; e3e. &+<0l 06T&D222 4 APR 2003 '~ 16616b"" SPECI FI CATI ON NOVEL G PROTEINE
COUPLED RECEPTOR PROTEIN, DNA AND | TS LI GAND 5 FI ELD OF THE | NVENTHONRTH
present invention relates to a novel G protein coupled receptor protein
derived fromthe rat cerebellumand fromthe human brain) or sal®%thereof

10 and DNA encodi ng the sanme, as well as pepti des having a |1 I vity
to the G protein coupled receptor protei'n or am des or eSt4mﬁ@@ﬁmﬁﬁ@u%m
t hereof . BACKGROUND ART 15 A variety of hornones and neur ot

regul ate the functions in vivo through specific receptor proteins |ocated
in a cell nenbrane. Many of these gReaHIAATION €i NS nedi ate the

transm ssion of intracellular signals via activation of guanine 20
nucl eoti de- bi ndi ng proteins (hereinafter sonmetinmes referred to as G protein

s- with which the recepvwrl ic R Bd.cothasd rEHETOR R MG, possess t he
common structure, i.e. seven traRgNERHr pRgsy, e RHNS and are thus
collectively referred to as G protein coupled 25 receptors or

seven-t r aRsmenbr ane receptors (7TVMR). G protein coupled receptor proteins
exi st on each functional cell| FEEEPa@R BRECENVENTRAN| nt ernal organs of a

i ving body and mhy SELYAIPArI AN 401 A0 A5 e LargRte, o gmlestes, for

exanpl e, hornone heur of ransm tters, physiologically active substances
and the |ike,counled mecantics rrovftaisl deardgpddatferasy td At t he functions of

cel I's and i nt&rNdle ONGRMhd A dHe/ IHGhI Bra iHCE LAY AndYd¥Li ns
medi ate signal transduction in a cell by binding to phy5|ologlqeh;¥135

active stBst #ELMERLAGIAE thea@ahs audie lds 25 pepfifdes havy

ligand activity to the G protein coupled receptor

protein or amides or esters or salts thereof.

BACKGROUND ART

15 A variety of hormones and neurotransmitters
regulate the functions in vivo through specific
receptor proteins located in a cell membrane. Many of
these receptor proteins mediate the transmission of
intracellular signals via activation of guanine

20 nucleotide-binding proteins (hereinafter sometimes
referred to as G proteins) with which the receptor is
coupled. These receptor proteins possess the common
structure, i.e. seven transmembranes domains and are
thus collectively referred to as G protein coupled

25 receptors or seven-transmembrane receptors (7TMR).

G protein coupled receptor proteins exist on each
functional cell surface of cells and internal organs of
a living body and play very important roles as the
targets of molecules, for example, hormones,

30 neurotransmitters, physiologically active substances
and the like, which molecules control, regulate or
adjust the functions of cells and internal organs in
the living body. These receptor proteins mediate signal
transduction in a cell by binding to physiologically

35 active substances and various reactions such as

RS
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2 activation or inhibition of cells is caused by the thus transmtted
signal. To clarify the relation between substances which regul %ekggﬂylex
functions in cells and internal organs 5 of various |iving bodi€'s r hei r
specific receptor proteins, in particular, G protein coupled receptor
proteins, would elucidate the functionaly nechani sns of cells and internal
organs in various living body and thus provide a very inportant neans for
devel opnment of 10 drugs having close relation to such functional

mechani sms. For exanple, in various organs of a living body, the

physi ol ogi cal , fungti Qs & & REBOld et £ rauah § el @dd o pyeHEnshwr nones,
hor none-1i ke substances) 15 neurotransmtters or physiologically active
subst ances. |#3agnietRArsigisi ol ogi cally active substances present in
various sites of foléViROrPOelye I LU BL6En I BSLPEYSI OLIgL£Rte s LAELERNS t hrough

each of the correspondi ng receptor proteins. Still,_ there are many 20
unknown hor more®4L ‘é%r%‘f‘g%]r%’?ﬁ 1frécrrslpcB"rS’ o’trhe‘?elél‘ﬁ/sar%q ot S 13 21938

subst ances exéStvariaiya anthgprdodiced emd extepitors grat i e et dreen
reported on thei uct ur 0, I %qu d i t i uncl ear if
there will b S%J%%%%’S ] a?\%tis/\%célga{:re'ptéc: 2 %)lrrg%e?drésl.élcftr%cgé%c;s% very

i mpor t ant forpmw{rwmulﬁ et ettt el Bungt i@nal tneqhan yarate bn

bet ween substafices 44t f el Bt & LMY e feetd NsL i ving Wo@dntaddei r
specific rece‘g}%or roteins. Furthernore, for 30 e{]‘%’:,g% ent_ screeni n]g of
agoni sts and ZMSRITEILE 1D YRt ei MR 5 SPTETRIGIE ©

phar maceubi caiBugs thawtndecessarye o wdnicialadech hiudamicdnains of recept or
protein genes_expressed in vivo and to express the genes in an appropriate
expressi on sﬂ?éﬁ?nlsr@sﬂ APR 2003 3 In recent years, random anal ysis of
cDNA sequences haBobeexamplévely periouseoraasns ebtdobivong abadyzi ng genes

expressed in W gggi@{rp MNA HEN S 1 ifned have been
regi stered an%ﬁ%op}b%{ﬁ]ﬁe to S’g'%rg%%ses agslrééxpreslzoe} msiqﬂte){l%le&?'ag (EST).
However, si ncE® LEY RoMannh ORISR e RATIRNME 1 oTYRIFIRCeT he
functioniiss pi@ghtetvdh SmDttersMdh ghydicidd docaSupdatices dddcdidedjt the
bi ndi ng of G prot eiQ. 10, coupl.ed ’ﬁmt el na(s]lto s\i{ olso ié:al aé:sti ve substances
(i.e., ligan rj DA LT o Y $HACH Ft 1o BT D olg‘f ctaafrfil active
subst ances theredgnt oln ndarciows gniates rafhsaductvions idw | megtlrtdoses i nduced
by the physi olpgl £81 49; 861 | 46 SUBSE NGBS dn Seach IgANGRd have 15 been used
utica

for pharnace S as_antagoni sts or agonists specific to the receptors
for regul ati nEPEReSBRRHT RE CEECIRIFRY i RFREe T ord hygt y, Eh¥T¢ AXRMAR¥mpor t ant
to discoger auflenewn HOFfdme£0UDd b ¢ LoDt Ot Nothe@d is not only

i nportant for 1‘?@1% I ex rfvséSis?u 0 'cneglié/)gi bytirga‘pi be a target for
devel opi ng pl‘r%rifraceu? nd o Tl Dhe Y HE genes E(e.g., c‘fﬂ\lAir} in search
for a specifienlygantevw axpfestor amb tatngdrive kden heeprvtdd GIprot ei n

coupl ed receptl; » HOMRYEEur &9t 3 18a G PHPLLIAY COMPD] eﬁtrf&@p}&ﬁéix@ve 25 been
found. Even now,_ there_are many unknown G protein coupled receptors and

those for whi¢CleRr cbl rerpondihigt IRt eSS 1 dERYT i REERHRE i s, orphan
receptores proteins.

It is also very important for development of

FRurlly

pharmaceuticals to clarify the relation between
substances that regulate complex functions in vive and
their specific receptor proteins. Furthermore, for

30 efficient screening of agonists and antagonists to
receptor proteins in development of pharmaceuticals, it
was necessary to elucidate the functions of receptor
protein genes expressed in vivo and to express the

genes in an appropriate expression system.



It has thus been seriously awaited to explore a novel G protein coupled
receptor and clarify its function. 30 G Protein coupl ed receptors bfdPRZ%}
useful in searching for a novel physiologically active substance (i.e.,
| i gand) using the signal transduction activity as an index and in searching
for agonists and antagonists of the receptor. Even if no physiol ogical 35
|l igand i s found, agonists and antagoni st o the 2 4 APR 2003 4 receptor
may be prepared by anal yzing the physiol ogical activity of the receptor
t hrough receptor inactivation experinments (knockout aninmal). Ligands,
agoni sts, and antagoni sts of the receptor are expe teg 0 be used as 5

i S4i SeN

prophyl acti c/t heF2p&ECEEtai§2dfaghBstPl 8Pag¥St8r e8CFYE8EFSted with
dysfuncti on Bistbeefs peoieebhycpaptetmeécept armetlpdf fioct avalpring

hyperfunction _of the G protein coupled e e to etic variation of
t he 10 recep?SPane§ s %Séség g%ﬁé‘d?@%r%%&égﬁﬁg%aﬂg 8g§§s. In this case,
the G protei ireguphtd thuepebtaimgdbkaveecdeant regliytevedadniini strati on of

ant agoni s s phb§QQHEEt%oOEaEQBaéggeghgﬁﬁgggé 8hS8efREngENRahNRESRY , DY

transfer of e receptor gene In C or _certaln 15 Specific organs)
or by transfBpweverheSAREPsBASE RBT| ePBtaéhd PBLYhENPeEBBPBRCHene. In such

a gene therapyeokRb@iBRL I @ReOBuhBEiBASEsSpEEaNECaBlet BR1VEGERPROr geENe is
essentially re?gtreggfor searching of deletion or nutation in the gene. The

receptor gen8if§iS85¥so applicabl e as prophyl actic/therapeutic and
di agnosti ¢ dr ugs shbistdneeasehaasdabibtied thiet biddshgnotfi 6npabtieha recept or.

In addiPﬁ?niF%gﬁggggFQLtégnggQgg§g§y§oh59§991tchmsergﬁsgkgacg a substance

havi ng the ctivit es to construct the systemfor screening
ant agoni sts dR-&gonitégands)t pedr sebptanpcepl SEROSPREAOFOTHE | NVENTI ON The

present invephi,gRoREEYEe3yaaBeYeL 80HstantEl 8efeByOtei Anaqupl ed receptor
protein as descri bed above. Th s, .the gresent i nventi Qn grOV|des a novel
p

at S, s
G protein coSpPFBalr EEBBEBHCHLBREI AiMitarphPt FAPSPepRAHEEIaRd §8Ft s t her eof,
as well as pehystehegticdesy( bMAiaadskblAtanbdsdedi gal i yegahhesenbye

containifig 33091 youg! ¢gL! des (PN 20d R, sa0d  dghhyatLves thereof)
agonists specific to the receptors for regulating the
biological functions. Accordingly, it is very important
to discover a new G protein coupled receptor protein
that is not only important for physiological expression
20 in vivo but can be a target for developing
pharmaceuticals and to clone the genes (e.g., cDNA), in
search for a specific ligand, agonist, and antagonist
of the novel G protein coupled receptor.
However, not all G protein coupled receptors have
25 been found. Even now, there are many unknown G protein
coupled receptors and those for which the corresponding
ligands are unidentified, that is, orphan receptors.
It has thus been seriously awaited to explore a novel G
protein coupled receptor and clarify its function.
30 G Protein coupled receptors are useful in
searching for a novel physiologically active substance
(i.e., ligand) using the signal transduction activity
as an index and in searching for agonists and
antagonists of the receptor. Even if no physiological

35 ligand is found, agonists and antagonist of the



2 4 APR ?D03 5 encoding the G protein coupled receptor protein and é 003
partial peptides, reconbi nant vectors containing the pol ynucl eoti de L APR 2
transformants bearing the reconbi nant vectors, nethods for manufacturing
the G protein 5 coupled receptor protein and salts thereof, antibodies to
the G protein coupled receptor protein,,its partial peptides and salts

t hereof, conpounds that alter the expreSS|on | evel of said G protein
coupl ed receptor protein, nmethods for determ nation of ligands to the G 10
protein coupled receptor protein, nethods for screening conpounds

(ant agoni sts n Sy.a e ; e

property of ?ggﬁgggahg§ E g?eég%éﬁnﬁgoéggiﬁgpgé @b% bh&QFS? BqElts for
use in the ser&éminy abt kbd, reGﬁpégndgh(angbggﬁFspgoananagéhwgﬁspn15 or

sal ts ther eOEbei\&mahEer (kHSchGé' Qﬁlﬁwpertmﬁndggmp@w ngpge by the

screeni ng net hod or  ,obtai nabl e using the screenin it and the G protein
coupl ed receBPSPgBPbﬁéﬁn°faﬁBepﬁ§FﬁﬁE@EtFESIeEBﬁﬁggptFBnQecBﬁﬁﬁl§an t he
conpoundss(ap&agﬁpuabs1amdh89aggoanetsﬁdtbaagabheﬁctbeubsndbmg property of
ligands to tg gotegnocoug g Fgegtgg grﬁtgln % L0 o%n s ar salts
t her eof that éFFg £he"&gprassfo YSSFAFRECE BF of BEnCcBaSI &4 r ecept or
protein. Furchepmederethetpresent i nvention prOV|des 25 peptides having a
i gand activity 4G henGell! Bl nspupleaddteeaPLar dleoOkeiio LG | nvent ors

n
per f or med extenS|vg stug;es %g aS a result, suc ge in isolation of cDNA
encodi ng t heCAYPERAGEBFBPEPK éBﬁpF@d9P§€§bFoYaﬁﬂéFéPﬁ 8ér th&d from 30 the

rat cerehﬁlI&abaadoiraﬁlbheohaaaaebrabae baseadeﬂsthﬁ ESIylaE@é@atlon
prepared by gégenerateghPCR nmet hod, resu |ng8 uccessf anal ysi s of

the entire b §e UEREE  of PENE BARASI#nSORR 8ﬁu$ﬁ¥eg8educed from
t he base sequendenbasosmppdoreddmhansthet35nfpfsantagbhessevemth

{ransmenr ang QTBLES WOLRe x2cdpPER 703,9:00560vad an g Bydrgphodi o

plotting analysis, confirmngt he proteln enco Is a
t ransnenbr anérengiereprs éprFéGePééépBGPepFBFélﬁhsa§§ﬂﬁg(Pﬁr66§ﬁaﬂﬁe

menbr ane; sevepelif®s. o2gdhe) Pbesept tiraveRker s£f uhkhghtpseageded the
|nvest|gat|onsﬁ30 expl gre a eggtlde haV|n§ﬁan intracellular Ca ion

| evel -i ncr ea8PRg At P-Ay *Po “REl FECEREPTeZFPEss the® ¥ HhratEFRe coupl ed

receptor protéiemapysi igfoomeltipepbndeébef bund srgseneekndwtheepti des or on

10 the gene Q@E@FQé§egeﬁ% @ar%§§Ehllhﬁlpa§eHE9?gﬁ'?BE EQQEch@%gne%er”‘”a'

peptide of a profein éncode cancer fretastasi s-suppresser ¢ KI SS- 1
(Genomi cs, 5@91245948°r199$ﬁt66§sé§sé§eaﬁeaét|WhﬁyrGFeaéPFvaﬁpﬁglﬁhe

receptorzo Kl §9sb hppaipadhei AzepeegdhPlagene/ thB@apeutic and
diagnostic drugs for diseases associated with
dysfunction of the receptor.
In addition, finding of an endogenous ligand to
the receptor or a substance having the ligand activity
25 enables to construct the system for screening

antagonists or agonists to the receptor.

DISCLOSURE OF THE INVENTION
The present invention provides a novel and useful
30 G protein coupled receptor protein as described above.
That is, the present invention provides a novel G
protein coupled receptor protein, its partial peptides
and salts thereof, as well as polynucleotides (DNA and
RNA, and derivatives thereof) containing

35 polynucleotides (DNA and RNA, and derivatives thereof)



15 inventors directed their attention to the sequence of the peptide
consisting of 54 anmino acid residues in KISS-1 and synthesi zed the} 4 APR 2003
C-terminal partial peptides. The peptide was provided for reactivity tests
with the receptor to confirmthat the peptide has the ligand 20 activity.
Peptides obtained by excision of the KIgS-1 gene products are expected to
suppress tunor netastasis, since their genes are tunor

nmet ast asi s- suppresser genes. Besides, the peptides are expected to play an
inmportant 25 role in the placenta, taking into account that the gene is

abundantly expr.ess t he _pl nt T u type
receptor Fﬁe é Sg %anecggﬁﬁggnrgge ?eHC¥Z %é?%fmgkggﬁkﬁegggdgggso
abundantly |parheaplaeeniéeSExpeesmbonant Vhetoeeepootanslnelahevely 30

abundant I bugDa.BROGEEARs O LURL rbRRER! by LiqCYRECEEHORD RAAL any

physi ol ogi ca nction also in ancreas. Based on these |ngs t he
present inveNe6F8rfadBeERPEASEQE @?Eﬂfégtaﬁﬁnasther@saFPte%ﬁe present 35

i nventi ors hagolipergaceeBpkbshgdoteir 4nBPRaY093thdbuss, t ARLtPHBAEAL

[ ti | at tg: (1 t d [ts th t
B e

shown by SEQpkDtM@eslan8 E2)té pheteph, orospbusdshehedfaateortdhrg to (1),

wherei n the b i akl €nS n S is
Fepr esent od BPeeseRHNgEP8L §§ ¥l 806 PEDBTh N0gBEL Jap FAUERESE ©  cordi ng
to (1) or esP&EP§eiRer B8LhBASa He@eﬁﬁéwééﬁtansaﬁtélienﬂﬁeF@the(@) A

pol ynucl gpt i deotenhaicBupdea 9@E¥Bﬁékeﬁib€81HanaﬁthS bageseeauanng

encoding the protein a cordln ynucgl eoti de according to
(4), which i §OTBOBRA 3 BRtAIBBE §ﬁﬁc?é8t%8énéﬁgﬁ$dFﬂ FBlEﬁ)tgﬁﬁFGﬁ cont ai ns

t he base sequdaceaneptreshet BdnlynSEQroPeNOy AfoliSERIEDahB: the G7) A
reconbi nant yect g ,cQBLak AkNgERE 42 PRLYOYE! eRitde 8eCRLd Y tRe(4)
screening method, compounds (antagonists and agonists)
15 or salts thereof that alter the binding property of
ligands obtainable by the screening method or
obtainable using the screening kit and the G protein
coupled receptor protein, and pharmaceutical
compositions comprising the compounds (antagonists and
20 agonists) that alter the binding property of ligands to
the G protein coupled receptor protein, or compounds or
salts thereof that alter the expression level of the G
protein coupled receptor protein.

Furthermore, the present invention provides

25 peptides having a ligand activity to the G protein
coupled receptor protein.

The inventors performed extensive studies and as a
result, succeeded in isolation of cDNA encoding the
novel G protein coupled receptor protein derived from

30 the rat cerebellum and from the human brain, based on
the EST information prepared by the degenerated PCR
method, resulting in successful analysis of the entire
base sequence of the cDNA. The amino acid sequence
deduced from the base sequence has supported that the

35 first to the seventh transmembrane domains were



(8) A transformant transformed by the reconbi nant vector according to &7);
(9) A nethod for manufacturing the protein or salts thereof accoridi AR 3
(1)) which conprises 25 culturing transformant according to (8) and
produci ng and accunul ating the protein according to (1); (10) Antibodies to
the protein or salts thereof according t0 (1) and to the partial peptide or
esters thereof or am des thereof or salts thereof according to 30 (3) ;

(11) Antibodies according to (10) which are neutralizing antibodies to

i nactivate signal transduction of the protein according to (1); (12) A

di agnosti c copposition c risin he .35 _anti bodi es _according to (10); 2
4 APR 7003 so%%ffYEq Fﬁa%& t% Fﬁgpépoﬁgi Sﬁtggﬁt§n€hgfg§f according to
(1), which isocgftizmialyl ¢hadi et bgogedneiencodedablys thieec®R dscarding to

(1) or using t@éﬁxsﬂérn%bir%' ??)p%p 'lr%i’ei?xsl:%ﬁl%ﬂe'aerr%@cept%@ ges cligreof, or salts

5 thereof according to ; A pharimaceuti cal, conposition conprising
the |igand aé@@ﬁd@ﬁgt@éowﬂ@);h@lyfmgrﬁéﬁhéﬁvﬁﬁrtd@@érnining the ligand to
the protesn or saiie ghyeand aseatdmg e dhlr pMRIeRided elO protein or
salts thereof, acc%r.di q:g to (té) or .the partial, pe%ti de, amni des thereof,

% YHero

esters ther edf V6 $& £XRECEEIRNG SPEL 4'é"9s8% (16) A nethod
for screeni ngnareeeiduwlcroCasdlons lelvreledhcirieats ialgt ecttilve tlyl i g ldrsoperty

betveen a 15 i qand ANl of N DIOLSIE 0 S8UGS i leabedserdiiag L0 (1),

whi ch conprises u g the protein or salts there(()a? ccording to (1), or the
partial peptiufengr n@iedePeiddest foudeds SRECeNOYN PAPITS detfecdofon
accordi ngot 0 thd) gendD dakd) LA .t Als0 $@ERER, NG ta ha@MRAWRd QleaSalths tf her eof

that alter t bi ndi ng .prqperty .hetween a _ligand and the. protein or salts

t her eof acco&g\%éﬂ' ?t(? )%,aqg&%%il?ien\é%t fe pﬁlpc#éinn e&coggllat ?e’t FEPEST accor di ng
to (1), the pertastasieptsudererssest grenet KeiSsofl, (Gended cab tHeradfs-or salts

t her eof accorgigng 1tgQ 8()3 o%rsgsg%%d;anl :L%i)tigr%gmguggtqq,ﬁqlntgs tthtéer eof that

alter the binding property between a lig and the protern or salts
t her eof accorrfiagptas -( KiSSwii dif ias Palgttgilmalene oddingg geme -s heeni ng et hod

accordi ngst 0 jlh tYrd B 3 1T @8131RY atitlend Qe FoNE O shlence of
the peptide consisting of 54 amino acid residues in
Kiss-1 and synthesized the C-terminal partial peptides.
The peptide was provided for reactivity tests with the
receptor to confirm that the peptide has the ligand
20 activity.

