TATAGGTCCC 1140

CAATTCCCAT GTCAGTCATC CGTGCACAAC TCTCACCTCC CAACAGCCCT CTCTAGTGAA 1200

CAGATGTCAA GAACAAACTA TCAAAGCTTC CACTTTAACA AAACC 1245
210> 19

Q2> 29

<212> DNA

{213> Artilicial Sequence




<212> DNA <213> Artificial Sequence <220> <223> <400> 20 TCCTTGCAGT
TTTGGCACAT AGATGGA 27 (210> 21 <211> 395 <212> PRT <213> Rat <400> 21
Met Gy Lys Leu Qu Asn Ala Ser Trp lie H's Asp Pro Leu Met Lys 1 5 10 15
Tyr Leu Asn Ser Thr Qu GQu Tyr Leu Ala H's Leu Cys Ay Pro Lys 60 %ﬁﬁ?o
Arg Ser Asp Leu Ser Len Pro Val Ser Val Ala Tyr Ala Leu lie Phe 3% 2804
Leu Val Gy Val Met Gy Asn Leu Leu Val %/fs Met Val Ile Val Arg 50 55 60
Hs @n Thr Leu Lys Thr Pro Thr Asn Tyr Len Phe Ser Leu Ala 65 70 75
80 0 4 AUG 20 13115 Val Ser Asp Leu Leu Val Leu Leu Leu Ay Met Pro Leu Gu
lie Tyr 85 a?BgS Gu Met Trp His Asa Tyr Pro Phe Leu Phe Ay Pro Val Gy
Cys Tyr 100 110 Phe Lys Thr Ala Leu Phe A u Thr Val Cys Phe Ala Ser Ile
Leu Ser 1%52§;0 125 Yal Thr Thr Val Ser Val Gu Arg Tyr Val Ala lie Va

H s Pro Phe

400> 19

CTGATGCTAT CCTTTCACTC TCTCAGACC 29

210> 20

Q21

{212> DNA

213> Artificial Sequence

220>

223

<400> 20

TCCTTGCAGT TTTGGCACAT AGATGGA 27

210> 21

211 395

<212> PRT

(213> Rat

<4007 21

Met Gly Lys Leu Glu Asn Ala Ser Trp lle His Asp Pro Leu Met Lys

1 5 10 15

Tyr Leu Asn Ser Thr Glu Glu Tyr Leu Ala His Leu Cys Gly Pro Lys

20 25 30

Arg Ser Asp Leu Ser Leu Pro Val Ser Val Ala Tyr Ala Leu [le Phe
35 40 45

Leu Val Giy Val Met Gly Asn Leu Leu Val Cys Metl Val Ile Val Arg

20 95 60

His Gln Thr Leu Lys Thr Pro Thr Asn Tyr Tyr Leu Phe Ser Leu Ala
65 70 75 80




130 135 140 Arg Ala Lys Leu Qu Ser Thr Arg Arg Arg Ala Leu Arg Ile Leu
Ser 145 150 155 160 Leu Val Trp Ser Phe Ser Val Val Phe Ser Leu Pro Asn
Thr Ser lie 165 170 175 His Ay lie Lys Phe G n H's Phe Pro Asn G#r %3& Ser
Val Pro Gy 180 185 190 Ser Ala Thr Cys Thr Val Thr Lys Pro Mel (b AHB 2004
Tyr Asn Leu Ile 195 200 205 Ile Gn Ala Thr Ser Phe Leu Phe Tyr Ile Leu
Pro Met Thr Leu Ile 210 215 220 Ser Val Leu Tyr Tyr Leu Mel Ay Leu Arg

Leu Lys Arg Asp G u Ser 225 230 235 240331feu G u Ala Asn Lys Val Al a Val
Asn Ile Hs Arg Pro Ser Arg Lys 245 250 255 Ser Val Thr Lys Mel Leu Phe

Val Leu Val Leu Val Phe Al ryBr he Hi s Val
Asp Arg LelaPserpe St Lﬁhg C;e Cfed] é Ggggi 58%02%@)61 H PleCDEI u Ser Leu
Ala Ala Val Phe An Leu Ije H s Val Val §@r 04 AU 2 E()14115 290 295 300 Ay
Val Phe Phe Tyr Leu Ser Ser Al a Val rolle IIe Tyr n 305 310 315 320