Peptides obtained by excision of the KiSS-1 gene
products are expected to suppress tumor metastasis,
since their genes are tumor metastasis-suppressor genes.
Besides, the peptides are expected to play an important

25 role in the placenta, taking into account that the gene
is abundantly expressed in the placenta and hOT7T175,
which is a human type receptor of the G protein coupled
receptor protein, is expressed also abundantly in the
placenta. Expression of the receptor is relatively

30 abundant in human pancreas so that the peptide is
expected to exert any physiological function also in
the pancreas.

Based on these findings, the present inventors
made extensive studies and as a result, the present

35 invention has been accomplished.



(19) A pharmaceutical composition conprising the conpound or sal tgp megr eof
that alter the binding property between a |ligand and the protei r salts

t hereof according to (1), which is obtainable using the 2 4 APR 2Q03 9
screeni ng nmethod according to (16) or the screening kit according to (17);
(20) A nethod for quantifying the pI’OtEI.P according to (1), which conprises
using the antibodies 5 according to (10); (21) A peptide, am des thereof,
esters thereof or salts thereof according to (21), which) in the amno acid
sequence represented by SEQ ID NO: 10) contains a sequence of 47 to 54

am no aci ds fromtBBe Nt grmnus 10 and [ 8 to 54 am no acid

coppri se
residues; (22) A p8pfrd&! eaﬁfﬁ@ﬁnfhé?}éﬁ?tgggtEFf?ﬁ%FeB‘P’or salts thereof,
which, in the anind)aai dreeqiengedr epl esenhedeby SkfixaDniNAg ﬂ.ﬁ): cont ai ns

the N-term nal, 47- 24 Qu”%é‘?ax?ﬂ(%gffqﬁ?@c?arﬁ% énpe C— o$ ‘_tgnh grtp 15 conpri ses

8 to 15 amno acrd resid des or sa i de*Bccor di ng
to-(21), corrpﬂlglwgl!@‘heaghﬁin%e@Wl@JC%e%]TMMebYe‘g')ﬁ@sblhtl‘é@ by SEQ | D NO: 11,

SEQ I D NOs5 12, SE@z)Da o@glﬁro§E§hiEbh@heiéof29cé3ﬂﬁ1ﬁg”€BhQ@)fOr

screeni ng accoydin wherein the | is a peptide, am des
t her eof) este\”gefﬁg’ﬁe@? ;%%I?E ?%?E%‘Ft’a%gbﬁ’d?m% § ?2%’)‘}“%@?“@25) A kit
for screeni ngsageende ngstﬁeléﬁés)enwél@rw nsEdperbigandsjs a pepti de, am des

t hereof, esters 2 her eof 9L salt hereof, accaording to (21). The present
i nventi on further§ ?Ogl gs lka?e5§léote?nL%? ga?g 18h%?8éfé%880 8ing to
(1) conprisingt) (oy amt ans nohexedf seyuamides ephesent eor byaBEQ 1D NO: 1 in
whi ch ong,p t WoyePEcfDre amno acids 30 (preferably 1 to 30 ami no acids,
nore preferably 1 to 9 amino acids, nost preferably several (1 or 2) am no
aci ds) are del et ed4) (Pi y%ﬁnaﬁiﬁetaeﬁdcg%gaéﬂeégréppeé@ﬂveaeaplgsq | D NO

1, to which ongvihiyotherba®é eséd & @cétiSod Pigf eiabbyodein SOcopdNRgaci ds,
nore 35 pref eggbl(i/);l to 10 am no acids, nost preferably several

(5) A polynucleotide according to (4), which is

15 DNA;

(6) A polynucleotide according to (4), which
contains the base sequence represented by SEQ ID NO: 2
or SEQ ID NO: 6;

(7) A recombinant vector containing the

20 polynucleotide according to (4);

(8) A transform ant transformed by the recombinant
vector according to (7);

(9) A method for manufacturing the protein or
salts thereof according to (1), which comprises

25 culturing transformant according to (8) and producing
and accumulating the protein according to (1);

(10) Antibodies to the protein or salts thereof
according to (1) and to the partial peptide or esters
thereof or amides thereof or salts thereof according to

30 (3);

(11) Antibodies according to (10) which are
neutralizing antibodies to inactivate signal
transduction of the protein according to (1);

(12) A diagnostic composition comprising the

35 antibodies according to (10);



2 4 APR 2003 to (1 or 2) amno acids) are added; (iii) an amno acid
sequence represented by SEQ ID NO: 1) in which one, two) or nore amijRR 7003
acids (preferably 1 to 30 amno acids, nore preferably 1 to 10 am no aci ds,
and nost 5 preferably several (1 or 2) am no acids) are substituted by
other amino acids; and (iv) a conbinatiop of the above am no acid
sequences; (27) A nethod for screening according to (16), wherein
conparison is nade between (i) the case where 10 the protein or salts

t hereof according to (1) or the partial peptide, am des thereof, esters

eme g cri) S iaSaek, 135aRa RI ke bYboaif nggQEEﬁ'@heggg%ct with the

ligand and (ii) t ase ern or sal ereof "according to
(1) or the partkakdpegttde (115 uhndb51shebéainab$Een81nhetbefp@ptsahts

Lher eof (accor dindalPs( thedkBshoUGRAL Y EANYRF! ol bbspbechbopadeaag 2 tes!

conpound; (28) A or screenin ound or salts thereof that
alter the b|néﬁﬁgléﬁopéﬁt9r5th6§ﬁ°§ ZemﬂﬁganﬂhaﬁﬁofheoﬁrBFéFﬁ or salts

t her eof aogor dhBgeb® géhorumhghtgompytses neasurlng and conparing (i) an
anount of | abel ed |l igand gpun tein or ts_thereof ccordlng to

(1) or the partia“lﬁgpflg arEﬁF88§lFﬁér§8Fp°§§téP§ FRQP§6Fl8P EFfts ther eof
according to 25g@8} whepedihg kabéldd:ligand is brought in contact with the

protein or salts thehe fm%%%d'feg b8 )nla&ntgh%hea&&b?hdp%t e, am des

thereof, esters thereof or salts hereo% accordin ii) an
amount  of |abéreaenngaﬁdsaéaﬁdtber?ﬁé 5P69§ﬂhn6rt§aﬂi§ tHBPES#nBG &ccor di ng

to (1) OrldhepEQEEhﬁ|oﬂeBEn€§ ehedBbdesctbenenl, t8st ey sothengof or salts
t her eof accordin §3£ mgere t he | abel ed |igand and g test conpound are
%a&n f &

brought in coRf& epr BPEARSOFNETFPE ! tﬁéF@BF 5885PF8Fng%to (1) or
the partial pepttdethamrecdeésatherdohg 8BS ¢3)ecasetheedof or salts thereof

according to (3); P 0 1 h cree a conpound
or salts thereof éﬁgi §I@gﬁht%e%g%ng%%§£n%8ge%tgggéghn%n g Plggﬁd and the
protein or sakthsrehér&bhtagdsedi hhet bipdingwarehestpbeseseneasuri ng and

conparlnglél)1§aa§daananehefpkaEeLﬁdoklgamgsbeﬁagebe sekb§degatebnlng the
protein according to,(1l) upon, bringing t | abel ed ligand_in contact with

the cells) and1QV|YhéﬁhaﬁﬁmﬁFlﬁFslHBéPSdtP?gaﬁatSanart5aiﬁ§ EBEF&°fipon

bringi ng the habekeadnki gandiandos thaetpaospaungepBiaenbacamiyde t he 10

cells; thereof, esters thereof or salts thereof according to
(3):

20 (17) A kit for screening a compound or salts
thereof that alter the binding property between a
ligand and the protein or salts thereof according to
(1), comprising the protein or salts thereof according
to (1), the partial peptide or esters thereof, amides

25 thereof or salts thereof according to (3) are used;

(18) A compound or salts thereof that alter the
binding property between a ligand and the protein or
salts thereof according to (1), which is obtainable
using the screening method according to (16) or the

30 screening kit according to (17);

(19) A pharmaceutical composition comprising the
compound or salts thereof that alter the binding
property between a ligand and the protein or salts

thereof according to (1), which is obtainable using the



(30) A nethod for screening a conpound or salts thereof that alter the

bi ndi ng property between a ligand and the protein or salts theredﬂ‘APleﬂ
according to (1), which conprises neasuring and conparing (i) an 15 anount
of labeled |igand bound to a nenbrane fraction of cells containing the
protein according to (1) upon bringing $he labeled ligand in contact with
the cell nmenbrane fraction, and (ii) an anount of |abeled |Iigand bound to a
menbrane fraction of the cells upon bringing 20 the |abeled |ligand and a
test conmpound in contact with the cell menbrane fraction; (31) A nmethod for
screening a geppeHNAgOhe8RbESatBEL8Ohgt bt (abkiebrt BRebsBdeBHIiNGOREEL Y

bet ween a Iigandﬁand t he Qrﬁgein or salts thereof according to 25 (1),

whi ch conpri 86§°RE48Er FRg 'ANd’ conparing (i) an anount of |abeled Iigand
bound to a protei(2oéxpr essdddi focekhanediivang chesardtediansf or mant of (8)

by cul turing capstar t e iga i q At <l N
cont act mﬁtha%Egrgﬁggegﬁ gggfegggéﬁ %ﬁﬁp%?ggg3gsg%9aggﬁn§ngégpgggﬁed | i gand
bound to % perecerdiegpktesddB)in cell menbrane of said transformant (8) by

culturing the trQQ§59%”§@EtWh%EeahhaeEaQﬁEQ@oELg@@QeQ@dt&e&%%& empound ar e
brought in contact th % e Erogeln exprgiied; , g 4 APR 7003.,12 (32) A

met hod for sEP&ERi GeReREnPERATLPIsEPt 2L her BBECPhat PalP&r 2PABODi ndi ng
property betwaeed aehugand asdreébenpedtbynsSBQ SBINe:the;eobnaadasdang to
(1), which cupiLaes Heagyr{Bosand GORPALIAG EhbndcRePROLELA ARG ated cell
stinmulating activity erein a conpound That activates the protein or salts
t hereof Htcomdidngomprispsi § bpolghaminocantdcrewnitinesel s containing the
protein accordi N9 229 albedRd g6l hmd dBEOLGELR BRI 38d rCehle rglsmd ati ng
activity wherein a 10 conpound that activates the protein or salts thereof
accordi ng t oS@ifsakBeserést VBoRPounl &RE BRODGhECLR EBAHABFewWith the cells
cont ai ni ng t keppeskakBdasgOEdoNdpt ROt 110, €88tafnBethednteermehgeni ng a
conpound or agF ? 15.thereof that alter tgg blnglng.gropera% bet ween a
ligand and t 'B ofBLRCoPCEL| FEILRBFBOR L alREr G RGTPOEE) 22Ghi ch conpri ses
measur i Mg andompmpaesng €b) 14 pmbhei aci@ddraséduesl| stinulating activity
wherein a conpou that . i yat e_pr i K ssal reaof .20 accordi ng
to (1) is broughpgﬁ% %@ﬁ?%%t¥ﬁh?§1§2pﬁgt§%§ gfgféggeégthglgglF%nenbrane of
the transfor @Al - aceBPiAgnEothe) apyneurclfi AgIRRBCEr BABFEFRBAEDaARY (ii) a
protei n-nedi gggdrpekb:sthmukabi f RELI Yht Yswbeisi Roa §9MBeuBdQt hat
activates the protein or salts thereof 25 according to (1) and a test
conmpound areNBro&éht in contact with a protein expressed in a cell menbrane
of the tz@nsfor ndnri)aecoedhod ter( 8creyndnkt acicogdtihg twandfsor,mant; (34) A
met hod for s Ng cordl 3 ;<30 reineth ound

t hat activatgég?ﬁggpfgge?%ggggoégi%gg%ggéfgjiéﬁgbﬁgp?? g%ggﬁigggggﬁereof,
esters i thetBgreaf 9al e31tRerboreaécardprrging £21)21) i (8BR.A conmpound or
salts thereof thatsal hekitthehi ReiragnRhgPakbyAghyeen gilghgand and the

G protein , . . . .
wherein the ligand is a peptide, amides thereof, esters

25 thereof or salts thereof according to (21).
The present invention further provides:
(26) a protein or salts thereof according to (1)
comprising: (i) an amino acid seguence represented by
SEQ ID NO: 1 in which one, two, or more amino acids
30 (preferably 1 to 30 amino acids, more preferably 1 to 9
amino acids, most preferably several (1 or 2) amino
acids) are deleted; (ii) an amino acid sequence
represented by SEQ ID NO: 1, to which one, two, or more
amino acids (preferably 1 to 30 amino acids, more

35 preferably 1 to 10 amino acids, most preferably several



35 coupl ed receptor protein or salts thereof according to 2 4 ppR ?003 13
(1), which is obtainable by the nethod for screening according to (Z7APR 2003
t hrough (34); (36) A pharmaceutical conposition conprising a conpound or
salts thereof that alter the binding 5 property between a |igand and the
protein or salts thereof according to ¢3), which is obtainable by the

nmet hod for screening according to (27) through (34); (37) A kit for
screening according to (17), conprising a cell containing the protein
according to 10 (1) : (38) A kit for screening according to (17),

conprising acgebt FETORARNS &H84) ODrOfadddd; CPf'i%ﬂ NAGah{Yo PLEI &I N o
according to (1); (39) A kit for screening according to, (17), 15 conprising

a protein expPeierce i FeRreeePtYR Y aFER of Dt t}ankt ofhEfR RRorB¥fg to (8)
by cul turi ngot hoté aieins n@dids ( ffhe feLaPPUNGeOr3Gadiibnd et 2@, t hat al ter

t he bi ndi tv. bet | i d dth t el 20 lts th f
according LOVPAT, PRRTEREPEY obt o bl FHRT i e K434 fF° 6 cr eeni ng accor di ng
to (37) thropghf¢sahly dgvérphatneeer) cahinonposds) crreonprising a
conpound or %Z‘ig%?ib??é&‘oéyt e@'irﬂné h;cpdgglg}gdZFi\p)rg%)erty bet ween a

ligand and t -protei n coupled receptor protein or salts thereof
accordi ng toceubingkien ¢5 Ui Akt AnbiA@Eehd kequeRFescreeni ng accordi ng

to (37) through (39);a(feéthédmebhodcfeen angnatéytagngheopeeein or salts 30
t her eof accordlng,to 1 or the partial g%%%$dﬁ, am des thereof, esters
t -WeRh chlk

thereof or SYPEEEHReFUBPALERNN ot Highide (25 orpF i S8 bYRAEENg t he

anti bodil@s atkerpirogeim §A03alts celdredf vaddoidiengrod e{n) osr sehés t her eof
according topé%gig{ S@ééi@é, a%ﬁéégpg%g¥gg%, esters thereof or

salts thereof according to (3) are brought in contact
with the ligand and (ii) the case where the protein or
salts thereof according to (1) or the partial peptide,

15 amides thereocf, esters thereof or salts thereof
according to (3) are brought in contact with the ligand
and a test compound;

(28) A method for screening a compound or salts

thereof that alter the binding property between a

20 ligand and the protein or salts thereof according to
(1), which comprises measuring and comparing (i) an
amount of labeled ligand bound to the protein or salts
thereof according to (1) or the partial peptide, amides
thereof, esters thereof or salts thereof according to

25 (3) where the labeled ligand is brought in contact with
the protein or salts thereof according to (1) or the
partial peptide, amides thereof, esters thereof or
salts thereof according to (3) and (ii) an amount of
labeled ligand bound to the protein or salts thereof

30 according to (1) or the partial peptide or amides
thereof, esters thereof or salts thereof according to
(3) where the labeled ligand and a test compound are
brought in contact with the protein or salts thereof
according to (1) or the partial peptide, amides thereof,

35 esters thereof or salts thereof according to (3);



14 peptide, am des thereof, esters thereof or salts according to % ®&§)
A nethod for quantifying the protein or salts thereof according ﬂé :ﬁ

the partial peptide, 5 am des thereof, esters thereof or salts thereof
according to (3), in a sanple solution, whi ch conprises conpetitively
reacting the antibodies according to ( with a sanple solution and the

| abel ed protein or salts thereof accordihg to (1) or the | abeled parti al
pepti de, 10 am des thereof, esters thereof or salts thereof according to
(3) and, neasuring ratio of the Iabeled protein or salts thereof according
to (1) or the |ab gP d_ partial eptr am_des thereof, ester t her eof or

salts thereof acc qﬁf%ﬁ% QﬁhﬁgﬁegPénﬁoun§°F8°f§ t1E & tbodles and)
(44) A nethodhkweo@u&hﬁtfyﬂMgrthhepbonénngopreaEISYthetu@énaecordrng to (1)

o the. part i gl BEAC BR AT A28 LRr 601 safBherRetBEECaL BEATAL! $ot her cof

according to e solution, which conprises reac a 20
sanpl e solutﬂéh swﬁupbaﬁeeagnyeermeequéhpsapn9 ﬂpwnaahpsbddoeenof (10)

i mobi | i zed @moantabki eabanddl abghad 8BuKBOALEeEe? s( $BhtaRdihigern@easuUri ng
the activity of a.labeling.a ent n.the i bilized carrier. 25 BRIEF
DESCRI PTI ON @ﬁ°fﬁEnDﬁﬂﬁPN%S 21%hBR8nt 188§895§ Geh@BedfIDNA encoding

the rat cerehebbmmrdarnwedanmvehtﬁ phet eelleQuphdd (L&¢ephoampuateiof

rOr7T175 of sent__inv ' bt ai.n d e amino acid
sequence dedggggafﬁoﬁf%ﬁ383gggh§ §§ Egncgg conF?nueg%% g&ﬁg_t%%_ FIG 2
shows t he basebsdgdenrdgani BNA end;edrtngomneunét ipecebskkctinwdahi vbe G
protein gpupledikeceptor protein rOI7T175 of the present invention obtained
in Exanple 1, and the am no acid sequence deduced fromthe 2 ~ ppR ~nn~
15 DNA sequence (Gt itndedhodohon @creenddst engeapoyngd Qr $RLtsFI G 3 shows

the base sequenreeo¥ thid anced Réet BenaahgcpaiebelltymbdeiiwadaG protein
coupl ed receﬂtor n ror{T17 sent _inventign obtained in

0
Exanpl e 1, arfd 9 éﬁln5550P5°§§dﬂeﬁEenggﬁc§ SFE8M BRECBRATEedfence
(conti nued fr(am, FwBick) combBiséssheasutrieghuddopbabiaeipbot(tilngnof the rat

cer ebel | pgn deplyed @fp&%%gh%dCQEBEQG h%ﬁﬁﬂtQE ar gﬁbga%g @LLEL LR Of the

present I nventi on prepared bas on the am no acid sequence shown in FIGS.
1 through 3. of cells contalnlng the protein accordlng to (1) upon

bringing the labeled ligand in contact with the cell
membrane fraction, and (ii) an amount of labeled ligand
bound to a membrane fraction of the cells upon bringing

20 the labeled ligand and a test compound in contact with
the cell membrane fraction3;

(31) A method for screening a compound or salts

thereof that alter the binding property between a
ligand and the protein or salts thereof according to

25 (1), which comprises measuring and comparing (i) an
amount of labeled ligand bound to a protein expressed
in cell membrane of said transformant of (8) by
culturing the transformant where the labeled ligand is
brought in contact with the protein expressed, and (ii)

30 an amount of labeled ligand bound to a protein
expressed in cell membrane of said transformant (8) by
culturing the transformant where the labeled ligand and
a test compound are brought in contact with the protein
expressed;



FIG 5 shows the base sequence of DNA encodi ng the human brai n-de”]vgg 0
novel G protein coupled receptor protein hOIr7T175 of the present \P t7 én
obtained in 15 Exanple 2, and the am no acid sequence deduced fromthe DNA
sequence (continued to FIG 6). FIG 6 shows the base sequence of DNA
encodi ng the human brain-derived novel 16 protein coupled receptor protein
hOT7T175 of the present invention obtained in 20 Exanple 2, and the am no
aci d sequence deduced fromthe DNA sequence (continued fromFI G 5,
continued to FIG 7) . FIG 7 shows the base sequence of DNA encodi ng the

human brai n-deri yes) nﬁ?%ﬁétl@d”ﬂﬁﬂébﬁ@é&pir@ﬁ d esaAUn@oPredpth hOT7T175 of
the present invent r]_éagbt |ned |n le 2, and th am no aci d sequence
deduced fronth$kEe Bt lﬁ{g‘d“-’f r%ﬂﬂﬁ%y%) 4958 %8 shows the
hydr ophobi ¢ i girdd r@daftﬁmq:ﬂfumaa homi seldey i thed &6 fPraxteird ioouped recept or
protein 30 h 7T175 resent invention pre S on the am no

- LT, RS Nt B S 3

aci d sequenc ’hownﬁ hroug he 'measur ement
results 6f iptoeeiol{ngdiat@d iagll esimulalrigusiant iatttiwikheneigt edd i n Exanpl e

3 (1-2). 35 compdurdftPR P03 G BERTs NPIE oo FMBOY MENR (& chids dWENTI ON The

protein of the present invention (receptor protein, G prot el n coupl ed
receptor pr@&FEding e"r%aﬁ‘lt)erlsofkt@’r“-’rleq it PR s wirtdt &R 10kS protein of 5

the present doweddiiiy )tis ﬁm@rrotaajdbmr@ msm)heuﬁﬁmﬂr substantially
LE?dsig‘éuiL“c%Posa%%ﬁ TGS SErhrat B A oI fof the
pr esent 1i0nve¢nmpnumhytlim: brec @M tpep t b ke meytieded dnr CHB,]aIBj uim:t@ibf human and
anot her cc(ledl&} ’tc?u{ﬂeaarﬂiga Eéaé e%r} Saaﬁbé hrsWdfte. 1 Sheep,

bovi ne, naney, et or ‘exanpl e, nerve ce s lia cells,
(i cells of m@eraw%n@mqrw c@q@l%rﬁl%lpwqe) A Q1 hans'
cells, epidefsalicells, epithelial cells, endothellal ceIIs fibrobl asts,
fibrocytes, muscul ar cells ymunocyt es , nacrophage T

cells, B cells, %%hr%lmw’%r%%’él?%re%’s%gcael DYy r%ﬁhﬁ’stsbawphuls
eosi nophisl s, tereef/ttss t eatl:tér 2 reigaddary Qydess tys yoetwedn cel | s,

hond t | d I'l's,
chondr ocyt os,; SIS Ofne GIEOM AL oA LG ARG JRTRIIS' A cel | s

hepat ocyt es or ers pr ecur sor S Or cancer
cell's of the&® ce#hsclampmmswenea:semgmfambmmaerltwe(1)ora any tissues

protein-mediated cell stimulating activity wherein a
compound that activates the protein or salts thereof
20 according to (1) is brought in contact with a protein
expressed in a cell membrane of the transformant
according to (8) by culturing the transformant and (ii)
a protein-mediated cell stimulating activity wherein a
compound that activates the protein or salts thereof
25 according to (1) and a test compound are brought in
contact with a protein expressed in a cell membrane of
the transformant according to (8) by culturing the
transformant;
(34) A method for screening according to (32) or
30 (33), wherein the compound that activates the protein
according to (1) is a peptide, amides thereof, esters
thereof or salts thereof according to (21); . l';
(35) A compound or salts thereof that alter the
binding property between a ligand and the G-protein
35 coupled receptor protein or salts thereof according to



25 containing such cells, for exanple, brain) various parts of the; ypaij}
(e. g., olfactory bulb) anygdal a, cerebral basal ganglia, hippocafhpus,
t hal amus, hypot hal anus, substhanl am ¢ nucl eus, cerebral cortex) medulla
obl ongata, cerebellum occipital pole) frontal 30 |obe, tenporal |obe,
put amen, caudate nucl eus, corpus callosidn substantia nigra), spinal cord,

pituitary) stomach, pancreas, kidney, liver, genital gland, thyroid gland,
gal | bl adder, bone marrow, adrenal gland, skin, nuscle, lung, digestive
tract (e. g., large 35 intestine, small intestine), blood vessel, heart,

2 4 APR 700 17)t hyimish iplebMalsabmanHVbuharmgthnd,fperbpheeaﬁnblood,
peri pher al hgggg¥5§n?pE85R Le, tégghgﬁ 4Sestls ovary, placenta, uterus,
Ke

bone, joint eta nusc e’'an in partlcular brai n and vari ous
parts of the 5 br@ifn. ATpdagagcieds ieay &P@@Oﬁéta°§yﬂpm@ﬁiél®@ea The ami no

aci d sequencgg ngﬁﬂdh%§ EQQt%aﬁﬁe9éo§uﬁﬁhﬁnbuébkyth@ebiﬁﬁﬁnés t hat
represent ed by i ncl.ydes .an am no aci d sequence_having at | east

about 509§hoP6P86§tYpP§F@F§BI9 At IRBaAsEndpsie PHILEARhBROFEYYS nore

pr ef ﬁr ab: y athle@asi ab?utrdga%) Inerrqmgywhguﬁhmobart]arm‘amabw ahﬁl east about
90% honol ogy st, prefera | east .about 95%ho e am no
aci d sequenc engﬁﬁeggﬁtéﬁrﬁﬁ 4B PHCREFIRS gﬁegé??c %%Peégé ‘the protein
include a protein3rs @omnaldbngsmh&emnmm)amﬁ0¢dsmquemcdlﬂépresented by SEQ
ID NO 5 (the gui9q:36i d $e94eRg t%'iﬂ‘:‘é’ﬂgbﬁéh'é' ot3in &kcofdihgl &lf ed

i
exanpl e of t e rotelﬁ havi ng substanti all gg same am no acid sequence as
t hat rep#%sedﬂéd by SEQIDNO: 1is a proteln havi ng 20 substantially the

sane am no acid s@gjenceaias ft&iatscrx%rérne.s@nta%oma&@%& N@) -1 and having
substantially the,sane aCtIX&E&&W% t hat _of the_am_no 33| s uence

d
represented 5PTEESSEBING CF Fa8eof raGhdPAnPlare tﬁ@n ﬁﬁlggtivity 25
i ncl ude I|gamﬂebpm@mmgnaatcmmﬁyngsmgnan)transduct|on act|V|ty and the like.

The term "subst ant3lga}l IAy klh:e fsoafn%h zjeen]li%%d atc%or;%qrﬂtgt h:%t natures of their
ot t

activities are equal one an thus p eferr t'hat though the
activitylSucleonw rlllsgasd a3@roitednngxacessiedy ior asicghdl mepdradecoifon activity

be equal (e. t%e1t%ﬂB%@%&%%h%'ﬁcQogélhg 180 (8) "B$. cRAehenall ypabout 0.5 to
20 tines, nore preferably about 0.5 t0 twice), quantitative factors such as

degrees of tKESBSZCEM@Pties and nnlecular wei ght of the proteins 35 may
differ fromeach @hern compdhrdPRr/ @33 ts thereof that alter the

binding property between a ligand and the protein or
20 salts thereof according to (1), which is obtainable
using the kit for screening according to (37) through
(39);
(41) A pharmaceutical composition comprising a
compound or salts thereof that alter the binding
25 property between a ligand and the G-protein coupled
receptor protein or salts thereof according to (1),
which is obtainable using the kit for screening
according to (37) through (39);
(42) A method for quantifying the protein or salts
30 thereof according to (1), or the partial peptide,
amides thereof, esters thereof or salts thereof
according to (3), which comprises bringing the
antibodies according to (10) in contact with the

protein or salts thereof according to (1) or partial



is The activities such as ligand binding activity or signal transducti W?O(ﬂ
activity may be determ ned according to a publicly known net hod, fark A |
exanple, by the nethod for determ ning |ligands or the screening 5 nethod
which will be |later described. The receptor protein of the present

i nvention which can be used may be a pigtein conprising (i) an amno acid
sequence represented by SEQID NGO 1, in which one, twd, or nore am no
acids (preferably 1 to 30 10 ami no acids, nore preferably 1 to 10 am no
acids, nost preferably several (1 or 2) amno acids) are deleted; (ii) an
am no acid SEPHS renr S i e, two) or nore
am no acids (pre%abﬁ%&{e%?o@}%%'nggfcﬁq S, hﬁet]ﬁegtfgr&(g‘qe%lb y 1 to 10 am no
aci ds, 15 noEtcqrding dist y(Xeveral (1 or 2) amino acids) are added; (iii) an
anmno aci d sequepgs) repreeRsY etb YRR 1 £ Wy the igrdde £ OPesaft®, or nore

am no acids (preferably 1 to 30 am.no acids, nore preferab 1 to 10 am no
aci ds) and TSR faé?%iﬁ%}“sge\):é’ral)('locﬁ %e FF Hrido %tﬁtd‘s%g/'are substi t ut ed

by ot her samanl ded dsjeravuf ,(iagtercHarwaifi @r ofalite tdow fanm no aci d
sequences. TJE%JP{&P%% Prt el of a'?n;uper SRAU e il B €U 0%, WL Cal, be used
may al so be @ proterh conpri'si n.goa(i% namno acld sequence represented by
SEQ I D NO  5zomme 25 it loh msest itngo, ther andridashiero el iy eferély 1 to 30
anmino aci ds,y ey & AR vl ildh HhANHY Btjded Pl e sever al

(1 or 2) amno acids) are deleted; (i1) an amno acid sequence represented
by SEQ | D NGhepealh agriilidie, ta V\H,) AT it RHeh Rt (P drEiAds 1 to 30
30 ami lnmé)aciaiﬁdémrtﬂad&r@fferaé)%erls tﬂélde]z%cﬁﬂﬁdlo s’iﬂitﬁﬁ,t}mﬁoﬂ{jef erably

severa 1 or 2 m ng acj. ds e added;, (iii), .an ino aci.d seguence

Cepr eaent od 1 GHAD 0 (5 2l A ad s, SHte AR S as
(preferably prdtei30 amswd teci tdsgr v e qureefdmabito 1(1)o &5 thl am no aci ds,
and nost pref SEVET I ra2) : ] i are
substi t ut ede]ba?/{%tbelf%/r arﬁeinag1 aggzﬁ]pdéi;deén(iantli%ve)ds ?D%o%%ﬁasﬁ%o%go%]%lﬂ%%ve am no
aci d sequenc¥s.safiHes B JrRE inDta he )pr edeirfth ianrfeRwWit i%° desi gnat ed
by the ast - retOdHH wiasbdvas ofardescri bing 5 peptides. That is, the left end
(amno termnal),js, the Ntermnal and the right end (carboxyl termnal) is
the Ctermnal [4€% v PEEAEE oroh Bith F DI Th et dRte LVt SBHE oy i 51 ng

an am no acithessmie o armpimes erd e(d )by rSHEQd Davriall fddyericd,eranitds i s

normal |y car 0 (+ ar.. car yJ,at - ; e

Ct er m nal ma&O e ?afrlf a%%;&ps( 5 £ OO;r a%leggt(eérh%(r-eeﬁgb%gg%dalﬁﬁ ettsJ]of t he
ester group EhowniThya RN aude lart igirky IWigrdu e dmnd i sl neR @ igwr Fon at ons
such as et hydmp e Nad 1t dH WPu 1 1AV ROW o -dududnt €10y i aycl oal kyl 15

roup having 3 to 8 carbon atons such as cycl opentyl
9 P (%ntibodies of (10) immobilized)gn J)caggger and labeled

antibodies of (10) and then measuring the activity of a

labeling agent on the immobilized carrier.

25 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows the base sequence of DNA encoding the
rat cerebellum-derived novel G protein coupled receptor
protein rOT77T175 of the present invention obtained in
Example 1, and the amino acid sequence deduced from the
30 DNA sequence (continued to FIG. 2).
FIG. 2 shows the base sequence of DNA encoding the
rat cerebellum-derived G protein coupled receptor
protein rOT7T175 of the present invention obtained in

Example 1, and the amino acid sequence deduced from the



: ApR 00
cycl ohexyl) etc.; an aryl group having 6 to 12 carbon atons sdh’3s phenyl ,

a- naphthyl, etc.; an aral kyl having 7 to 14 carbon atons such as a
phenyl - Cl1. 2 al kyl group, e.g., benzyl, phenethyl, etc.; an a-naphthyl-d .i
20 al kyl group, e.g., a-naphthylnethyl) etc.; and the like. In addition,

pi val oyl oxynet hyl or the |ike which isl#sed wi dely as an ester for ora

adm nistration may al so be used. Where t1he receptor protein of the present
25 invention contains a carboxyl group (or carboxylate) at a position other
than the Ctermnal, it my be am dated or esterified and such an am de or

ester is al i ncl uded wi,t hin.the.recept protein of th re t

i nventi on. %ﬁé §§FEFH§FOJSOH§§nBSdtE5°EaﬁéG309grSBBgégufﬁagodzggribed with
respect to Bhe above Cterminal. Further, the receptor protein of the
present inventi i ngl derivative rein _th m ; f

N-term nal net hic}}‘rc}r(#l'ng3 %2’31% ugz%af %t e %ﬁ' %n%reototefi ?13@5 e‘lrﬂgoglglt%gctt%éed with a
protecting gesugsetebedlumadezdyed G2propasRn2003pr2edgreggraring 1 to 6

carbon_ ag ong 34 nasor@rAlls gF0URe BeeE¥htIhaVBNtebe. bbthhasa Wherein the
N-termnal region is cleaved in vivo and the géutanyl rqup forned is

pyrogl ut am F¥e8@1edd @RGsEPRhaMErR 3°ddpSEALEaRAE §e€8%e&.fr9@HFhFSH,

- COCH, am noNgr ekauendieddzohe iguedp frondelre.geoup, guani di no group) etc.)
on the side chaigg, ofy A/ 19 A AR MOheslie Pl d Ry Praein is
protected with an dppropriate protectrng grodp (e. &l, an acyl group having
1 to 6 carbeerabeddusudieriyednGlOraltieanoygbugledp riegeptgr2 pret@ivar bon

atons, £69. roh@ipiyls %rfO‘élﬂe %‘i%%}éhtgri.ﬁk}@nﬁ%g»ﬁi %]Jre L reANbgAREd Pl NS such

;
as glycoproteins with sugar chains attache ereto. Specific exanpl es of
t he recept o2MINGt &Cd dof eANETSL §8RMD AReFLLEn WhitEAO¥4R Be used include a

rat15 derived reacepl & gHRILithe Pilsd i@ dnt® T N2 EnE HGUE

represented, by SEQ | D N%: 1 and_a hg nderi ved receRt r prot%in cont ai ni ng
the anino a ”§a§e§%§ﬁ8é F§6V§geﬁpgﬁ g? EEQthnNepug.e%hgeﬁgPtfgl peptide of
the recept oprotetiai hog7TUNE 2 phesemesienteiniventiber ebtafined saneti mes

referyefs! O sanpie BATLhAl RRPLIIRL HRY PSA1XARAY LEALABANAR) (30 | 0ng as

it constitutes peptide portions of the receptor protein of
t he present DNAv &@QueR cedcrrsdauglore. FECamfles of such partial peptide 25

i nclude the si F@Imfi@tﬁﬂosvs]cem@sh %s@ts%iqd@n@@ Io_fmymr %@rj@ngﬁﬁgﬂe
receptor protein nolecule of the present invention and retains the receptor
o o bt P BRaSa sl e eRE T B bratei B e et EReemRer b 50
cont ai ni ng e tainn®oadiTd 7Segiente pepsesentiedeny iSBQobbaN@ed] iins a pepti de

cont ai ”%6‘9_ E eGP MNisGly it)%e?‘%ﬂ\'i%egcti% e R4 [4AGRIcled 3y o et%ﬁ
(hydrophilic region or site) in a hydrophobi'c plotting analysis shown by
FIG 4. A fPNh&ewenss e(C@PttiP?@eﬁarftrloﬁ‘l F3§ -pépt icoa tdnuere Yoy dtl&-n
contai ning tjhe am no acid
FIG. 7 shows the base sequence of DNA encoding the
human brain-derived novel G protein coupled receptor
25 protein hOT7T175 of the present invention obtained in
Example 2, and the amino acid sequence deduced from the
DNA sequence (continued from FIG. 6).
FIG. 8 shows the hydrophobic plotting of the human
brain-derived G protein coupled receptor protein
30 hOT7T175 of the present invention prepared based on the
amino acid sequence shown in FIGS. 5 through 7.
FIG. 9 shows the measurement results of
intracellular Ca ion level-increasing activity tested
in Example 3 (1-2).
35



2 4 pPR ?003 21 sequence represented by SEQID NO 5 is a peptigg APR 9003
containing a region which is analyzed to be an extracellular ar
(hydrophilic region or site) in a hydrophobic plotting anal ysis shown by
FIG 8. A5 peptide, which partly contains a hydrophobic region or site,
may be used as well. Further) a peptides which independently contains each
domain, may al so be used al though the partial peptide, which contains a
plurality of domains at the sanme tinme, may al so be used. 10 The nunber of
amno acids in the partial peptide of the present invention is at |east 20

or nore, preferabl YBEQTOHoﬂEr@F ﬁ@ﬁ@nmﬁlﬁ@r@bW}Iéof’N@EN'ﬁPbﬁ) in ternms of
t he constructive am no acjd se ence of the receptor grot ei n of the present

i nvention descriTR® RE R LT RARTSH i RSP HIRP s acid
sequence r efperecdim ,arG Qfﬁd’ﬁél&ﬁlcﬂblﬁﬂ.wmwm@xaitdleﬁst about 50%

honol ogy, referabl at I ast .ahout 70% hormlo erabl at | east
about 80% ho}}ﬁﬁ ogya) T e rf%%prre era Iy atxg%ldef eg]ﬂb/o%é/orml ogy)

nost preber diile mtesieea:stlramniogs'% Hendihey yp.r cHeriai nvhntdhe Itaear rmhe
-substant i aldand ey SAIR atd My RS d Saheldn dap dfserdded above.

The "substantially the sane activity" can be assayed e 25 manner
descri bed abdiat Haprefenfad by SFOIMAGE i Hethsy @é‘é{ﬂo iafi¢ht i on, one) two)

or nore am N:@fdriife (g){&fﬂertgblmgmprlomﬂm;@wﬂ to 10 ami no aci ds nor e
preferably several (1 or l_(2)%1:amno Aaci ts iy eleted in the amno acid
sequence 30 descT] RV BRI AE o ?Ttﬁreesaefﬁ%o“b‘é‘?rbl%“(’br'%?%r abl y

appr oxi mat elbe larty f¥padecieadivis) frome apryefceylakﬂ y fappumed rately 1 to 10

am no aci ds,, and 1wst, fraf e(reatgjl y ﬁﬁvc—‘:lt%l p(% a2t) "MHJLO agigs); dﬁmy be added
r

to the am no aci sequence,; or, nore am no '35 acl
(preferably spigtoxishasd y bpwigelo mankey adtds,) . o1 q¥FRE2AG03 22 nore

preferably sqyeral @ing atdds (e1ar 2)g)11raa>eet1q§utpstdetmtsed>fby ot her ani no

acids in the am no aci.d sequence. In the artial dp e of the present
i nvention pancreas, bone marrow cells, esanglial cells

15 Langerhans' cells, epidermal cells, epithelial cells,
endothelial cells, fibroblasts, fibrocytes, muscular
cells, fat cells, immunocytes {(e.g., macrophage, T
cells, B cells, natural killer cells, mast cells,
neutrophils, basophils, eosinophils, monocytes, etc.),

20 megakaryocytes, synovial cells, chondrocytes,
osteocytes, osteoblasts, osteoclasts, mammary gland
cells, hepatocytes or interstitial cells, or precursor
cells, stem cells or cancer cells of these cells and
the like; cells of hemocyte type; or any tissues

25 containing such cells, for example, brain, various
parts of the brain (e.g., olfactory bulb, amygdala,
cerebral basal ganglia, hippocampus, thalamus,
hypothalamus, substhanlamic nucleus, cerebral cortex,
medulla oblongata, cerebellum, occipital pole, frontal

30 lobe, temporal lobe, putamen, caudate nucleus, corpus
callosum, substantia nigra), spinal cord, pituitary,
stomach, pancreas, kidney, liver, genital gland,
thyroid gland, gallbladder, bone marrow, adrenal gland,
skin, muscle, lung, digestive tract (e.g., large

35 intestine, small intestine), blood vessel, heart,



5 the CGtermnal is normally carboxyl group (-COOH) or carboxyl at;z (&
but the Gterminal may be an am de (-CONHZ) or an ester (-COOR), Mﬁ

. been described with the receptor protein of the present invention. As in
the receptor protein of the present 10 invention described above, the
partial peptide of the present inventiop-al so includes conjugated peptides
such as those in which the am no group o? the Nterm nal nethionine residue
is protected by a protecting group) those in which the N-term nal residue
15 is cleaved in vivo and the produced Gln is converted into pyr ogl ut amat e,
those in which St 0 f d he

nol ecul e are prﬁ{‘{gct eg é');érgppsrrhol'I’p[JP‘a:?haqt'slebqglragx{1 ltr%%nég; gf?%ggﬁl t ose to which
sugar chai ns peeimreral hémacyie, @ EAVRYR i cre@tlzolel'het%éfele%'t rvarwi ei n of

the present igjyvention, %?@mg' aaowptjaiﬁlé heneofe vy nh?saseedaﬂaﬂ e form of
salts with physiologically. accept abl € bases or acids, preferably in the

form of physi bR chft IBREcEBpt Al LTI 2RAItIOPLRIRE the?t edth® Exanpl es of

such saltg argrbn satis wﬁ&nd@mmmlcs@ma% (&¢ntthetitydsmehl oric aci d)
phosphoric acid, {3 drobrom ¢ ag sul furi.c, %gi]ggs glh%ts wi t h_organic acids
fu

(e. g., acetic acrd® FOrfcats dSé%‘?%’bf%nl%l rF2actl, malefic
aci d, succi m@ulaﬂmtiiakhartlce a&ﬁmﬁ a:s ttrha:t acspkesaxitiad duy CEE@OIQ)XEBJ ic

acid, benzoicyaeigd, rp@f,j@@@g#ﬁt z present m%gﬁmgc @glftj% add the

| i ke. The receptor protein Invention or salts ereof may be
manuf act ur ed 3PP¥ecPHIRROIRIN PIRIRTINVY oWt RRPYr’Gurification of

a receptarn 3mehei&sy, fhore hpware b0l hed neHERldpsucedds md1 SHHes 2 4
APR 2003 23 descri bed abovgq Al ternat | veI%/&the receptor protein of the

present inverfioh BPFe T eFh o2 el P s AR et AR EREYy ®RFturing a
transfornmant soaferably DNA encocign t hES Y eompd gypr ofei theofarieo present

i nventi on, ngglgm éé lpgnégtleé ﬁd?e ‘{#e)cf(ejbc}’r Féﬁ%‘é/rﬁ e { the receptor protein

of the prese Fventl on- or o) be manuf actured by the
met hods for synt h8seelfgcpevempbhes Qhithe widtelrnoibelwdecaibedtein

herei naf her, O&nby:iiDedfigd éﬁimdécléosé/éf{?é’r?cé heed SCAMH a EPLgkd or salts

t her eof are manuf actured from human, or mammal i an ti ssues or cells, human or
manmal i an ti s oro ceFe AP DY SHERN Thet ¥%t Rt B th an’heid or
the like, and theaeptefetres esahpledoﬁndh@uprétednbryamﬂ@rrbl nation of 15

chr ot ogr aphy, SEIL dliery SUEh @51 exere RIaPe, SALOIRS ogl A, fon

exchange chrona ogra 0 syn hest ze e recepior protein,
parti al peptldepmsqm%e@ab}tssm BhiNes bfis e prasem hawemi on, 20

conmmer ci 3lgl y @«Y@éi@:@éfaif?'me@%e RS ek { rs anLPér?éé" éé’“ﬁﬁ”@ts' s can be
used. Exanples of such resins include chloroneth re5| n hydr oxynmet hyl

resin, benzhyBfSTaReHEST &Y nJEAN hoHRt thIa’P%sl?anv Y al cohol
resin, 4-net hymé)emdwdagltawim &5 tlest o f PAM rasing ac1d sequence

4- hydr oxymet h h hyI resin, polyacrylam de resin,
4-(2', 4" di net rrFe%1eny hy}éro § Pénhﬂ? phenoxy resin and

4(2', 4" -di net hoxyphenplesFnot- anbﬁbenhya)lph‘eh@xyamesantiwttng t hese resins,

am no aci@s i ph g PiMRMAL MO activity, signal transduction
activity and the like. The term "substantially the
same" is used to mean that the natures of their
activities are equal to one another. It is thus
preferred that though the activity such as ligand

30 binding activity or signal transduction activity be

equal (e.g., approximately 0.01 to 100 times,
preferably about 0.5 to 20 times, more preferably about
0.5 to twice), quantitative factors such as degrees of
these activities and molecular weight of the proteins

35 may differ from each other.