Leu Leu Ser Arg he , Ar grTfro 325 330 335
Thr Oys LleﬁnMﬁlgfg’ %Aﬁ}g"h‘g ﬁh‘% E&\Fpﬁég;'gsn ay g Cgro ﬁl a 340 345 350
Gn Lys Ile Ile Phe tﬁu Thr Gu Cyslggs Leu Met Guygu Thr A u 355 360 365
Asp Ala Ay Pro Gn e Pro dy Gn Ser Ser Ile His Asn Thr Asn 370 375 380

Phe Lys Thr Ala Leu Phe Glu Thr Val Cys Phe Ala Ser [le Leu Ser
L15 120 125
val Thr Thr Val Ser Val Glu Arg Tyr Val Ala lle Val His Pro Phe
130 135 140
Arg Ala Lys Leu Glu Ser Thr Arg Arg Arg Ala Leu Arg Ile Leu Ser
145 150 155 160
Ley Val Trp Ser Phe Ser Val Val Phe Ser Leu Pro Asn Thr Ser lle
165 170 175
His Gly Ile Lys Phe Gln His Phe Pro Asn Gly Ser Ser Yal Pro Gly
180 185 190
Ser Ala Thr Cys Thr Val Thr Lys Pro Met Trp Vai Tyr Asn Leu Ile
195 200 205
Ile Gln Ala Thr Ser Phe Leu Phe Tyr [le Leu Pro Met Thr Leu Ile
210 215 220
Ser Val Leu Tyr Tyr Leu Met Gly Leu Arg Leu Lys Arg Asp Glu Ser
225 230 235 240

Leu Glu Ala Asn Lys Val Ala Val Asn Ile His Arg Pro Ser Arg Lys

Ser

Trp

Trp

Val

Thr

Thr

Thr

Pro
275
Glu

Lys
260
Phe

Ser

245
Mel

His

250 255
Leu Phe Val Leu Val Leu Val Phe Ala Tle Cys
269 270
val Asp Arg Leu Phe Phe Ser Phe Val Glu Glu
280 285

Leu Ala Ala Val Phe Asn Leu Ile His Val Val Ser




Leu Thr Met Ala Pro Cys Ala Gy Gu Val Pro 385 390 395 <210> 22 <211>
1185 <212> DNA <213> Rat <400> 22 ATGGGAAAAC TTGAAAATGC TTCCTGGATC
CACGATCCAC TCATGAAGTA CTTGAACAGO60 ACAGAGGAGT ACTTGGCCCA CCTGTGTGGA
COCAAGCGCA GTGACCTATC CCTTCCGGTGL20 TCTGTGGCCT ATGOGCTGAT CTTCCTGGTG
GGGGTAATGG GCAATCTTCT GGTGTGCATGL80 GTGATTGTCC GACATCAGAC TTTGAAGRGAAUG 2004
CCCACCAACT ACTATCTCTT CAGCTTGGCA240 GTCTCAGATC TGCTGGTCCT GCTCTTGGGG '
ATGCCTCTGG AAATCTACGA GATGTGGCAC300 AATTAQEETT TCCTGTTCGG GCCTGTGGGA
TGCTACTTCA AGACAGCCCT CTTCGAGACT360 GTGTGCTTTG CCTCCATTCT CAGTGTCACC
ACGGTTAGCG TAGAGCGCTA TGTGGCCATT420 GTCCACCCTT TCCGAGCCAA GCTGGAGAGC
ACCCGGCGAC GGGIfICTCAG GATCCTCAINS5480 CCTGTGTGGA BETTCTCTGT GGICTTTTCT
TTGCCCAATA CCAGCATCCA TGGCATCAAGS40 0 4 AUG ) 2004 15/ 15 TTCCAGCACT
TTCCCAACGG (GTOTHICEeRT RhETREAZLCAE (EAQURGEACANGPTACIRANSD( Y CESATGT GGG
TGTATAACTT GATCATCCAA GCTACCAGCT TCCTCTTCTA CATCCTCCCA660 ATCACCCTCA
TCAGCGTCCT JUFACTACCTC ATGGRBCTCA GGCTGAAGAG IAGATCAATCC720 CRePGAGGCGA
ACAAAGTGGC TGTGAATATT CACAGACCCT CTAGAAAGTC AGTCACCAAG78Q ATGCTGITTG
TCTTGGTCCT IGGTEAT &G STIERIEGErE AdecOrTHEA ArsrerAedaBudef TEFTCTTCA
GCTTTGTGGA AGAGTGGACA GACTCCCTGG CTGCTGIGIT CAACCTCATc:g%g CATGTGGTAT
CAGGTGICTT CTTTTATCTG AGZTCCGOGG TCAACCGRAT TATCTATAACOBH? CTCCTGICTC