30 and functional groups on the side chains are appropriately pr tegpgdﬂhre
condensed on the resin in the order of the sequence of the object %

protein according to various condensati on nethods publicly known in the
art. At the end of the reaction) the 35 protein is excised fromthe resin
and at the sane tine, 2 4 p, PR 2003 24 the protecting groups are renoved.
Then) intranol ecul ar disulfide bond-formng reaction is perforned in a
highly diluted solution to obtain the objective protein or am des thereof.
5 For condensation of the protected am no acids described above, a variety

of activation rqugn%étgg Qt?h@hSXQtE§§% dngx gsggtlgdgrcggbodrrnldes

are particularly preferab es of h carbodii m des
i ncl ude DCC, SRERﬁIdFFQDEﬂbﬁyi@ar%@dthtﬂemaIOban@eterm1n9d

N-ethyl - N - (3=dbrat Ryl egl Qoetepyt:iyamedhlHbéﬁodFOEoeCEkaabt@n By these
reagents, the protected anmino acids.in conbination Wth a racem zation

i nhi bitor (ethe mpERPd ferpiftarniniasql4FRrREE| 9Tt BPENBCFBERANTIor the
prctectedsanmaehaaldﬁlahewptEVbeushyeaCﬁéyafeﬂeﬂn 15 the formof symmetric

aci d anhydri des) SCB esters or t @s %g wed_ b taddrng t he thus
activated protect8§ AFCRETR&; §&O! SlPhg br§8F9 nfgvgérfﬁﬁle for use in
the activatiwhioh ths peotuecfetagnbaoaaprdsedn tbmprbatraséiloanwith the 20
resin my beaachschedal tgusALYCRE-LBEheBaCHYNSKY LB 6, UpabLg for protein

condensation reactions anpl es of such solvents are acid am des such as
N,Ndrnethylfdhhﬁhleéﬁ NFNPdrﬁﬁtﬁ?Face@aﬁPdécaﬂﬂ Kﬁﬁ?ﬁ?Fé?iYolr&@néP

hal ogenated Bydhecatbaps myeb ggeaérastpyteae hydamehbost dgsangoshl or of orm
al cohol s such_a trhﬁluoroethg ZH %LOXIdeS sucg S drng Péls f oxi de;
et hers such B§33§FF rHeS€YFOR aﬁd t PRRYr 8F bPEh; 2hPt PREBE®Cich as
acetonitril e(ahndl pnopmdnbt aché; seanensesnehraseneehybyaseoate Hod et hyl 30

acetate: and.appronl ghe Mbures AbrLheagnsohuents pIbectegslions,

tenperature is appropriafely thosen fromthe range
to protein b8AdrRgnPeaciisnsmard PsefstabPly éeF@ct@daWthhecréﬁge of

apprOXIﬁﬁ§e|Mos%OQrEQeéggdyTB€v§95lV%iegraE)an@ﬁbda§§d9?rh¥ét'VeS are used
generally in APB 1003 25 tines

Lo deasal i onandediaiital oz RetfnaanifnsafiaAnfeatePERESESH PROSE

condensat i onIbsNonsaf f iai ehtcht beecondensati mareaambrocaoplet ed by
repeating thq,coudensall on Leggt LR Y LAPHL, "§BPYAL 8kerably 1 to
10 amino acids, and most preferably several (1 or 2)
20 amino acids) are substituted by other amino acids; and
{({iv) a combination of the above amino acid sequences.
The receptor protein of the present invention
which can be used may also be a protein comprising (i)
an amino acid sequence represented by SEQ ID NO: 5, in
25 which one, two, or more amino acids (preferably 1 to 30
amino acids, more preferably 1 to 10 amino acids, most
preferably several (1 or 2) amino acids) are deleted;
(ii) an amino acid sequence represented by SEQ ID NO: 5,
to which one, two, or more amino acids (preferably 1 to
30 30 amino acids, more preferably 1 to 10 amino acids,
most preferably several (1 or 2) amino acids) are
added; (iii) an amino acid sequence represented by SEQ
ID NO: 5, in which one, two, or more amino acids
({preferably 1 to 30 amino acids, more preferably 1 to

35 10 amino acids, and most preferably several (1 or 2)



5 the protecting groups. Wen the condensation is yet insuffi0|e£%
after repeating the reaction, unreacted am no acids are acetyl at mnth
acetic anhydride or acetylimdazole to cancel any possible adverse affect
on the subsequent reaction. 10 Exanples of the protecting groups used to
protect the starting am no groups inclade Z, Boc, tpentyloxycarbonyl,

i sobor nyl oxycar bonyl, 4net hoxybenzyl oxycarbonyl, Cl-Z, Hr-Z,
adamant yl oxycar bonyl, trifluoroacetyl, phthaloyl, 15 fornyl,

2- ni trophenyl sul phenyl, di phenyl phosphi not hi oyl, and Fnoc. A carboxyl group
can be prot egheglo baal&sg arél ng@ﬁé@iédiwtémefiamim do1d3 ofahd near,
branched or ¥C|IC al esters of the alk npleh% ch as nethyl, 20
ethyl, propyffVhutyfom l%%?b?“ 2 cTQﬁmﬁﬁ?N %V$ SQRILERFRDL yi |

cycl ooctyl and _27hdaraotytdr praté&yh estehefpca$emu ievegtiohehgyl ester,

4-ni trobenzy t Yy £ chl of obe, ester and
benzhydryl e‘g %r%rﬂt% nkzgg P‘%s%%?ﬁ%%a?é 0%1 d%%eﬁéy&%%%%?’b% yl
hydra2|détloneptlﬁﬂioXV@atb@myltMWd&%Qtckn¢cﬁﬁmﬁnpt¢¢xwianUrh§idh@ion. The

hydroxyl groype &fm8841 Ngn&athder Pt eeh @d( L ¥l O mEXAIP! £ £KS
esterification or etherification.” Exanples of groups appropriately used 30

for the esteffFPEBITRh- | HRI B ZCFREST PRAFDYF F othe REPSERE acet yl group,
an gr oyl hgromgvémehomc&e%ipyin@raupamﬁgtﬁl a’a%m owq\g@mweﬂeﬁf@m@aé@olm c f

aci d such as_be ycar bpony up_and et hoxycar bo u anples o

a group apprdp Eé%{ fﬁ( ﬁ%Ede o%hg cg 'Pe R‘?O‘b%’r%{]%’f h‘g‘?’ﬁf&@éfxon i ncl ude
benzyl gﬂbupgrQ@mrah9@®bby¢an9¢rkpxwmaemd(tC@QUyIhgnowme Bcanpl es of groups
for prot ectlagnab@amﬁ@phs@ mdsrmé gr&?&@azgx otryraqxs'ergetéﬁc(' Azl |

Cl2-Bzl) 25 nltrobenZX Br-Z and t-but | es of groups used to
protect the im d&¥sPelasi efythe ﬂFE?Fd?ﬁ%“PnEFGUE hpsR include an

4- met hoxy- 2, 31641 | gediny | henzenes utd ogyda rBIND, a BeRg yd 0ty neé hwéehypum Boc)
Trt and Fnoc.

10 Exanpl es _of the actlvate car 0oX groups_ | tarting
ami no acids THeYhite™t Eo%%ffesp%%ﬂ? ac? gdr¥ﬂ%3’ %z?%%£°a2£¥ vat ed
esters (st egsoumtha*ain@hbl o (&. cgrborpemmml suophenotyclopentyl,

2,4, 5trichI0fpgngQ*y12 éﬁglnI$£O£P;fdéro€% droxyp%éh@+cpﬁoéarﬂ§n

p- ni tropheno dr oxysucci'm % imde, HOBt). As the
acti vat ed an?ﬁ%‘“%c?‘d%hlﬁsvm]i‘%W%he“a‘h?%t@Y updtare aRtvatEWin the

sltar_tl ng n?tﬁfvahgf¥heoﬁp4 r@&ﬂ@@ﬂlﬁgor@b%@ﬂ@rasﬁ ar@wwyﬁr@hgn@iwgd_ 20 To
elimnate (split_o t ctin ro t here_are use alytic
r-eduction uﬁﬁ%? hy%r%geﬁbg%ﬁ f1 gﬂgEmgfpr%%%htea%fa n%%?%?giféSﬁch as
Pd- bl ack Oor Eﬂkzhr@nmupaneagld arma@MEmylmthyhnhqdmousa@@dtmgehlkéuoride)
nethanesulfoghcaaglgi ﬁibé#gfﬁese aeggfu$;ogﬁg 2 d Qﬁléﬁl fLuoroacetic

acid, or a mxture So utlon 0 a treatnent wmih a base such as
d||sopropyle?ﬁ?@a“i%%lyt?$e%%y?%h?he§°ﬁl%@?ldﬁﬁm@%ﬁsiﬁﬁé¥%§|m%¥ and
reduction w ihssogéungzéd, | i quid anmonia. The elimnation reaction of the 30

protecting group H% the acid treatnent described above |s carried out
generally at a t8 EFaFBFerSFeBEBFoRFﬂﬁFéPyOfZBE?tBrﬂﬁﬁp In the acid
treat merts, iinveneidnctentaiws asldcaricatyDngseay ehoercsticdx pha aa) sat e)

phenol . thi ogni, 5ol gy off* SERSP! endi CLESOt dterminal, it may be

amidated or esterified and such an amide or ester is
also included within the receptor protein of the
present invention. The ester group may be the same

30 group as that described with respect to the above C-
terminal.

Further, the receptor protein of the present

invention includes derivatives wherein the amino group
of N-terminal methionine residue of the above protein

35 is protected with a protecting group (e.g., an acyl



35 di net hyl sul fide, 1,4-butanedithiol or 1,2-ethanedithiol. 2 4 43
27 Furthernore, 2,4-dinitrophenyl group known as the protecting éﬁgﬁﬁ or
the im dazole of histidine is renoved by a treatnment w th thiophenol.

Fornyl group used as the protecting group of the indole of 5 tryptophan is
elimnated by the aforesaid acid treatggnt in the presence of

1, 2-ethanedithiol or 1,4butanedithiol, as well as by a treatnent with an

al kali such as a dilute sodi um hydroxi de solution and dilute amonia. 10
Protection of functional groups that should not be involved in the reaction

of the startypAgMeALFidd S) €6 0f ecdivkh H RS, s &kh M Hatd iy DfgEdgp prot ecting
groups and activation of functional groups involved in the reaction may be

appropri at el ey BT EME r ot Hubd | RSV RGIRIT gr s B iRt i ¢l y known
means. | n anpédesn ned herked wed ohi ar iwd cartdn tied efll Wt il Nrodper £ exmedl e, the

- boxyl f th b t i nal ' idis fi tected b
G dat i on; Uhe PERTTHACYBIB e TR ired (Hier 58 chBt ERMERE 20 am no
group si e toéeagdesi®id |gMgt COOMmeraminergraupr oiridazol egrdupnl y t he

tecti f Nt i - am L f
protecting of 0§k & %E&?p, ﬁ]ﬂmmrh@oﬁg&k?hgé%ﬂ has DpENs £hd ”él?é%ﬁée’ rom

the peptide and a protein Tn \ %@ e protecting group o
C-term nal caf baxy2miReudchdsibeehe Mo eevd R bdthe cPHRRRFAciBired. The two

proteins ar ep£HPECHSE w1 £h darl abpiF SpPa tdep SOt ¥l Bg dgssup bed, gbpve. The
details of the condensation reactjon qée tqﬁ sane as descri bed above. After
oMEP¥At 7

the protect ed pFoYEi FE R FREF By t HR HF SSPERi 7 e all the 30
prot ect ity gabkpsont egebupi &t twg by tdes ned hoon desems bee. gboveotmoyyi ve t he
desired crud rot ej [ de of ei n i i fj i ou own

pur 11 cat | ondFeups. 2Eo PR FrEapT cePErt {1 | Sobtliga LEF, BYokBIAUBLERTTD o oy
the desired §?o¥kyqoprobeing\prRi bipOSuPBr THhpivpat kt2peedstreretred protein,

for exanple, thesb@&ﬁkiﬁaéﬁmfﬁﬁiegrQEptHE tBeepBbBOYYot LA Bl tARI NO acid is
condensed with a desjred al cohol par e t%g_anlno acid ester, which is
i

1o pre
fol | oned by PFoeedbr&P%e_HPT a‘!’h’t‘"ohtﬁ?l%“ pPepif et b bidend Bafdated protein
above tasgi veetheedleseceftesterotetnl Ppowteiminghehpasmimd pepdi de of the

receptor prolgli.of . thg,PLESERLs| Byentd of, oy, De IRaUL agtilgd by publicly
known net hods éor pep F Oe syn?%e5|§) o¢ ggcﬁﬁeaV|ng t%e
derived receptor protein containing the amino acid
sequence represented by SEQ ID NO: 5.
The partial peptide of the receptor protein of the

20 present invention (hereinafter sometimes referred to as
the partial peptide) may be any partial peptide, so
long as 1t constitutes a part of the peptide portions
of the receptor protein of the present invention
described above. Examples of such partial peptide

25 include the site, which is exposed outside cell
membranes among the receptor protein molecule of the
present invention and retains the receptor binding
activity.

An example of the partial peptide of the protein

30 containing the amino acid sequence represented by SEQ
ID NO: 1 is a peptide containing a region which is
analyzed to be an extracellular area (hydrophilic
region or site) in a hydrophobic plotting analysis
shown by FIG. 4. A further example of the partial

35 peptide of the protein containing the amino acid



10 receptor protein of the present invention with an approprlate qumnﬂﬁse
For the methods for peptide synthesis, for exanple, either SO|Id phase
synthesis or liquid phase synthesis nay be used. That is) the parti al
pepti de or am no acids that can construct the 15 receptor protein of the
present invention are condensed with the remaining part of the receptor
protein of the present invention. Were the product contains protecting
groups, these protecting groups are renoved to give the desired peptide.
Publicly known nethods 20 for condensation and elimnation of the

rotectin roups are descri Ln 5 w, 1) danszky & M A
Ehdettl g Fﬁagn§§n5ﬁ8§F§en?ﬁgekgc%éﬂcéDPEBI|%hé?s Hg%t?gfk (1966) 25 2)
Schr oeder &cbuebkalniha PeptibdewhAchdéri anPlggell Kewb¥ork (1965) 3) Nobuo
| zum ya, et P (Bas nd,experi nents of
pepti de synt égﬁg ?thg? g%gg éﬂgﬁgbégé%gﬁok5§¥§9 §§3893f§kgru§kl Yajima &
Shunpei Sakéwdﬁapé°b$é|2é9§k9n9|RRéhYRéﬂaSPBWBchgnféﬁl Bxpekiment) 1,
$anpakusﬂ|t%%pEQdFaQGKEcﬁcbﬁﬁﬁiyLﬁgﬁEagthQlH?Fr?ﬂh03@5l&&813? 5% Har uaki

ajim e oku inn al ha uel to op 0
Phar maceut i 83§ elﬁfe 2Pepfi ge Vﬁ?ﬁg§|sa Bﬁslﬁgﬁedggﬁcﬂlrokama
Shoten 2 4nﬁﬁéeﬂa@3t29 Abhealnenphehldnmeﬁnthmayeadspohe wusedpr oduct may
be purlfled nghgﬁv@hgd agog@ggghlon Ffﬁoggﬁggag al, purification

met hods such~as° s ent rac dir stiTFat con, “corummn chr omat ogr aphy,
liquid chro@ﬂvégﬂaﬁuyOéndomeéﬂysﬁﬁlthaﬁaaﬁ ﬁemghv@awhélﬁarb@amsﬁépt|de of

the pregent invemd %mb\évieraft R 1R talcqldspel&t it Rainad dup i above
methods 1s in a free form the peptide can_be converted into an 10

appr opr i at e °$althehPrgsEasl FEVGEASHN Lfetfod S2ffieR %t RE PPECein i s obtai ned

in a salt f@&@Ee&hb@@nsbeo@omwestedorﬁt@rafb&eel&onmmbpram?ubl|ahy known
met hod. The nucl eotide _encoding the.receptar protein o e present

i nvention nﬁf a%y%§o|fﬁ&éféBFFégeSSmi§°|0%18a3%|“e885t8|ns%the base
sequence (DiacertRMAprptefier alfl $hBENAY esrotdinyeniié onedepraribgdot ei n of the
present, i nveptin descri bed above. Such a pol ynucl eotide nmay be DNA and RNA
including mRkNA that codes for the receptor protein of the present

i nvention. 20 THRSHAYWRIATEGEHY AP FeME @ od Gifii%e SQaUERF&d or

si ngl e- stra&@&@rdmhanahhamﬁnalheuale@hudachhdouhbeakra@de@ ablouray be
doubl e-stra ucliotlde is

si ngl e- stra%§§ h°ﬂPlﬁ§y b8r§f§gN§éysFFaﬁ8a€| Qbougogg SMPaRdY or an 25
anti sense shmaadp@eferabnqnamodeagtsaband)BO%BhbgoﬂbgypohpnMChembide

encodi ng, th refe?d FQQhBEOH% 53 0L nH0¢ B%%Sﬁghohgé9”thggk gggéeQEbﬁgf

receptor tein o esent invention uanti fired by,
exanpl e, thétné@ﬁéG B@QPﬁsﬁéG hemedpgvat e vol ume of

Herein, the term “substantially the same activity”
has the same definition described above. The
“substantially the same activity” can be assayed in the

25 manner described above.

In the partial peptide of the present invention,
one, two, or more amino acids (preferably approximately
1 to 10 amino acids, more preferably several (1 or 2)
amino acids) may be deleted in the amino acid sequence

30 described above; one, two, or more amino acids
(preferably approximately 1 to 20 amino acids, more
preferably approximately 1 to 10 amino acids, and most
preferably several (1 or 2) amino acids) may be added
to the amino acid sequence; or, one, two, or more amino

35 acids (preferably approximately 1 to 10 amino acids,



30 Ji kken I gaku (Experinmental Medical Science), 15(7), "New PCR and_j
application" (1997) or by nodification of the nmethod. The DNA eﬂdoéﬂhgﬁahe
receptor protein of the present invention nay be any of genom c DNA,
genomc 35 DNA library, cDNA derived fromthe cells and tissues 2 4 APR
2003 30 descri bed above, cDNA library g;rived fromthe cells and tissues
descri bed above and synthetic DNA. The vector to be used for the library
may be any of bacteriophage, plasnmd, cosm d and phagem d. The DNA 5 may be
directly anplified by reverse transcriptase polynmerase chain reaction

(herei nafter_abbreviated.as RT-RCR) _using_the tqgtal or rsr,ngAfraction
prepared f rd'}ﬂrt%@rc?efl%lrg%&ﬁd SEVEL§ds aBAEC Fﬁégsagt&vg.ng@écf‘ﬁ cally) the DNA
encodi ng t hesyrerttiitaltggeplyi ceehed @minioe acddsptior tiveomsiimoofactiife present

i nvention e(ﬁ_‘ o DNA so long as it has, for exanple, DNA having the

ami no aci d sequence represented by SEQID NO 2 or SEQID NO: 6 or it has a
base sequence hyltitthe sfrt s tHRP Yale afediien i 95 tte SEMBEIRRSEQ ID NO. 2

%, 15 N el i sl iand semiecs ot
vi ng subs i s ivifies (i.e,, Li i nding.activity,
si gnalg transﬁf&qxé’r}yaaﬁﬂi(\/‘iqcﬁp énBthEEFi Eé}e E‘l’f‘ﬁgs agt bEnan, égégfor pr)c/)t ein

of the preseMcaNHieénbroan 268tExanpLeoRdf{ abehbblAbthat deschiybeddi zable to

t he base se C e Q| i r Q.l .+ i ncl ude DNA
havi ng at | g'};is a }{)em&r 0 ogdné%p(éé%sgproeqfggaebl%)f%gteﬁﬁealsﬁg%@(%&% '80% honol ogy,
nmore preferably &3 irathe atrrrp OO gy fdw predettably at | east 25

about  9%%6 oI} 3 o AdNE ;HEN ARV TIRIYAGR iEAPRYUURA dBy 3L | D NO: 2
or SEQ ID NO 6. The hybridi zation can be carried out g%mpt%il icly known

met hods or RFES&RIdiFIVERGIGR Eecedficliugesecardigated: &% the nethod
descri bed i nsudH el tiosd il Rhic30 thed dndno browanffoatheetn-al ., Cold Spring
Har bor Lab. Press (198%%.. A _comner.ci al Ii% a\é%itl %t}:I &) Ibi brary may al so be
used accordi%egmfl&iﬁlhé"el AFUAST IS TG nE & Caded Smanuffact urer' s prot ocol .
The hybri di zatdtet oy wercar,r itde seuti npwifiebhalihe dhderntiingll stesingent 35
condi ti9gs. ;¢ %A 20033 They Hirdh pHddudeanie160Nd R sl herein
are, for exanple, those In a sodiumconcentration at about 19 nMto about
40 nM pref SrHIR PYARIKU YBPARRA t ERaFGuE 2 0 hiaha S PS Sidmsa s @te e about

50' C to abowidd dhains of amino acids in the molecule are
protected by appropriate protecting groups and those to
which sugar chains are bound, that is, glycopeptides.

20 The receptor protein of the present invention or
partial peptide thereof may be used in the form of
salts with physiologically acceptable bases or acids,
preferably in the form of physiologically acceptable
acid addition salts thereof. Examples of such salts are

25 salts with inorganic acids (e.g., hydrochloric acid,
phosphoric acid, hydrobromic acid, sulfuric acid),
salts with organic acids (e.g., acetic acid, formic
acid, propionic acid, fumaric acid, maleic acid,
succinic acid, tartaric acid, citric acid, malic acid,

30 oxalic acid, benzoic acid, methanesulfonic acid,
benzenesulfonic acid) and the like.

The receptor protein of the present invention or
salts thereof may be manufactured in accordance with a
publicly known method for purification of a receptor

35 protein from human or other mammalian cells or tissues



5 preferably about 60'C to about 65" C. In particular) hybridization
conditions in a sodiumconcentration at about 19 mM and a tenperzatuyypg 2603
about 65' C are nost preferred. More specifically, for the DNA encoding the
10 protein having the am no acid sequence represented by SEQ I D NO: 1,
there may be enployed DNA having the bgge sequence represented by SEQ ID
NO: 2 and, DNA having the base sequence represented by SEQ ID NO 6 may be
used for the DNA encoding the protein having the am no 15 acid sequence
represented by SEQ ID NO 5. The pol ynucl eotide conprising a part of the
base sequenc ONA e L ng p t _pnvention
or a part ofg?%f:r base %%%ﬂ%ncpéfggeﬂr&e%%% t-ar El?é QLH: %ps%lpﬂgﬁ%ﬁd%% to

i ncl ude not BlecprgsENA brvorthentde PaFEs ath?)’e?Rf deanfalse Beesent

i nvention deﬁ&ﬁﬁ@@é’t@@é@%p%uﬁwﬁm FEE0E b Ead © ddee PIeSeptpAvent i on,
anti sense pol ynucl eoti des (nucl eic acids % t hat. can inhibit %%Eﬁlcatlon or

expressi on oFNEPRIRECERR OFEPPRERT PERFRID P hi thi P TF TR 1T t?®n can be
qe3|gned5anda5yﬁ1hBSbaeﬂabeﬁe@eQ@ri$EﬂCIEmwxhéwmd&éetméneﬂb@ps@rsequence

informati on of the n e, receptor prote uch nucleotldes
(huol ore oo BEstagn RELFNE SEoPat F it VRREEEE B OhFL P SHEEeBP YT P0LL %%
RNA synt hesialee baeninwfecoured RRNAhermethodegivat sywunesbiinge
expression a% %QghﬁQCGQﬂPEhP&PiP'QlQ@ﬂﬁeVAébé fbé@&ﬁé?&fﬁ&fc&%thofmms

associ at ed e receptor groteln Pol ynucl eoti des conpl enentary to the
speci fi ed sebvieRe@sfbed RRALRRS®ci ated with the receptor 35 protein and

pol ynuclept i des wae&eceﬁesweb{atsal byotezn4oAPBa2993t33reMbr'aeliaze to RNA
associated with éhe rec&p% protein are useiul for %ulatln

control | i ng PABYEXPFRERT oh™ OF ?Y@@?e%%mﬁ?ﬂmﬁ ARt §% |%rv?%% @nd in
vitro. Theseh@ﬁhynuﬁl@smmdBSamreleéwesusef@élimrat@eh&méqemimemt and

di agnosi s of ge§e€ g?ac@@& te£g1 &ogéeép thés ng d rgg r to honol ogous
€0

or conplenen ary peci 11 ¢ sequence of RAuUcl des base sequences or
nucl ei ¢ aC|dQthetudlﬂgl%hbageﬁean¢69%@¢ﬂk%® MMcaeQmmMEEatb@EeOEequences or

nucl ei ¢ jaci déh%@mé‘@&’gP@?ﬁ&déféc)(ﬂ?{@&@é NSdch L€ f@&&s&%ﬁgepondl ng" usual l'y

refers to amno acid eptide (proteln) Is instructed to be

deri ved fronFPﬁ%mééaﬁéﬁE%Yof1%&0?%6??%%% ??ERW%%%Q%%PE%) #rdj the

conpl enments. 17ke.5 end halrpln | oop, 5 end 6-base-pair repeats 5' end 15
untransl at ed reg ggb g ? gﬁ translgtion iEItlatlon co protein

codi ng region, FV E tE8n Ihi FFSEPHRT cBHBRTIZ BRAFFARA Iated region, 3'
end pal i ndropeptéegeony ane 8alesmdohadmpies | obptiné phesemtephvenpionei n gene
may be sgf ecasﬂmaecpafigraeglifgbi@rgeélﬁegw@eawqw@da@afrrggaeglﬁmy be a

target within the rece rotein genes, fhe relationship between the
t ar get ed nucFéPEhaéiﬂscéﬁdb?h%S%%}y PRBEF b Tofhl efeiR s {inebude | east a

portion of tBribacgethySspeesincahydroiemechal | pasinm p
benzhydrylamine resin, aminomethyl resin, 4-
benzyloxybenzyl alcohol resin, 4-methylbenzhydrylamine

25 resin, PAM resin, 4-hydroxymethylmehtylphenyl
acetamidomethyl resin, polyacrylamide resin, 4-(2',4°’-
dimethoxyphenyl-hydroxymethyl)phenoxy resin and 4-
(2',4'-dimethoxyphenyl-Fmoc-aminoethyl) phenoxy resin.
Using these resins, amino acids in which a-amino groups

30 and functional groups on the side chains are
appropriately protected are condensed on the resin in
the order of the sequence of the objective protein
according to various condensation methods publicly
known in the art. At the end of the reaction, the

35 protein is excised from the resin and at the same time,



25 between the target and the pol ynucl eoti des hybridi zable to the tar%$§2m3
is denoted to be "antisense". The anti sense pol ynucl eoti des nmay be 1

pol ydeoxynucl eot i des containing 2-deoxy-D-ri bose, pol ydeoxynucl eoti des
containing D-ribose, any other type of pol ynucleotides 30 which are

N-gl ycosi des of a purine or pyrimdineypase, or other polyners containing
non- nucl eoti de backbones (e. g., protein nucleic acids and synthetic
sequencespeci fic nucleic acid polyners comrercially avail able) or other

pol ymers contai ni ng nonstandard |inkages 35 (provided that the polymers

contai n nuclggt 'ﬁj.fo%é’é!éﬂa g%oqlnglgl%OQ%n%?g,e%Jcthegonfl guration that allows

base pairing or "base stackin as 1s found in DNA and RNA). The antisense

pol ynucl eot |WWW%&@%@%&PW°@IW Ry IBNA,

si ngl e- st rarﬁiﬁﬁtd%%daruﬁ DWAgHNA iVt o 1atd drirddhesb ddid wies unnodi fi ed
pol ynucl eot i or unnodi f.ied oli oj1 ucl eoti des), those with publicly known
types of modi 3iec tt’tvo‘?ts‘)r?tcﬁ'”bffnpﬂ“g' $r | abel s known in the art,

t hose wi 6h caps, chetétyrh@émhm:ymmltam udmt;edttmi;eam\irtdn sauddd i tuti on of one

or nore 10 o curarlglg:r%{ﬁ) ttnmth_,ee; e@ﬂ-.aé , those
with |ntrarm a |cat|ons nuc eot| such as ose wth

unchar ged | mﬁ@lg@sn (%’n’g’leskﬁetw Rﬁtd@tﬁﬂ)nat@s)cmmlrd@staeﬁ%)
phosphor ani d@é@a)cﬂaaﬂwxeesfeﬁmﬁ éttyichmase Ml dnipicargredddhkages or 15

sul fur-containing |ink ages 0S hor of hi oat es) phosphor.odit hi oat es,
etc.), thosé gt % ]r’r“g?rcm'f% lpsr‘?ﬂréi‘gt'slc(ai e,

nucl eases, med &asﬁ:hmmﬂlw&ldMYEamﬁﬁpﬂmflﬂfcaﬂdcgﬁalmlpﬁptI des)

pol yL-1ysin etc% rgj sagch I‘hl desﬁ( egw mnosace arltdeds) 20 etc.),
those with intertaators ey 3‘ &S AT TS 0 &0 TS HAR

cont ai ni ng cheldd dirs C(cenbzgta;tlrmt atisth raadiasati 26 et alrmllhdrqm oxi dati ve

netal s) etc. @ agpd tx-ft?bﬁ? q%lﬂ)nla{)& %d@é@tdl%cqﬁ%nts% gﬂpsheeﬂ h(ﬂ‘pdi fied

| i nkages (e. (x anoneric nucleic acids, 25 etc Herelnt e terns
"nucl eosi de"the' R R TR 2THRP "aflid Biak QAP QU s AF Hiy e Erin o noi eti es

Lhat comsal NEHEDT£ X \ﬁ]ﬁ hﬁzmuﬁg: armtdoéemnpddiur&sbamdt Fﬂte&*eﬁ(ibzﬂt helr |
eterocyclic S iC Ve no e Such nodi fi.cat s include
net hyl at ed dté)?a% éShRF 30 e(ﬂeﬁD 5, if{,‘ﬁgatt&f ptH'Hsn&c ttﬁffl ni di nes and
ot her heter m:gmieq:terd ragund\/bach:fdeotmuﬂteec:&tsjes or nucl eotides al so include
nodi fications ong r o

hydr oxyl groups n%{/@%%??génlawéﬁi)e frée%%%éé%ﬁh V@(ﬁ o%%n&?a |p£€t| C

gr oups, 2 PEQPIE Db RN Qragids mr @erﬁfq%ﬁ@qm&w rdspondi ng
functional OIS MFbaSsEld e ABMao1RIndNaddkarelhealt itd nse

gg:jlyllglug:jr ghﬁe:.‘ésn%l S orac}_;rd teOJTn tchoen Jnessaetnitor{ nrve(:"anctt:l1Oor}15I S EB{I\alle\nplDle\éA or a
of such solvents are acid amides such as N,N-
dimethylformamide, N,N-dimethylacetamide and N-
methylpyrrolidone; halogenated hydrocarbons such as

25 methylene hydrochloride and chloroform; alcohols such
as trifluoroethanol; sulfoxides such as
dimethylsufoxide; ethers such as pyridine, dioxane and
tetrahydrofuran; nitriles such as acetonitrile and
propionitrile; esters such as methyl acetate and ethyl

30 acetate; and appropriate mixtures of these solvents.
The reaction temperature is appropriately chosen from
the range known to be applicable to protein bonding
reactions and is usually selected in the range of
approximately -20°C to 50°C. The activated amino acid

35 derivatives are used generally in an excess of 1.5 to 4



5 acid (RNA) DNA). Specific exanples of the nodified nucleic acid are, ﬁthm
not limted to, sulfurizrd and thi ophosphate derivatives of nucl ei ¢ 2dchk
and those resistant to degradation of polynuclroside or oligonucl eoside
am des. The antisense nucleic acids of 10 the present invention can be
modi fi ed preferably based on the foll &8 ng design, that is, by increasing
the intracellular stability of the antisense nucleic acid, increasing the
cellular perneability of the antisense nucleic acid, increasing the
affinity of the nucleic 15 acid to the target sense strand to a higher

| evel , or nithmeszi Nfhe heondemsationiis sewamivied hesbmg i ledise nucl ei ¢ aci d.
Many such i 1.0 no N e Lscl@sed in J. Kawakam
et al.) Phg?ghg¥gg%b ?EBSE?°§0 Yieh 5??p8?%§??§§ SS? %%I. 8, pp.395, 1992;
S. T. Crookénsuffficiegt, ARei SeRgenraséanrchRaBnbBeABPMPEEERENSY CRC Press,

1993; etc. Thpeakihgenne BUakehGadtbd ObatBeoRr @#S€RbukNYeRbiv@l B&Y contain
altered or dified sugars, bases 25 or Ilnkq$€$§%%¥e ant | sense nucl eic

aci d may° al $§HBTRESTEABE PROYPEpecBE? ZERE 1T tin | 15 0¥Bhes,

m crospher esnenffayikatappknedftergeapeténgpyher reay thenprovi ded in
conmbi nation wth atta ietie S ed.oni et i ncl ude
polycationsugﬁgﬁcg§d3gﬁggP§?§§?ﬁegfﬁagggg?aéggghg%gg %é&??glizers of the
phosphat e backidmédeoprhpdesphobidamoilet toscanchlagnyi prdsipde g.,

phosphol i pi dgvechel 82Eete! 8n %PQ- ubB@huenkaregcthgni nteraction with cel

menbr anes or increase uptake of the nucleic acid. Preferred exanples of the

35 1ipiHS to be EXEmRdifed ofr ShenBreSestdng Groy@si nEEd &9 PrPLGIPR ~0a~ 35
t hereof (e. t@e, stheltenyeaylinehbebaber AAteudehal i goagi d- etc.). These

noi eti es naé bg ﬁttacheg at .the 3. or ?' ends ofxéhe nucl ei ¢ acid and may
be al so att REREY PKYSAGROEYbasaSCRAGRY Io¥Y CRAPPEXSI edil ar nucl eosi de 5

| i nkage. O methomybeneyloaycbeboappi nglgZoups-gpecifically placed at the 3
or 5 ends qf i Ld.to._pt at | cl ease such as
exonuclease%dﬁhggégggkgég§gghgéépE?ﬁ%xgg%ﬁgggﬁggVugg?hgﬁf?gfe not limted
to, hyd&%xyﬁoﬁmdﬂec?rﬁgtgP@bﬁ§Yl§uRﬁgﬂﬁYﬂm fghehgpy lrhrsphdaneghdloydol s such
as pol yet hylzeae rglbycol ) tetraethylene glycol and the like. The inhibitory
activity of the antisense nucleic acid can be exanm ned usin

he
transformant of & K& RNC&Yen@TMN e fEPoRe PRELGETE e&sidon Yém of the 15

present investtiead figatibno (dndthe €bvn, ofir liheat; abshathed system of the

receptor pr hR .0 I t .icn ti hn_ Vi i Q_Vvi he nucl ei c
acid can be%g%éﬁfeél%g%cgfﬁgggyog éggié?gygfméh%%?cgggEngﬁnhégpﬁgds. 20 The
DNA encdli ngtgwé'paurpparll.pbptti&'éle &f bub¥lpr e¥chppPentEat i oNcArpeBalany DNA so

long as it %9@§6h@§t§@¢_Q?%Qo%@qyﬁnﬁﬁdﬁﬁCQQBRQnEPQ)PaEEEQkyQEPtide of the
present invention _described above, The DNA nmay al s¢o be any of genom c DNA)

, y
genomi ¢ DNASEEEFAfY CALBRR d&r PvedPSB2¥LoRFERE cAI P tIRBCPEYLUES tE&scri bed
above, cDNA4l-merapbyybenizyvedektem,t hechebrsbandyti esies dadacri bed above and

synthetic DiNa, 106, EC%QEeEgTDShggﬁg EOEsEE?ilagﬁg%ﬁn"ay be any of

bact eri ophage, ptasmd,” coSm d™an pHagenl . % € hay be directly

anpl i fi22 bpenzyloxycarbonyl hydrazidation, t-butoxycarbonyl
hydrazidation and trityl hydrazidation.

The hydroxyl group of serine can be protected
through, for example, its esterification or
etherification. Examples of groups appropriately used

30 for the esterification include a lower alkanoyl group
such as acetyl group, an aroyl group such as benzoyl
group, and a group derived from carbonic acid such as
benzyloxycarbonyl group and ethoxycarbonyl group.

Examples of a group appropriately used for the



30 reverse transcriptase pol ymerase chain reaction (hereinafter simnlM’R'lW
referred to as RT-RCR) using nRNA fraction prepared fromthe cells and

ti ssues descri bed above. Specific exanples of the DNA encoding the parti al
35 peptide of the present invention include (1) DNA that 2 4 APR ~~~3 36
has a part of the base sequence of the f¥NA containing the base sequence
represented by SEQID NO 2 or SEQ ID NO: 6 and (2) DNA having a base
sequence hybridi zable to the base sequence represented by SEQ ID NO 2 or
SEQ 5 ID NO 6 under high stringent conditions and containing a part of the

base sequence, qfe.1ihe JONA ENGAIG 2 aBGER! 9 oREY! St ARYiG Syuhsiant fal Iy
the sanme activities (:I .e.) litgand binding activity, signal transduction
activity andareap aed) taduthids§rétbt-he 10 receptor protein of the present

i nventi on. Exarrpla%n%hés%%&liﬁ ficr dedizzaly eHo ghndiase sequence
represented by SEQ I.D NO: 2 aor SEQ I.D §3 i_ncl uge DNA éogt agnl ng the base
sequence havitWGraxNle §EPWRLF L8O B0 3Gy a5 Eeraliily "BELt ed5t about 80%
15 honol ogy, niwrebenafdaralBry zatanldeasbualyaut 90% honol ogy, nost preferably

at | east about 93% hqnol o t 0 the has equence es.ent SEQ | D NO:
2 or SEQ ID NO %W@eﬁ %fl F o3 #esaelﬁlAtsot %’;&tomceocnt{)ﬁg{eell?ﬁ ecﬁagzo%)%es the 20
recept or proteiietor dft digdritdiale pagtliude Gost hd -predde@xy -i2n\erft-i on

(hereinafter i fer S r r i, of e present
nvent i on) . (T T B e e s T B A e A P

primers cont &9nFrd park F8P%-he base sequence of the receptor 25 protein

of the prgsent inmedigids F die JIA JasRT tkHdL afr AR OfY | eie vect or
can be sel ected be/[ai hybri.di zati,on wit glﬁla el ed DNA fragnent aor,. synthetic
W ned

DNA t hat encSd&E AP &thi%5e & & &S 0% &%i%h of the
present i nvenrinhydriHes 3@ diders,diazatiivart edare slte raar(eseee rautwi tflor exanpl e,

accordi ng toél%}ﬁglﬁ%g(% scrj t‘)’g%s?i)hqug’lé’)@‘%%ﬁé Cz‘llqnisn_g, 2nd (J. Sanbrook et

al.) Cold Spring r "Cal. Sy hybr'idi zati on may al so be
performed usitiy ddmnrendiendly vdi-dEicnopheaol i wyvaaededdvde adiadhalhe 35
protocol ; desgf.iiad-dghda ,atiod@ e d -imirdaSishu@RSmide2 4-APR ?~~3 37
hydroxyphthalimide, HOBt). As the activated amino
acids in which the amino groups are activated in the
starting material, the corresponding phosphoric amides
are employed.

20 To eliminate (split off) the protecting groups,
there are used catalytic reduction under hydrogen gas
flow in the presence of a catalyst such as Pd-black or
Pd-carbon; an acid treatment with anhydrous hydrogen
fluoride, methanesulfonic acid,

25 trifluoromethanesulfonic acid or trifluoroacetic acid,
or a mixture solution of these acids; a treatment with
a base such as diisopropylethylamine, triethylamine,
piperidine or piperazine; and reduction with sodium in
liquid ammonia. The elimination reaction of the

30 protecting group by the acid treatment described above
is carried out generally at a temperature of
approximately -20°C to 40°C. In the acid treatment, it
is efficient to add a cation scavenger such as anisole,
phenol, thioanisole, m-cresol, p-cresol,

35 dimethylsulfide, 1,4-butanedithiol or 1,2-ethanedithiol.



Conversion of the base sequence of DNA can be carried out accordi g tdR 2003
publicly known nethods such as the Gupped dupl ex nethod or the Kunkel

met hod or its nodification by using a publicly known kit available as 5
Mut anTM G or Mut anT"-K (bot h manufactured by Takara Shuzo Co., Ltd.,
trademark). The cl oned DNA encodi ng theeceptor protein of the present

i nvention can be used as it is, depending upon purpose or, if desired)
after digestion with a 10 restriction enzynme or after addition of a linker
thereto. The DNA may contain ATG as a translation initiation codon at the

5' end ther egf,-ead: A48, TS 081 TAG-85n8ny i 295babi RAokAT BkNahion codon at
the 3' end thereof. These franslation initiation and term nati on 15 codons

may al so be RUAEECE}NGsPAGUANEAppEBRr iRidazghenefi RipkAdaREptEr. The
expr essi on VQ@&\@i/e@f bSth Eeegphent PwotRri Bhobphbfop! eSEsEmy NV@RshPn can be

fact d, i Si t desi.red f t f
'ho DNA 20 chesd A ERE PeBbebi B SFRR Of ERE BRASGRtSrvention, (b)
fol | oned Dy kmgatbphan theeDMNAihaagdehyy whehafnrappidpacatie expressi on
vect b GounStEEATRENDI OHDLEE, LBeLDRCYOGEDL, s ERRRBLER : phiblicovCgL gy v cn

can be used i nc | asm er|ve f of
pBR325) pud EutpméﬁgyhlplasﬁﬁdseéérﬁeeHYfﬁoﬁrsaémppﬁswsﬁbtﬁPl§1¥é11g

puUBL10, pTPSSueﬁlaé)a HEQﬁﬂbd§oé?ﬁhVEQdEBQﬂa¥e§§§u€§oﬁ anaSH;@utaSHIS)
bacteri ophages such as [err] phage, etc., animal viruses such as

retrovirus, 80™¢RE&Einia virus, bacuIOV|rus) etc. as well as pAl-11) pXTi)
pr/CNN'1@F@/RSVpr@&BN&&bHe&f ehacttbaaprg&BM@@ thad ishoul@ proas e

i nventi on may be any pro ter Lt _nma wi th a host .t o be used for
gene express¥8H°lvﬁ ﬁ@ gg?er8?°ﬁ§ g ﬁﬁlW§3FF§n§5 35°fR&Rost, exanpl es
of the pronpperterntiodegSRaps, 2e&1APﬂa2®©3 86 phenprerecgVag BKQMDSer LTR
promoter, CM{LBrQuRieL i ERVs ¥Kf959g?5351 ﬁESupé”?Hgoﬁbﬁﬂl19NVhQr0”Dter or

Sr a pronoter 1s preferably used. \Were i.s bacteria of the genus 5
Escheri chi a, rﬁﬁéFéPPeBangﬁpP€§r6PrEﬁéebyoﬁ6iéFtFﬁcﬁEG@ PEBlpFé¥ot er, |ac

pronot erys r egAoRhOGFRbEDS Bﬁ&rbEblEEQ?DkﬁbwnlﬁEaﬁéOnDter etc. In the case

of wusing bacterl of th enus . Bac t he erred .exanpl e of

the pronoter are §P€f°ﬁ$§ P&Fh°§P6§er8%868ﬁngnamﬁéﬁ %OpﬁP5ﬁdP€r In the
case of usi ngoyeagstmadet hehhost capbekglr gdoeranpl ebeotatrhexpgronoter are

PHOS Pr oMot e ReaR" QBLST 5o FAPLB PURLET 5200c ADHGPEOMI kA cLBal e case of

usi ng i nsect ce host ? erred exa e pronoter include
pol yhedrin ptBspPeptideadnrpteip) ofbaip. 1Fnthﬁﬂl?Kéﬁnﬂédtﬁ§oﬂoﬁé30|ng
exanpl eszo t ham@xpr g&ahgnsyaet eb an_aueéu&bheneagthonaﬂé{ré@m@fn an enhancer,
a splicing S|gnal ol ,Ahadd&tlgg n%I ta selectlonfnagker Sv40
replication BEP eﬁn 1 ich only e protecting group o
termlnal a-amino group has been eliminated from the
peptide and a protein in which only the protecting
group of the C-terminal carboxyl group has been
25 eliminated are manufactured. The two proteins are
condensed in a mixture of the solvents described above.
The details of the condensation reaction are the same
as described above. After the protected protein
obtained by the condensation is purified, all the
30 protecting groups are eliminated by the method
described above to give the desired crude protein.
This crude protein is purified by various known
purification means. Lyophilization of the major
fraction gives the amide of the desired protein.