GGEOGCTTCCG GROGRCCTTT CGAAATGTIG TCT C.CT TGG1020 T.GCCATCCCC
GGCATCAGCC TheABEGhEET redaactca 0&@&%?&%&%‘{)@6“ CACCTCA
TGGAGCTGAC AGAGGATGCA GT TC%%SGFCA GTCATCCATE} 140 CACAACACCA
ACCTTACCAT GRCCCOCTGPY GAGG TA 185

¢ln Lys Iie Ile Phe Leu Thr Glu Cys His Leu Met Glu Leu Thr Glu
355 360 365

Asp Ala Gly Pro Gln Phe Pro Gly Gln Ser Ser Iie His Asn Thr Asn
370 315 380

Leu Thr Mel Ala Pro Cys Ala Gly Glu Val Pro

385 390 395

{210> 22

211> 1185

<212> DNA

{213> Ral

<400> 22
ATGGGAAAAC TTGAAAATGC TTCCTGGATC CACGATCCAC TCATGAAGTA CTTGAACAGC 60

ACAGAGGAGT ACTTGGCCCA CCTGTGTGGA CCCAAGCGCA GTGACCTATC CCTTCCGGTG 120
TCTGTGGCCT ATGCGCTGAT CTTCCTGGTG GGGGTAATGG GCAATCTTCT GGTGTGCATG 180
GTGATTGTCC GACATCAGAC TTTGAAGACA CCCACCAACT ACTATCTCTT CAGCTTGGCA 240
‘CTCTCAGATC TGCTGGTCCT GCTCTTGGGG ATGCCTCTGG AAATCTACGA GATGTGGCAC 300
AATTACCCTT TCCTGTTCGG GCCTGTGGGA TGCTACTTCA AGACAGCCCT CTTCGAGACT 360
GTGTGCTTTG CCTCCATTCT CAGTGTCACC ACGGTTAGCG TAGAGCGCTA TGTGGCCATT 420
GTCCACCETT TCEGAGCCAA GCTGGAGAGC ACGCGGCGAC GGGCCCTCAG GATCCTCAGC 480
CTAGTCTCGA GCTTCTCTGT GGTCTTTTCT TTGCCCAATA CCAGCATCCA TGGCATCAAG 540




TTCCAGCACT
CCCATGTGGE
ATGACCCTCA
CTTGAGGCGA
ATGCTGTTTG
CTCTTCTTCA
CATGTGGTAT
CTCCTGTCTC
TGCCATCCCC
TGTCACCTCA
CACAACACCA

15/15

TTCCCAACGG GTCCTCCGTA CCTGGCTCAG CCACCTGCAC AGTCACCAAA
TGTATAACTT GATCATCCAA GCTACCAGCT TCCTCTTCTA CATCCTCCCA
TCAGCGTCCT CTACTACCTC ATGGGGCTCA GGCTGAAGAG AGATGAATCC
ACAAAGTGGC TGTGAATATT CACAGACCCT CTAGAAAGTC AGTCACCAAG
TCTTGGTCCT CGTGTTTGCC ATCTGCTGGA CCCCCTTCCA TGTGGACCGG
GCTTTGTGGA AGAGTGGACA GAGTCCCTGG CTGCTGTGTT CAACCTCATC
CAGGTGTCTT CTTTTATCTG AGCTCCGCGG TCAACCCCAT TATCTATAAC
GGCGCTTCCG GGCGGCCTTT CGAAATGTTG TCTCCCCTAC CTGCAAATGG
GGCATCAGCC ACAGGGACCT CCAGCCCAGA AGATCATCTT CTTGACAGAA
TGGAGCTGAC AGAGGATGCA GGCCCCCAGT TCCCTGGTCA GTCATCCATC
ACCTTACCAT GGCCCCCTGT GCGGGAGAGG TACCA
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600
660
120
780
840
900
860
1020
1080
1140
1185