20 (hereinafter sonetines abbreviated as Sv40ori) etc. Exanples of 7thgeR 2003
sel ection marker include dihydrofolate reductase (hereinafter sonetines
abbreviated as dhfr) gene [nethotrerate (MIX) resistance]) anmpicillin

resi stant gene (hereinafter sonetinmes abbreviated as 25 Anpr), neomycin
resi stant gene (hereinafter sonetines gbbreviated as Neo, (418 resistance),
etc. In particular) when CHO (dhfr-) cell is used together with dhfr gene
as the selection marker, selection can also be nade by using a thym dine
free medium 30 If necessary and desired, a signal sequence that natches

with a host is a@lge%xégawetﬁét@g@wyﬁl@a bheréeeeptor PxohSL B, Of the
present invention an'gglls of the si gnal se uence that can,be used are Pho

A signal seqtRfcy, © gAEPUBeQbehBE, CBFES antFﬁ@leaéeaBLFr@S usi ng
bacteria of a&dgd gBﬁlU&ﬁWd oiﬁtaaaes ddflael.ﬂ‘h’r’b‘talcaohoﬁ to AARpOP8 S anyl ase

si gnal sequence subt |ISI nal se u e n_the, case of using
bacteria of ?Iﬂ%ﬂ%eﬁj’s ?If'us as Sq Fr&t d'ﬁfi Cbs\' gl?la?c%%%rﬁence SuC2
si gnal séquenimilaxctoithe W%@NOMS@&Q}ZB@Ml%&d}@mmS and insulin

signal sequengeye agd N £44 CE0D $d INRla SEIUSNCE; e &Y bOMY, MOl ecul e si gnal
sequence) etc. in the case of using animal cells as the host, respectivelly.

Usi ng the vect or TRBnPRFEidy Pﬁ%t% _hcH? nEEEPREQAD PECEPLIBrOBr BR&i n of the
present i nVG;EIi-éQélnt hmV@@@ﬁsrﬁ L@axect;et:ﬁamsfﬁmcs W%\Mli@wf%whﬁ ed.

Exanpl es of the | oyed cterla el onging to the
gentrJrE Egcherrf‘%ﬁ]i‘%g %%Ye??%tg‘g%/ ﬁgg gl'th %%1‘61’?57 ugh yegstg i nsect
ge: ls, 1% ![nxsecélst@ndpmterm co:ﬁlttlse miesexﬁpem\femtmmmﬂteﬁs.ni ba([:)'lt_ﬁri(g

el ongin o) [ ri.C : roc.
Nat | . gAng C;F'Po J;yi %%%@ﬂi%%é 5%?) e B%Ctg‘% urckioq’ %%Em Research, 9,
309 (1981)), Skﬂ?\?@‘iﬂ%ouﬁ%l ewmewmvewlarscs‘ucﬂ dg*yasqzwnmqs{qm))

HB101 (, JOWI\?J;u;Ori ﬁ@é@@%ﬁtﬁ@i@%y% Wi (196Q)) .1 sF6QA Genetics, 39,
440 (1954)),

Ex 3 bacteri a | o ng to the genus CI||US

i ncl ude BacﬂP‘T”ElEl% b‘?‘??’f% T\/Icirlzlarﬂ’c%‘heacﬁis %g%t 70 1%333? TUSH7ER]  (Jour nal
of Bi ochém steyep®&r BrotdB49], tied q:ré%(afmlﬂsvmftmasare nodnidkensed

Sacch B- 42,4
Sgﬁfzg;ggzﬁa‘?oﬁﬁ%g%é Sle% %1%@%%3%&;% c%g;%g? p%rgt oél S, etc.
Exanpl es of pnezent c?elh?%ntmm ud@hefrey tthl?epmdm:f;tA@Nm\ﬁalSﬁodopt era

frugi perda Cﬁf&té&l&@é:}o%l Gfdde d&fdt‘_’é‘cdt 4P B ehd LSt Pla

Tri chopl usi a ni cell derived fromegg_ of Trichoplusia ni)
cells 35 derF?/e%ll‘f?oW%%%’c’F%ld PR de, FUALislgeknped Meshods

20 for condensation and elimination of the protecting

groups are described in 1) -- 5) below.

1) M. Bodanszky & M.A. Ondetti: Peptide Synthesis,
Interscience Publishers, New York (1966)
25 2) Schroeder & Luebke: The Peptide, Academic Press,
New York (1965)
3) Nobuo Izumiya, et al.: Peptide Gosei-no-Kiso to
Jikken (Basics and experiments of peptide synthesis),
published by Maruzen Co. (1975)
30 4) Haruaki Yajima & Shunpei Sakakibara: Seikagaku
Jikken Koza (Biochemical Experiment) 1, Tanpakushitsu
no Kagaku (Chemistry of Proteins) IV, 205 (1977)
5} Haruaki Yajima ed.: Zoku Iyakuhin no Kaihatsu
(A sequel to Development of Pharmaceuticals), Vol. 14,

35 Peptide Synthesis, published by Hirokawa Shoten



2 4 APR 2003 40 Estignena acrea, etc.; and for the virus Bm\PV, BqdbyRR?ﬂﬂi
N cell (BnmN cell), etc. Exanples of the Sf cell which can be used are Sf9
. cell (ATCC CRL1711) and Sf21 cell (both cells are described in Vaughn) J.
L. et al., 51In Vivo, 13, 213-217 (1977). As the insect) for exanple, a

| arva of Bonbyx nori can be used (Maedy et al., Nature, 315, 592 (1985)).
Exanpl es of aninmal cells include nonkey cell COS-7, Vero, Chinese hanster
cell CHO (hereinafter referred to 10 as CHO cell), dhfr gene deficient

Chi nese hanster cell CHO (hereinafter sinply referred to as CHQ(dhfr")
cell), mouse L cell, nouse AtT-20, nouse nyeloma cell, rat GH 3, human FL
cell, etc. Bacteria belonging to the genus Escherichia can be 15
transforned f oAferanpbwplatiéondpfigthe rhachiébhodtbesprpBudti maProc. Natl .

Acad. Sci . ?ﬁ@flf@gd %&&0 %&928éd ngngom%znaéggn(&PBZ) Bacteria

bel onging to e genus Bacillus can e transforned, for exanple, according
to the netheanyengéeesibeurifinsEbel BPtROGRNEYER TBnePI¥eNt168, 111 (1979)

. Yeast ganeherbtenshor gegrii0ht EXANPESLuRECOhHbNYLb9riPRy MBI Dgdidescri bed
in Methods in Enzgrmloggg 19 182- 187 41991 Acad. Sci.
)

l or Proc. hb%l.
U S. A, 75, BE°H8599F3 and| REEEY Sttt E2BF 1 PRsERt 2T ¥ENEBR t ransf or med,
for exanplepaacﬁamdbagtldetbe teéhpdedestribednthoBi oWHeshtbkogy, 6,

AT SO(Io58) abL MR pEEkL8ecRR:Denlh 205! Ph e ol OTmeXATRL o 30 2001 01 g t0

t he net hod gl neerin extra 1ssue 8,
Shi n Sai bo R@gakﬁoymkkéheppepéeéﬁ G%EMP€BFPnEﬁ§Fﬂ@eFFh§ peri ment al

Protocolg , 39§r8§glé%89§aitpyplassﬁslbal hihgwgNRe tR6d VI 4REAJYneS2, 456
(1973). 41 Thus, the transformant transformed with the

expr essi on P&E SFncbﬁtapﬁﬁh@eghénDNAﬁéhEoHPﬁ@ the FRRePEoFORYBFERRA or
partial peptihde ef fkBe pbemepy anyeblioenyCrilobr ﬁbtﬁbﬂed 5 where the host

is bacteria beI%%% to tE g Bus Esc erlc@h E g enustBaC|IIus t he
transformant ca HPHS eRt&fy PREGBAPEd PR &°FF RESi-Gh whi ch
cont ai ns nabértabspreqantednventgoummhyobetheytpahzﬂnchantléachoas car bon
SourCESkSni&BﬁQeQSSQHrESEtains the base sequence (DNA or RNA,
preferably DNA) encoding the receptor protein of the
present invention described above. Such a
polynucleotide may be DNA and RNA including mRNA that
codes for the receptor protein of the present invention.
20 The polynucleotide may be either double-stranded or
single-stranded. When the polynucleotide is double-
stranded, it may be double-stranded DNA or a DNA:RNA
hybrid. When the polynucleotide is single-stranded, it
may be a sense strand (i.e., coding strand) or an
25 antisense strand (i.e., non-coding strand).

Using the polynucleotide encoding the receptor
protein of the present invention, mRNA of the receptor
protein of the present invention can be guantified by,
for example, the method published in separate volume of

30 Jikken Igaku {Experimental Medical Science), 15(7),
“New PCR and its application” (1997) or by modification
of the method.

The DNA encoding the receptor protein of the
present invention may be any of genomic DNA, genomic

35 DNA library, ¢DNA derived from the cells and tissues



10 inorganic materials, etc. Exanples of the carbon sources inclugg ppg 03
gl ucose, dextrin, soluble starch, sucrose, etc. Exanples of the nitrogen
sources include inorganic or organic materials such as ammoni um salts,
nitrate salts) corn steep |iquor, peptone, casein, neat 15 extract, soybean
cake, potato extract, etc. Exanples of3ghe inorganic materials are cal cium
chl ori de, sodi um di hydr ogenphosphat e, nmagnesi um chloride, etc. In addition,
yeast, vitamns, growmh pronoting factors etc. nmay al so be added to the
medium Preferably, pH of the 20 nediumis adjusted to about 5 to about 8.

A preferredsgxarpbegobpbbe, "EﬁNN”lEBEakQCHEEEbQH etohhenbaetgika bel onging
to the genus Escherichia is M nedium su enented wth glucose and

Casani no acP#&d GNFFPEP)dSSGFHQPdonEyﬁeFRﬁeﬁ¥§tpﬁt&ﬁlB@ﬁlaF 8enetics. 25
431- 433, COb@cSB&Iﬂg bbrbeédLab@raheryabbbnyYﬁak bé9zﬁy off necessary and
desired, a ghenica uch as Iacryll ca d to the
nediun1ther§8§t55188 Pgﬁtep}ﬁémba 8?18 FPélgﬁ? mlaﬁ &%ﬁ? Bacteria
bel ongi rgy tmayhbegdmmscsmyEapbénfcbdabareeusedeasrah60h@9tﬁsehe

transfor man P§§§§E§E| Xhﬁﬂ-‘t Luatedoat (8 ggégé)?t%t 9b§98% $34Cakor about 3

hours to ab ours necessary an Ire e culture may be
aerated or BEi-RE&REéJusWREr 8hehEobadt B ﬁaOBemsﬁélﬁ@aﬁélPﬁepgéﬁé§eﬂaC|llus 35

are used astt-Ba ha&tce&hg Ehan%&geuaetdbsceubéavabede ~ 4 APR 2003 42
general ly at about 3Q' ours to abqyt 24 hours.

Cf t
I'f necessary an&® §€§|ﬁé&lqﬁhet§&|PHPeeegﬁde%gépﬁtQGEEA gt e ¢ Were

yeast 180 used aket lreckopsbr phetbdansfoth&nprésestcthemaued may ber
exanpl e, Bu (o] r' 1.0l redi ( t L t Nat | .
road Soi -prUCRNR 5 ThRETEs, SECRAE,LESE! KBlnple  pNE nAvingPEEE, ML o
Casani no ackaé¢neBrridr seguenceerenpkreseptgd. bXafEQ ARalO: S@lorUSSQA 81,

5330 (1984) yp Roefgrabl Ye 4QsPH BBsEheeaﬁehealh§b§§aughs@eteoahaut 5 to
about 8. In _general, the transfornant is cultivated at about 20'C to about

35' C for abBGPeZEeH86P§etGeBBSE?H?Q hBMr§EQIFDn§8es§aP§ SR8 d8sMPed) the
cuIture1$ansbenae&ahedhost&gngahedcoﬁalwmehe aﬁSEthﬁﬁbbSaOprbmﬁﬁﬁts are
used as the host thgs%ransfgﬁga is_culti ate Grace' s

| nsect NbdlUﬁ]f&Fa anéla ﬁa?usamelgg l¥ég ffééi?% ?ééaﬁ H an

appropri at ebaddingvecsavhtas sagpbill tzedsd0ctboni potéuitn rodadded.
PrEferab|Y)l@ﬁegoagfthggengg'HHE'%e@gFUEEe?rBQe§HOHE 6né beedkgut 6.4.

Normal |y, the transformant is cultivated at about 27'C for about 3 days to
about 5 dayénaﬁﬂthP necessary and desired, the culture can be aerated or
agitatezh Wier e pxampalesc@lfl $har @Nenghayed sasslybhradheatblet e 251et ransf or mant

| t t f ab bout 20~
fotal bovinBage SaiReateneerthatien: by; BB o M A 5 Mo 3P 8Pdy . o
396 (1959)) ¢ RPWﬂuﬂe4DNﬁehauwneTh@ Jeasnaaboﬁttﬁé%Ahempéagymbdlcal
ASSOC'at'OnprQQQra§i9 Q%9§Z£¥t égguﬁosHﬁthHbﬁBB?CEEQEQQpQEfEEQb§9C'ety for

t he Bi ol ogi cal _Medi cine, 73, 50)), etc er ab t he medi um
i s adj ust ed2tol8B6Gt 2BORS §BéuP°8°1TH§ tW8ﬁ§fBFﬁﬁﬁFapéyuéﬁaﬂﬁﬁséultlvated

at abouts 30abou@ 3B88UhoM@16gH0r tabeyt dRihBURSiHOsagaehcBO hours and, if
represented by SEQ ID NO: 2 or SEQ ID NO: 6.
The hybridization can be carried out by publicly

known methods or by a modification thereof, for example,
according to the method described in Molecular Cloning,

30 2nd Ed.; J. Sambrook et al., Cold Spring Harbor Lab.
Press, (1989). A commercially available library may
also be used according to the instructions of the
attached manufacturer’s protocol. The hybridization can
be carried out preferably under high stringent

35 conditions.



~ 4 APR 2003 43 necessary and desired, the culture can be aeratedZJYAPR2M3
agitated. As descri bed above) the receptor protein or its partial peptide
of the present invention can be S produced in the cell nenbrane of the
transformant. The receptor protein or partial peptide of the present
invention can be separated and purified fromthe culture described above by
the foll owi ng procedures. Wien the receptor protein or its partial peptide
10 of the present invention is extracted fromthe culture or cells, after
cultivation, the transformant or cell is collected by a publicly known

met hod and suspenggdy BiBy?s2pREGEELALGRULE B T0BALEARSHAT HBA Qbiocl| s

then di srupted by pu nown et S suc trasonlcatlon) a
t r eat ment mn?Hamyéézyﬁboaﬁd}BrafF@@iémtﬁaﬂFQVEF@ﬁg9nf6FléhEth99 mM

centrifugaties, abbhtrabi gm, ﬁksfeihy§y Lbsuer vdlempxtbaghbot bHbempecept or
protein or its _partial ent |nvent|?n can be obt ai ned.

pLes
The buffer u8Bd FoFe?ﬂggi uﬁ?o@&dﬁngtné§ CohPa?ROWtp/ Bt Ei n nodifier such
as urea @& gpanidrablpydbochl 607 desoosabausuebact anh saebiasidei,ton X- 100TM

etc. Wien th o] S, part p resent
ety on | CRYEESEPLAL B OLEAE, O b4 RoL L hal, REPLLHE AL AUE Y S5
cul tivation QEOvhelgupUrnaﬂantteanebetsepaaatGUOﬁtoﬁﬁtﬁearﬁamgﬁbrnant or
cell to collﬁggfgpgeaupernatant by a publicly known nethod. The super nat ant
or the recepto rotein or its partial peptide of the present i nvention
contai ned in 30 MR&EeexPLSEEiCRY YobF&FnéBecBHAbénﬁﬁﬁﬂPBe& By appropriately

cog?ininthhgrpubhEChavKﬁ@wﬁheeam@ﬂs &6138Qééﬁghb@n;aﬁdeﬁéﬁtéﬂcﬁylOnh §UCh
publi1Ccly Kno S 1or aratlon_an uriti 1on 1L Nnc net ho
11121 ng di PParShelS nt sof BBFF: Povohen-mataked Ptk B uubs 5P Bage

precipitati onpqeence aeneehedted?by PR PD0BO442mandl yDNAiI harzing difference
In nDleCUlartﬂ@'QQEeSHQPugﬁcg' Lz§5§enegars§'bkbakﬁogb 98! whi LEAtion,

SDSpol yacryl am de _gel ectro oreS|s utrlizing difference
inelectric eﬁaﬁgé°§uéheaENﬁoﬂnsoékeﬁaﬁge BRPBAARODAHPAY, tBECAMiRONEL hod

utIIIZIngsdlateaesequbﬁcépespieseaﬁéanb9y5390hnaﬁoafBInlty chr omat ogr aphy,
etc.; a nethod u kllZl feregce in hgdro ob|C|ty B as reverse phase
* i %

hi gh perfor mance “€q&® &%BHF FRESGPaSRYTPTECRT & RBEH08 U

sequence of DNA encoding the receptor protein of the
present invention or a part of the base sequence
complementary to the DNA is intended to include not

20 only DNA encoding the partial peptide of the present
invention described below but also RNA.

According to the present invention, antisense
polynucleotides (nucleic acids) that can inhibit
replication or expression of the receptor protein gene

25 of the present invention can be designed and
synthesized based on the cloned or determined base
sequence information of the DNA encoding the receptor
protein. Such polynucleotides (nucleic acids) can
hybridize to the RNA of the protein gene and inhibit

30 RNA synthesis or the function of RNA, or can
regulate/control the expression of the receptor protein
gene via the interaction with RNAs associated with the
receptor protein. Polynucleotides complementary to the
specified sequences of RNA associated with the receptor

35 protein and polynucleotides that can specifically



10 difference in isoelectric point such as isoelectrofocusing PR. 2003
el ectrophoresis; and the |ike. Wien the receptor protein or its p%\ﬁtl} §I
pepti de of the present invention thus obtained is in a free form it can be
converted into the salt by publicly 15 known net hods or nodifications
thereof. On the other hand, when the rexZptor protein is obtained in the
formof a salt, it can be converted into the free formor in the formof a
different salt by publicly known nmethods or nodifications thereof. 20 The
receptor protein or its partial peptide of the present invention
produced_by tidriederbitpaRNACaBs she ihted ed thprther rieeeptoaf tparto tidie
purification, w N aRRLORLI rotei i,fyi n so that the
protein or paarrtel él’l@egfé%t :%%é: (%aeﬁ%tt%tga%r ?8% g:&gltgf%%g’qr?%di?tﬁégd to partially
renmove a pol yreptesdd.onExdnihes ref epite rp poedied nmaginfey iimg véivey e d ridl ude
trypsin, chymgluypsi ‘Bmé%%%?@ﬁéﬁ?ﬁ@%éQaﬁf‘é RigbelBekinaggy ghycosidase

and the |ike. The aCthlng ) thus produced receptor protein 30 of the
present i Averfttiegtmemts @nds dRgnesis e Gi&eris&S -pepRrPIESEM its esters,

ani des or lsalb"tcl%&fels_tpt&dgr Q%g'%tbseidn\t%ntrie@érc_&@ bemdalrfotished by a bi _n]gi! ng
test to a labeled |ligand and by an enzyne i nmunoas usi ng .a specific
bntibody. | SORPAGRSHGE AR BBE St & HETER S B GHAREy 1 (s
salts) the parasealsegumEncts or nuslesteers) damides uwdh ngalthe aener.di Ag to t he
present inverid her eisnaft.er. so IdTRS £l SGt ivel efierred 40 as the
receptor 5 pgﬁ%ﬁ&o%uﬁﬁ%ﬁﬁﬁg%f %E%sg pr%ggler?tc i n\?\éﬁtr%ﬁc?;\]) lg at%ﬂe ﬁoi gand
peptide & t @ pREREHASINV@NATE NEdNI HRenitSTThe qoar@s npdsimdied) may be any
of pol ycl onalysand 1901eHAAl ARNiRRIIa2S dsS@ £l ANt ildee Y rt di800gNi ze the

receptor protein aqr the like of the present 10 invention or the |Ijgand
peptide of tH’g‘ad:r et § TS O %r‘?e deFiVIsSayF o8 (1 S&EINGE ;?rgot ein or
the |ike of thelmeaselds | muenliadien aaids) tolre iltisgaathplenidndss .0fTHeh & 'pr esent
i nvention ca f.act.ured Ry | iCl 5 t hads f,or

manuf act uri ng%ntaéﬁthlr%or}g)llgis lo%ro%dntgiys%;#aé, 6u§)?ér?g]:1e giséq%\r/lw}ée%ag%ﬁ the ernedcept or
protein &b thatranes lgft adha geriesentrolypemtiice dramisd altiigand nddpita tdeorof  t he

present invenidgdh, dddigPHAIInN g iPN0GRINAra3ahiakady (a) Preparation
of nonocl onal, ant.i b‘%%/-produm ng cells The recerpto,r protein or the |ike of
the present iMertEo?orraded | idgand PeFEidd o6 189 Predent®Bvention is
adm ni st er ed gzl imdmeIrecdidnheransiol3el yend hal rpdgetifeep wift kearriers or

diluents to the sit t n _produc he tiho hy t adm ni stration.
In order to po cee%ﬁogﬁ %%tee%glntgp n&d&“ag’r E)D(?ugfelq\ﬁcgf%yuﬁosyn ptrPlee ear(frﬁdqni stration,
conpl et e2Fr elrat o= tadjagiams .ort howgdn@ngt & efrieunday ad @ daraety be

adm ni st er ed., ;g B RAPIUSHIAL I Hed reffe8Glied usually once every 2 to 6
to 10 ti [

weeks and approximately 2 times intotal. The mammals to be used

i ncl ude nonkey, r3MhiTelEoPRPUIMEL PIFD it LarrtediBepieloat and the
li ke, with nuEeianhd athd @l nuafedititds complementary to at least

a portion of the target, specifically the relationship

25 between the target and the polynucleotides hybridizable
to the target, is denoted to be "antisense". The
antisense polynucleotides may be polydeoxynucleotides
containing 2-deoxy-D-ribose, polydeoxynucleotides
containing D-ribose, any other type of polynucleotides

30 which are N-glycosides of a purine or pyrimidine base,
or other polymers containing non-nucleotide backbones
(e.g., protein nucleic acids and synthetic sequence-
specific nucleic acid polymers commercially available)
or other polymers containing nonstandard linkages

35 (provided that the polymers contain nucleotides with
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2 4 APR 7003 46 In the preparation of the nonoclonal antibodypr In

cells, an aninmal wherein the antibody titer is noted is selected from
_war m bl ooded ani nal's i muni zed with antigens, e.g., mce, then spleen or 5
| ynph node is collected after two to five days fromthe final inmmunization
and the anti body-produci ng cells contaigned therein are fused with myel ona
cells to give nonocl onal antibody-produci ng hybri domas. The anti body titer
in antisera may be determ ned) for exanple) by 10 reacting the | abel ed
receptor protein or the like of the present invention or the |ligand peptide

of the preseQEch”XEEBhQEguﬁQ£§Qn“£$$tb§19§§§r$§§9 +§4@£mgwbihb5gs antiserum

foll owed by measuring t inding activity of th abel i ng, agent bound to
the antibodystasking. fasi &f heyndelrPFR RNGURNAT or TR adPF&S€BEROr ding to

the method fgp1 @Ei@étﬂ@QsNh$§tEénd&@@i@r§tr2§@ed4§§A 1815§1eExanpleS of
the fusion accel erator_are eth en& % coI PEE%% Senga% V|r etc.
and PEG i s pFEFaRrds Dﬂéeds FReeS Ry P RER (RN yhaed NS-l, P3UL
and SP2/ (3 wahl PﬁtﬁhbelmgcpﬁeéeruﬁﬂodﬂhEedapobymﬁclhethﬂabeKoof t he
ant i body-pro I to Ils to
be used is pggﬁe Sh §1£§8§3§f?8§1%§§ Bﬁqgandgg§G9§ g¥f¥agﬁ§$gEG 1000
to 25 PEG 6099peﬁsoédmeélfncate@n@en€¢atebﬁmbleabbn@sqovetb 48bets80% The

cel | fusion gapyhe;gf T:hS'SPUYtH@éé'@E'tHUEaBy | RetRgihpgaboth cells at
about 20'C to about 40 referabl y, about 'C to about 37'C for about 1

mnute to abBB%YTBCHFﬂEIQE SBhQ%?lBh%hn%?h65§t35h°5e055883f8F BeF&eni ng of
a nonoclxmal o@nhbbadyipyoddeungibybnudbeatisanpl es ohesuchnatbbads i ncl ude

a net hod mhlggﬁfgrogkﬁes?gddln %Ehfa§Uﬁg§ngngE18f hXPr'€8onE9d solid

phase (e. g., ate sor & Facapt or protein or Re 35 like
of the preseﬁUChnaenthoaeow1theuncganme@epinheggs (e2g4, APRERPD3 47 the

present | nvenhh0pn35a 0L 98fodbhet! ¥s0bxLo0EhEENELR agEr €, adding an

anti -i mmunogl obul 1 n anti bod ? where nouse cells are used for the cel
f usi on, antlﬁﬁﬁ@émﬁﬁﬁﬁno@FEbblFﬁdaHPPﬁﬁdVng tRanyefaberkggqpt ATa 5
radioactlye substianeeneainalngNIyiRagés Pret gl N phasphdebernibagethe

I I b b to th I h
Rdding the SOBBPREVEREL DAL RGBPPaoRest b AEBgrE RRNASS BUSSr BRALNi th an o
antl-lnnunogbcbupsnsanhlbedyroteﬁnatélmcﬁpdaddlnQCIeashe,rauepeaseproteln

or the |ike ghythecBLesepl.tpenthon,0a;Lbe Ligaas pepLidesof pthe. present

i nvention |la |oact|ve substance or an enzyme' and det ecting
t he monocl on&l 1¥ALPBod§tBelin@nfosenehaspifdasphase: - 1$°¢ﬁéaﬁ6hééF6ﬁﬁI

ant i bodyzc:anelae sel eabed aeear ﬂhBQr&Ql@bJ@I:!sCII& gnovacaelbads or their
nodi fi cati ons. ELgene sel ecti on, can cted in a nediumfor

ani nal cellsp§865 HEanﬁ %ﬁtﬁh?ﬁﬁ fﬂ?ﬁ%kﬁh?ﬂlﬁgeiﬁﬁ?ﬁﬁpﬂgrgn and

thym di ne). Aayadel echiidbnaandvgroetals, boron, oxidative metals,

etc.) and those containing alkylating agents, those
with modified linkages (e.g., @ anomeric nucleic acids,

25 etc.). Herein the terms "nucleoside", "nucleotide" and
"nucleic acid" are used to refer to moieties that
contain not only the purine and pyrimidine bases, but
also other heterocyclic bases, which have been modified.
Such modifications include methylated purines and

30 pyrimidines, acylated purines and pyrimidines and other
heterocyclic rings. Modified nucleosides or nucleotides
also include modifications on the sugar moiety, for
example, wherein one or more hydroxyl groups may

optionally be replaced with a halogen, aliphatic groups,



20 nmedi um can be enployed as far as the hybridoma can growthereﬁt‘l.hplgc%ﬁ03
exanpl e, RPM 1640 nedium containing 1%to 20% preferably 10%to 20%f et al
bovine serum QT nedium (Wako Pure Chem cal Industries, Ltd.) containing
1%to 10% fetal bovine serum a serumfree mediumfor 25 cultivation of a
hybri doma (SFM 101) N ssui Seiyaku Co. 34Ltd.) and the |ike can be used for
the selection and growth nmedium The cultivation is carried out generally
at 200 Cto 40'C, preferably 37'C, for about 5 days to about 3 weeks,
preferably 1 to 2 weeks, normally in 5% 30 C02. The antibody titer of the
cul ture supebﬁaﬁagtbefcanhybtédohntcaﬂhbecdeteﬁpém@ﬂn@sfﬁmcthenal

deternlnatlon of antlbgdg té L éggr egg%ipggeabove. (b)
3 :

Purificati on9bP RBnBETronaf Sht| Separatlon and
purification of @hnnnocheﬁabeanpﬂbcdylsahlée ¢anriledcoaridecofdhg t he sane

manner as apskesgneolﬁoaxe%homl REEPAHRL | OP @wo@yfiéacaﬁepgléor
pol ycl onal antibodi es, such as separati on and urification

i munogl gbul fR$A(fBNAexBND! e, SE%F%Fhﬁoﬁ¥am%}E%h% b?%c?%?%ngGn)
i soel ectric potDeipreeipi 4ak| Obutehect I Dphoe@sts, ﬁﬂsﬁmpiz@ﬂ and desorption

ith i ; . . o DEAE | t trif { | | trat
& speci fic 16ABAPPPEaRFNIREE KOk WAF CHE NG F LsCOnT LEPRnE BAFy an
anti body w t heahsashivabedeadsdabionh sfichodgnanlensidgenobi nding solid

phase, PrOtebEﬁ Rﬁcfé8é§h9 Qﬁ@?gsd'§ﬁ€C£REi§ %Eg %ﬁéfgina%Qdebﬁ'” t he

ant i body eparati on clonal anti onal anti body
of the prlsef e|nveﬁenénleaﬁnseOﬂaﬁanaéﬁum@éléye ubrﬁéeya hvwhagedhods or

nDdlchatlon?nthaéeesﬁlsfgﬁgxagpigndatﬁaapigx 53/ L?BBQ@QEH?(aﬂéhgendOf t he
rece or rotel n or | Ke , an rri e rotelrn | or ne an a
e O &P i kra BaL b ATt AERR o b Esof nEBe AR hePeSr Rl Put Te st RES ot nod
descri bed abéuwerktesihbethancéattliae pérmembtlunnloﬂnthbodytlihasproduct
cont ai ni ng tﬁﬁcﬁgﬁthQ%dt°1£QF3£S§§§tgﬁep§9EﬁhPt9r okhenkikg-pEiLhe 25

present invention or Fesent Tnvention is
coIIectéU5fréﬁﬂ@h§°|ﬁﬁﬁnFééeeﬁnFﬁﬁﬁef6Fréﬂédt%yasbp@ha¥lbﬁvahd parification

of the antibgd¥imbBihhecrempbexcotyl MENggen apndegarsheisphrotein for
i mmuni zi ng mamal s, the type of carrier protein and 30 the nmixing ratio of

carrier to hBPFeR1FmPCbE-any type and in any ratio) as long as the antibody
is efficiently pmadycedchombHlefhapténnsmauni kadwhyiar easl amkingsto t he

farrier Ford?éQTELSa ?va”er§§£ggh§'gynlf boyL P& tPXEﬁQ'%Q%%L” or keyhol e
i npet 35 hendcyanin i S cou eniTh acarrier - hapteh
20 Vol. 8, pp.247, 1992 Vol. , pp.39%5, 19%2; Ss. T
Crooke et al. ed., Antisense Research and Applications,
CRC Press, 1993; etc.
The antisense nucleic acid of the present
invention may contain altered or modified sugars, bases
25 or linkages. The antisense nucleic acid may also be
provided in a specialized form such as liposomes,
microspheres or may be applied to gene therapy or may
be provided in combination with attached moieties. Such
attached moieties include polycations such as
30 polylysine that act as charge neutralizers of the
phosphate backbone, or hydrophobic moieties such as
lipids (e.g., phospholipids, cholesterols, etc.) that
enhance the interaction with cell membranes or increase
uptake of the nucleic acid. Preferred examples of the

35 lipids to be attached are cholesterols or derivatives



2 4 APR 2003 49 weight ratio of approximately 0.1 to 20, pref erqb[j )xPRL?QBb 5.
A variety of condensation agents can be used for the coupling of carrier to
hapt en. d ut aral dehyde) 5 carbodiim de, mal eim de activated ester and
activated ester reagents containing thiol group or dithiopyridyl group are
used for the coupling. The condensati ohs product is admnistered to

war nbl ooded aninmals either solely or together with carriers 10 or diluents
to the site that can produce the antibody by the adm nistration. In order
to potentiate the anti body productivity upon the adm nistration) conplete
Freund' s adjdhexdo Or(d RN sifedynld'ch 1adjof\eaitia @y e lddmadisi,er ed. The
adm nistratiqgn i,s ual ly carr.ied 15 out ce.every t 0.6 e and 3 to
10 times in%6tdl". epﬁ']oﬁcelt&r?gl 3t i%beo&%r%@acrlllege actol?tlheecta'ed\éﬁriéﬁ] t he bl ood,
ascites) et endsprodf erthablnudlredm talvd dolapad refy fremadise iahambesd by t he net hod
described ahgue., the RAlNC! Aala AN DAY dlddle dud ANHRATYR iGN be 20

determ ned by the sanme procedure as in the serumantibody titer described
above) The pPoifkaA%halCtEdify FEhe tds HaYs OFacPd "nF YA i ed according to
the sane metdit fffarcasapanmatdcya and dhy i3l eat ison eafdd BruneE ehidlidias used
for the nonocl.opal anti bodLy dr2?5 %?actr.i be(rjb above. The reggpt or protein of the
present i nvéftiSr PRI (HRFESR LA alPWeititfe e f%rs, ami des or
sal ts t her eafxcand ldus HNRNasH N ticherSefadr e apgririge guegis (i lfuate,

determ nati f 'gﬁn_d (5 jst). t I : f the present
i nvention o?ﬂhstglatgs%t er elo]’?{,;l (!é; té)s’ g‘ﬁ}&a}géﬁ{l fp?)fot Cgcrl;ﬁé%rﬁdt%osg and/ or
treat medf ofkrfiwedse tdesduitat ddadivdd ndy SFlyestlisorsusth t3fe receptor protein of
the present_ﬂawﬁﬂégmne( %913/%?:16} qenatddt Hh1agohive AdeHa i) ifiGle.

a

guantification of Cligan o the receptor protein of the present
invention) 2 4TPR 5OFY 53°“f’o‘fl"sycrcé%nti’{)® Pt 1 T §4goni st ,
ant agoni st, &iix )cdhate asdatinddadiinydione preparfiorraeiovecn tHwe recept or

protein of the present inventi and a ligand, .(6) .as .the t for the
prevention é’nra%sgern réat r1"n1’[°ndf S a&T6us |rsegs§’sl(é°§), X osrﬁ)er“} soﬁgt%ée conpound

(agoni stp armzepsEt StinwEnson Hat vdltmer anchdbividing qir dfer ty bet ween the
receptor prob&ifL0ft i S aslord PHN LAY %ﬂﬁt&&@@of( iInd Or the

quantification of the receptor protein or the Iike of the present
i nvention) FFYHNT ormveRE iftutimaMiAdRa dPdy TartiBodiTee MG & ecept or

protein or tdhed idéh He tdpp RS JNHWR and i@y foF dguapaati on of
non- human ani mal beario(r;(% the DNA encoding the receptor protein or the |like

of the preseftYhuith

20 The DNA encoding the partial peptide of the
present invention may be any DNA so long as it contains
the base sequence encoding the partial peptide of the
present invention described above. The DNA may also be
any of genomic DNA, genomic DNA library, cDNA derived

25 from the cells and tissues described above, cDNA
library derived from the cells and tissues described
above and synthetic DNA. The vector to be used for the
library may be any of bacteriophage, plasmid, cosmid
and phagemid. The DNA may be directly amplified by

30 reverse transcriptase polymerase chain reaction
(hereinafter simply referred to as RT-RCR}) using mRNA
fraction prepared from the cells and tissues described
above.

Specific examples of the DNA encoding the partial

35 peptide of the present invention include (1) DNA that



15 In particular, a conpound (e. g., agonist, antagonist, etc.) that ARt 1883s
the binding property between a ligand and the receptor protein of the
present invention specific to human or ot her manmal s can be screened, using
the ligand-receptor binding 20 assay system | ater described by applying
thereto the expression systemof the ra&gonbi nant receptor protein of the
present invention. The agoni st or antagoni st can be used as a

prophyl actic/therapeutic agent for various diseases, which will be
described later. 25 Hereinafter, the receptor protein or the like of the
present inveRhkOR) pBNA 6RCEOHENPabbBesegaentoropr chei DNRr cbhealinkagof the
present inventio herei nafter_sonetines.coll ively.referre 0.as the
DNA of the pgggeﬁ?gfn§8ﬂ9?8ﬁ? 5ﬁ8r3ﬁ?ﬂgsgi§§ gg&t%@ éa‘recgﬁtggbpggtein or
the like of Nhe presént2) nDEAt hamifbeacbaaét eeqeencei hebridieabéd to as the
anti body of e .pLe ' .gn Lfica SpkLL bed_wi their
use. (1) Det%?nfﬁgt?gﬁgo?Q§§P§S§nﬁe€%§%§?§§ %g %Eé ?gcgéfog §§”§?8tein of
the present T[RvEAt|dnunderghppk 9bp3ngenfrheopdiEpPBF pROt EPALBANERE | i ke of
the present knygpti ep theUB8EH| saguanteagentntopnaeanebianggand determ ning
a ligand (agonist# to_the Lece tor protein gf i?e gbesent I nvention and
salts thereof ®8P¥REt PFetetfe Eyéggnfu AYBREEBALYr 59FdER™E nethod for

determ ni ng ackigandeso(the.retéptod pbindéng attihétpreséghailnventi on or

salts thereo I . i .bringjin he . ept.o tekn t he present
i nvention orgggﬁggﬁgﬁgggggg?g§ég%tgg? gP%h?é?ggsggggﬁgégngk EggExanples of
conpounds? t orpeep&srenrpreindefptbri Br¢sRAGWANVERAAEE-(e. ., angi otensin,

bonbesi n, canavi pYiaehy1@ROLECEHELOBNAI Rhall YsamyBeia38aBheNitd Rl atonin,
neuropepti de Y, opiold, purines, vasqQpressin, oxytocin, PACAP, secretin)
gl ucagon, caP@pfoRPAUeRSeHPRABRBALFPANPYSBRAL 88t HPi n2 EFRREQCRR, NRCTH, GRP,

STH, yasoactsyﬁpbmhastb&alcgﬂdgﬁﬁhﬁgeshBObxpepbbdeeﬁHEPharSﬁgghestapgn,
opam ne, notiLlLlLnN, | a Lnin)_calclt I n_gene-r al e | de
(2t i cukoerrEnaBRbanbyohBRs Py PSR RER R AL T ERPE ARSHr0E0S
adenosi ned 2bomdiegdl i mereapanfetdbiieabkilnast(@bgut PD$8hoBROGIYERO-3,
NAP- 2. M £BesBEDLLPLO. 1 CRBE Zan P dPillon VEP: Scol 1300, M P12

M P—iei, RANTES) etc.), endothe , enterogastrin, am n, neurotensin,
TRH, pancr eaPPEep8PFBEBERIECPEEFERAFAY BY cSFQRadDWEPF 4sO&t AER dBb¥Pances, 25
for exanple, gtissue extracts and cell culture supernatants from humans and

mammal s (e. 9., mce, .rats, sw ne, i ne, .shee nonkeys) . [For .exanpl e,
the tissue extra Prbflggﬂpgcﬁﬁlﬁﬁg ?&éefﬁgfaﬁpmggﬁéfﬁViggFP?Fspésfﬁcular
peptide Z0 agmeneptot Kk8S8ein3Ordéser pbediah Pepehdp. Rf) the Nakken€ancer
Inst., 88, 1Zﬁ$eglggﬁ)(Qéregnaf@ePeQ%hggigggggéﬁgrQLdStE°a§4tﬂ€‘“0 acid

resi dues and contai ning a sequence o amno acids fromthe
N-terminus i HecRBLAKI REC461E S€qliBACBTPERRESsEAVERtBYNEEQEPD RYA Pey or
am des, 35 epkeestlersahpsithencsl) ek addag konthetiecerhoprimérd APR 2003
containing a part of the base sequence of the receptor
25 protein of the present invention, or the DNA inserted
into an appropriate vector can be selected by
hybridization with a labeled DNA fragment or synthetic
DNA that encodes a part or entire region of the
receptor protein of the present invention. The
30 hybridization can be carried out, for example,
according to the method described in Molecular Cloning,
2nd (J. Sambrook et al., Cold Spring Harbor Lab. Press,
1989). The hybridization may also be performed using
commercially available library in accordance with the

35 protocol described in the attached instructions.



52 protein or the like of the present invention and fractionated mg§703
assaying the cell-stinulating activities to finally give a singl i'gan

- In nore detail, the nmethod for determning a 5 |ligand of the present

i nvention conprises determ ning conpounds (e. g., peptides, proteins,

non- pepti de conpounds, synthetic conpodiids, fernentation products) or salts
thereof that bind to the receptor protein or the Iike of the present
invention to provide cell 10 stinmulating activities (e. g., the activities
that pronote or suppress arachidonic acid rel ease, acetylcholine rel ease,
intracel | ul ar Cagonvetgése, of nthackibel seqednfe poHdORA|I oan batracel | ul ar

cGWP p_roduct%g){:ur.é&]o 'E.Oécé%‘féfmft@o p;fxfﬁlféiymn&mr}g&ﬁ&ﬁs&%'a mor ane
potential, phosphorylation of 1ntracellular proteins, activation of c-fos
and pH reducther§uresd ruriex reedirdrobrthiqKynkel grethed ppeskh® i nventi on

or using thens@sialeionl EﬁC@@?%%aQtpﬁﬁiﬁﬁﬁf"kﬂ&ﬁﬁeift?%@ﬁ§§§$98 gystemin
t he receptor_20 bhndln% assagﬂq e nethod far deternlnlng a |l igand of the
a ri

present iPnveftFdh § CRaMHERBr i Fed PATYy MARNFRACEUARA Fda t of the

amount of thehiestceonpoudd, boradleharkhe receptor protein or the like of

t he present invepiion,2 r e 1Sk ati IVl en.the test
conpound is brouéh? F%°§8§tB§F ﬁﬁ?hh%ﬁé Egée%fggpg§}t§%E¥FEg SF t he present
i nvention. Whe Bpeseftcinveftion egrrseatusedensi b psovierendhegf ol | owi ng:

30 (1) A nmethodnfoi JSLerdini g fedipadd fpcdbegigeepion Piphein of the
present invention and salts thereof which_ conprises bringing a | abeled test

conpound % n EBFEREELIPR herhene Reprbreprafdifmion eher | 1keke¥ the present
i nventi on angh&eassl i Tige tinga afi@pndontZidt AR 2003 H3awé14 beohabel ed test

conmpound bound, tp the receptor_proteip or.the |like; nme, d for
detrrgrm' ni ng hn’rfbﬁﬁﬂc’?oc?‘ﬁgnr%%gﬁ%régr%?%i ?t\h%’fe?ﬁea‘é)‘%)e'gé%t %age?l‘fi on and
salts 5 therea¢ ahizhtcamplasten btermyimytbod abeden 4estheokpoend i n contact
with cells colaboknorhbger eFap oL PORTELNL AL 100 Lhker olnihig, PLESEN!

a nme the cells

invention or wt rane fraction of tl and neasuring the anount
of the &bel eaderstmMEHnpbimdedrRdded dPY Hes £y | 3N RPRPHRP YDA KR nbr ane

traction; (3}yAcRBtDOUpRradebespining a ligand to the receptor protein of
the present invention and salts thereof whjch coggrises cul turin

g a
transfor mant cont3FnFRBEBRAIBRCHAFhGTt RE FREepEOFPpPHtBFALEARtRE 15 Ii ke of
t he present thweptésentbinvghttom tabhebedniestaconpeodndton epampreé, W th the

receptor proj iPaPreﬁé‘?slﬁetﬁépégﬁggdfxﬂni hf’:[—)éé?erlé%ng‘égf&ﬁn&gynﬁﬁi d

culturing, and neasuring e anoun e la conpound bound to
t he expridsseen¢eedtpd obhproeesPte¥ Phet¢inxeof the present invention,

{(b) followed by ligation of the DNA fragment with an
appropriate expression vector downstream a promoter in
the vector.
Examples of the vector which can be used include
25 plasmids derived form E. coli (e.g., pBR322, pBR325,
pUCl2, pUCl3), plasmids derived from Bacillus subtilis
(e.g., pUB110, pTP5, pCl94), plasmids derived from
yeast (e.g., pSH19, pSH15), bacteriophages such as A
phage, etc., animal viruses such as retrovirus,
30 vaccinia virus, baculovirus, etc. as well as pAl-11,
pXT1l, pRc/CMV, pRc/RSV, pcDNAI/Neo, etc.
The promoter used in the present invention may be
any promoter if it matches well with a host to be used
for gene expression. In the case of using animal cells

35 as the host, examples of the promoter include SRa



20 (4) A nethod for determning a ligand to the receptor protein of EQ$R2W3
present invention and salts thereof which conprises bringing a tesﬂ
conmpound in contact with cells containing the receptor protein or the like
of the present invention and nmeasuring the 25 receptor protein-nediated
cell stinmulating activities (e. g., thgactivities that pronote or suppress
arachi donic acid rel ease, acetylcholine release, intracellular Ca2+

rel ease) intracellular cAWMP production, intracellular cGW production,

i nositol 30 phosphate production) change in cell nenbrane potential)

phasphor y! ai/:agqe fg) §%@%€%&ghgke9rOL%hnaroa825¥atbﬁ@ Bl ofiph@s and pH

reduction); or deternining a to the receptor
protein of ﬁﬁ¥ BKe PERMOLAFenLILEN éﬁéngth§m35CﬂHePé@ﬂoﬁﬁFcﬁrcéﬁﬁ¥|ses

culturing a &b%gggqrqgnbrefgrébﬁgRuggg3 54 contai ni ng DNA encodi ng the
receptor protein_or the like of the present inyention, bringing a | abel ed

t est conpound |Whﬁﬁﬁzﬁﬁe\ﬁ9Fﬁ ﬂﬁebP€é§ﬁﬂﬁr°§rGP€iﬁe&Psthe | i ke expressed on
t he ceIIsnemhma@elhmlaal@r@mb&ueungxaﬁpabd ﬂﬁasuE|pgombeemedapumﬁe

protein- nEd'%% %%%te%tl la rg%o%%E|V| c%spQ%mOQer tR%La 'ﬂd%%%s that
uppreé r

pronote or S Ss oarachidSnrc cacid re ease acetyl¢haolin el easé,
i ntracel | ul dppCazemoglegasetci.nfnatbel gase oANPSpngdbcpm@mlalnﬁrama | ul ar

CGWP 10 pro@%%th@Lc1&q%Itgl RAQSpBRLe B&@@gekeenexshaageo&nt%%lI menbr ane
potential, phosphorylation of intracelluiar proteins, activation of c-fos

and pH r edu®rog9Ler Pﬁepéﬁpﬂc@Fahot@Fvu§PBPePEPhe&EFoaﬁérPGPﬁnthe 15
”EthOdslél)p&@mekrttheQ%et@a%@nBErﬁEEBQt y@ak@ShsCemeousdtcan bind to the

receptor protein or .the hﬁg presentt]‘einventilpg@,S follomed by the

met hods (4) PISFSFTs9) ex2 eﬁr8€eﬁ CeREMPPIFred o uSIBMELEE 't he 20
receptor pr®c @nmmomh& | iGh® @&ombeeprasdnmnmnpenmbaﬂrcaﬁnbehmsed for the
met hod- 1 or ”A%epr%s%%&n'g”‘i%'%te' ck9h sdGke R HleNhAd ¢l | g@%‘é%rr'é%""ever the

recept or proteln or the li the resent invention that is abundantly
expressed uSiN¥grdsisnmelf G@ﬁl@rpgoéﬁﬁréﬁﬁﬂaﬁé PoLYhigerin Breg@Ter nventi on
The recgptohn@r@hgl@r@hokhq | i ke of the present invention can be

manuf act ured by the hod foré§ﬁ£re33|on descri bed abqye, preferably by

expressi ng DNA FPTHIHERS SPMHES i K&'S n 30 mammal i an or
i nsect celI$xpBN&shmagwem&sremagdwmgthhe desiioad 1pgr tioatadh tame protein

i nclude, but, gr Pt l,emgent ar FQr X gene
fragnments or gly c%(%tl C %h&ﬁ%ﬁ%%a%%g%é Egeg%léowﬁgfirg ug %g@éi f ragnent
encodi ng t he ﬁ@d@pﬁGPHSBagk@KelﬁVé@ rieplliickéion ohdgpmesent invention into

host 20 (hereinafter sometimes abbreviated as SV40ori) etc.
Examples of the selection marker include dihydrofolate
reductase (hereinafter sometimes abbreviated as dhfr)
gene [methotrexate (MTX) resistance], ampicillin
resistant gene (hereinafter sometimes abbreviated as

25 Amp®), neomycin resistant gene (hereinafter sometimes
abbreviated as Neo, G418 resistance), etc. In
particular, when CHO (dhfr’) cell is used together with
dhfr gene as the selection marker, selection can also
be made by using a thymidine free medium.

30 If necessary and desired, a signal sequence that
matches with a host is added to the N-terminus of the
receptor protein of the present invention. Examples of
the signal sequence that can be used are Pho A signal
sequence, OmpA signal sequence, etc. in the case of

35 using bacteria of the genus Escherichia as the host; a-



-

2 4 APR Z003 55 animal cells and efficiently expressing the sane, it éip 003
preferred to insert the DNA fragnment downstream the pol yhedrin pnmnﬁ 8#
nucl ear pol yhedrosis virus (NPV), which is a bacul ovirus having insect

hosts, an SVv40 5 derived pronoter, a retrovirus pronoter, a netall othionein
pronoter, a human heat shock pronoter,3@ cytonegal ovirus pronoter, an SRCx
pronmoter or the |like. The amount and quality of the receptor expressed can

be determ ned by a publicly known nethod. For 10 exanple, this

determ nation can be nmade by the nmethod described in the literature (Nanbi,

P. et al., hmBiade GRRAN s¥uend®/, sRBti138%55- 53953 1( 52%WehceAccordi ngly,

t he subject containing the receptaqr %otein,or the like in the nethod of

p

the present &% i Merti®oF3S6r deSiRonPAG *ehd 3 PdatdendF™E t he recept or
protein or tHililos s itheethody ;pddl ¢ cs ygkabveedaeéhos, st sstemani ni ng the
receptor protein or nenbrane fraction of. such cells. Were cells containing
the recept orsepgruoetné"leri St ct'hé‘n2(§h13| K& 557 otfhéSﬁpgsé’ﬁtasitn\?gntt?’oen%é)rse ‘'used for
the met hbd fagrd timeulrias evigniadv eeiguemceor cdéngerifeatoinors iginalli gands) t he
cells may be Jd X6l USih igduarahdenyde o shanaalia, ehte The £ xat i on can be
made by a publicly known nethod. 25 Cells “containing the of the present

i nvention eXpesSEf (He UsddGprFimgl Seddénesi Fientiodt which coli, Bacillus
subtilis, 3Gedcxziveageptor protein or the |ike are host cells that have

rotein or the like of the host cells i.nclude Es ri chi a, yeast,, insect
cell's and ani rral&sl"hr}sg Bt Vﬁcrpoorranceonfprralcst’in&eﬁ}%e %ae&ﬁ%%y%u%nt in cell
menbr an&0 obtra gt dyy pawlteioi srfupthieop rasensulisyendritonf redetsi onati on by a

publ 1 ol y knoyg, Jishhiardg Uselils fhlaxdicsdpt ban s iads. g ude cel |
squashing 35 using a Potter-El'vehyem honogeni zer, disruption usinga Z 4
APR 2003 56 bl arF¥apmlendel tdre msishr ovhidramaEvadiuretbigyed nertg i ca I nc.),
di sruption ky,dddrias PYu1caldioR tANEnd YeRlsl @3 P rG@IHiaSPHR e @ a thin
nozzl e under increased pressure using.a _French press or the |ike. Cell
belonging to the genus Bactillus, yeast, insect cells,
15 insects and animal cells, etc.
Specific examples of bacteria belonging to the
genus Escherichia include Escherichia coli K12 DH1
(Proc. Natl. Acad. Sci. U.S.A., 60, 160 (1968)), JM103
(Nucleic Acids Research, 9, 309 (1981)), JA221 (Journal
20 of Molecular Biology, 120, 517 (1978)), HB101l (Journal
of Molecular Biology, 41, 459 (1969)), C600 (Genetics,
39, 440 (1954)), etc.
Examples of bacteria belonging to the genus
Bacillus include Bacillus subtilis MI114 (Gene, 24, 255
25 (1983)), 207-21 (Journal of Biochemistry, 95, 87
(1984)), etc.
Examples of yeast include Saccharomyces cereviseae
AH22, AH22R°, NA87-11A, DKD-5D, 20B-12,
Schizosaccharomyces pombe NCYC1913, NCYC2036, Pichia
30 pastoris, etc.
Examples of insect cells include, for the virus
AcNPV, Spodoptera frugiperda cell (Sf cell), MGl cell
derived from mid-intestine of Trichoplusia ni, High
Five™ cell derived from egg of Trichoplusia ni, cells

35 derived from Mamestra brassicae, cells derived from



5 menbrane fractionation is effected mainly by fractionation using a
centrifugal force) such as centrifugation for fractionation and deﬁélﬁwQﬂms
gradi ent centrifugation. For exanple, cell disruption fluid is centrifuged
at alowrate (500 to 3,000 rpm for a 10 short period of tine (normally
about 1 to 10 mnutes), the resulting ggpernatant is then centrifuged at a
hi gher rate (15,000 to 30,000 rpm normally for 30 mnutes to 2 hours. The
precipitate thus obtained is used as the nmenbrane fraction. The nenbrane
fraction is 15 rich in the receptor protein or the like expressed and

menbrane CoMANEIES, S G&ld -der 'dv%%rp*%%%p'?ﬂ'x‘u@ %ﬁkn%%d HAne

proteins. The arunt o e receptor protein or i'nthe-cells
cont ai ni ng e ir st Rldr (@rﬂtﬁ &ied lorn e | ﬂi‘ém@(}eén@fl rheh& fmeeBrlane fracti on

i's preferablyp k@3 ctafh %@u@de%@ee%f@erceq@ l(ar@er erpehanaklng K5 to 10°
nol ecul es per cel] he anount_ of expression increases, the ligand

bi ndi ng act iSfitly ﬁ?(?rthl.lrﬁetlléf arﬁ?rrﬁ‘ﬁéﬁé”*?’regctlf‘ol’(a@gﬁ‘é‘m i cLactelt\natly)

i ncreases sard hdtval5 usgt 2arsl-w 17hg 1wi7ghl.,y sensitive screening system can be
constructed but }?sl Iar e qﬁa&tltles of sa Iesrvcaano éé}sba ed wth the
sane lot. To per or'i ¢ He et S (1e) at“ﬁ’rodg for d A9%h of a

i gand to thl&an éeeptsed piMatesian edf a30 th@tpureseﬁtlsl,n\ﬁérit i(@98an) )sal ts

thereof, an apprgpddies r&Eephfhairaciion;apdy 'ﬁ\B ksg e3h yground are
reqwred The receﬁgor protein fraction is pre era raction of’

natural |y od@H¥i g iMeEStmsHesdt &ied lolCHR Sﬁlerréé@mfltﬁa'ntrerf@@é;ﬁdortq raction
havi ng an acid \GHoy celd )4 /d?ﬂrZQ%&Yieequl\éaltermmlmstehaqtan@ftetxh%ént ur al

Pl Gand bi naitp STRAA thea S K3 R (30t S (5 ool

equi val ent touseatL mﬁsiessenhsleymat -@ral Impusec myreilogmad ceddeptrart [@Ht ei ns.
Preferred e@anﬂue@nof %Qellled tte:st conmpounds i nclude angi otensin, bomnbesin,
canavi noi d, "chol ecyst (%kl nin, 70t an ne, serotonin, nelatonin, neuropeptide
Y, opioid, puri rﬁgtmm@wmn%m d&m)geImSDmersiedna iqen dteicagon,

cal ci topin, ta%@ma@d | ForS @IRMAlAt Ia@,co@ldliiﬁ CRF . aCHA e nddP, PTH,
vasoactive intest,i naalca} oll%peptl de .(VI.P soma,t ostatin, dap am ne, nmotilin,
it

anylin, bradR8stiibe 8% -n Ngdte- ARG e§ Pepli-Ge A CGfilg) 23d0ot ri enes.

pancreast ati(1,9725 prrostead,andi,nd,07t hnosi20xane, adenosi ne, adr enal ine, a and

Seromiine (el Dy AT AT A RIS f1 7l

endot hel i a, té‘r?tnesrf(ﬂj-‘aﬁdrl rt)ormesqaamlﬁ BEForddngi ko T-Ihlel mp!a;ﬂﬁ@ldeatl c 20

pol ypephpde g amdy el qao)le%mwel le denRaGL Gehal iRERt hdg fragments of

Kl SS- 1-described in Wlch D.R, Natl. Cancer Inst., 88, 1731 (1996)

(e.g., a pep(t]1 %@ of 8-54 anino aC| d resi dues contai ni ng 47-54 am no acid

sequence from t heeddtt eyar rhks uﬁarté&bmmo fa chxerfplencactrdpiesent ed by

[SEQ I D [NIO o NeI amtqlesd[ :gigstcel{:l éat%r htesthotasr el%f )Enzymllggyar e9I4abeI ed with
’ 182- 187 (1991) or Proc. Natl. Acad. Sci. U.S.A., 75,

25 1929 (1978).

Insect cells or insects can be transformed, for

example, according to the method described in
Bio/Technology, 6, 47-55(1988).
Animal cells can be transformed, for example,

30 according to the method described in Saibo Kogaku {(Cell
Engineering), extra issue 8, Shin Saibo Kogaku Jikken
Protocol (New Cell Engineering Experimental Protocol),
263-267 (1995), published by Shujunsha, or Virology, 52,
456 (1973).



More specifically, the ligand to the receptor protein or the |ike ﬁfPhbﬁﬂ
present invention is 30 determ ned by the foll ow ng procedures. = 4{, a
standard receptor preparation is prepared by suspending cells containing
the receptor protein or the |like of the present invention or the nenbrane
fraction thereof in a buffer appropriatgqifor use in the determ nation 35
nmet hod. Any buffer can be used so long as it does not Z 4 APR 2003 58
interfere with |igand-receptor binding, such buffers including a phosphate
buffer or a Tris-HC1 buffer having pH of about 4 to 10 (preferably pH of

about 6 to 8). Fopyfhe o POSE Of o MR ¢Ti ik A SPSH fii Cetd nding, 5 a
surfactant such as CHAPS, Tween-BOTM (manuf actured by Kao-Atlas Inc.),

di gi toni n or YRPYFHAMVEC T APRGadds ngr St PAs farrosdi o viife serum

al bumin or geleddgtornpradima Ipadte aadded diad g iHd @redand her for the
pur pose of suppressing the degradati on of the receptor 10 or |igand by

prot ease, a protEadsed rﬂ‘ﬁrbib[eo%bstt?&ﬁ‘eég PVSF, | eupeptin, E-64 (manufactured
by Peptide |nstituliere |tite )hastd et ateniareye spine asdade demisven anount

5,000 to 50Q,.0Q0 . Of { b d wit i 51] ,
E14C] , ?35 S]%Soc%etrﬁggf’foﬁigq}es eg;eé‘dlgsgrgt%‘%qd}fa 184h% t\c%l:‘anths‘néedI|r;ueacﬁetpE(:(]:)?"lr%1 !
sol ution. To kietannHIRE tdte lanvwubeft asorits fediifdud himediingn (WISRYh  a reacti on

tube contai nidh @it i el 8d e ste GOMRRAUNG Y R B SHEss is also
provi ded. The reaction is carried out at approximately 0 to 50' C

preferably 20FZACAATY FAE A SHARD FPURGRRA e & 4t B5TutS U Isirr s,
preferably ahigidrghind mates-ital s3 ol .S .ExAinpare c @i ltid aarddod he reacti on,

the reaction m eds  filtrated thr |.ass, fiher fjlter, paper etc. and
washed with agngdgi%ocl#soplﬂca]tdedea dlnct%so’ the sIgLrIrlé bsuqf]’fu%?l.e Zg"aﬂaﬁgeh'r esi dual
radi oacti vitysuarase dtass Bdamplds |afertheamart iog erheeunsssuriad lndeareans of

a liquid scintdd)aldon SOUHER iU mEQULYS sued & BN &4Geeding 0

cpmin count obtal ned by subtracting nonspecific binding (NSB) fromthe
total bindi nd*{B)2YB S 1 n FONSB) L 4AR) IPEUAH e ASRF AL 2 93550 @RFohi st) to
the recepsor tdAit] HoydwamrRI@Nt goved it rictsaldie t Biaf1esThes met hod
(4) or (5) abqve for determ rl_'ati.orltof a ligand to.the .receptod'.‘_ﬁ{otei n of
the present imenttH? 335 O e & o T B For¥Fordfed SR ¥ B 1 ows. The

2 4 APR ?003 &hydrogenphosphate, magnesium chloride, etc. In
addition, yeast, vitamins, growth promoting factors etc.
may also be added to the medium. Preferably, pH of the

20 medium is adjusted to about 5 to about 8.
A preferred example of the medium for incubation
of the bacteria belonging to the genus Escherichia is
M9 medium supplemented with glucose and Casamino acids
{Miller, Journal of Experiments in Molecular Genetics,
25 431-433, Cold Spring Harbor Laboratory, New York, 1972).
If necessary and desired, a chemical such as 3f-
indolylacrylic acid can be added to the medium thereby
to activate the promoter efficiently.
Where the bacteria belonging to the genus
30 Escherichia are used as the host, the transformant is
usually cultivated at about 15°'C to about 43°C for
about 3 hours to about 24 hours. If necessary and
desired, the culture may be aerated or agitated.
Where the bacteria belonging to the genus Bacillus
35 are used as the host, the transformant is cultivated
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receptor protein-nediated cell-stinmulating activities (e. g., the
activities that pronote or suppress arachidonic acid rel ease) acetyl choline
. release, intracellular Caz+ release, intracellular cAMP 5 production
intracel lular c@wP production, inositol phosphate production, change in
cel | menbrane potential) phosphoryl ati®h of intracellular proteins,
activation of c-fos and pH reduction) may be determ ned by a publicly known
met hod, or using an assay kit 10 conmercially avail able. Specifically,
cells containing the receptor protein are first cultured on a multiwell
pl ate, etc. damegaltly tate dbayend 0det eromakatutord,0 "tchef aredibemt $ rrepixaced wit h

fresh medi UDOTuiddh AN ARAIOPT AL ALY ALK AL P! | oved by 1

i ncubati on for gl ven period t'he presence of a test compound,
etc. SubseqLFthtltsFe e é?@ |2 vt doyorIy mle@t(ﬂd ‘the supernatant is recovered

and the resul tinghdFrOdpcdst Sifusddd fd LY B opfiat er I OESehes. Were it
is difficult to detect the 20 fproductlon of the index substance for the

cel | sti ndl atll%gf%tﬁ‘{ﬂ"cef (’é1 g. SUSIPLIfife & SR/ adi ng enzyne
cont ai ned i mddiairce(Has tiamn i i m tart agai, nsircﬁmcmaa:ldegxrceacﬂ Nngeinzyne may be

added pri or Ll;cg;the a7'37'say45dzsor(tlcgeatoe}rc2 asgftéDw“%dei ne%ﬁ%ﬁals ({}h & SWP 25

production suppreSS|oH activi i ne product e cells is
i ncreased bywitdr dkd% faganino Iamsan@#m@u@pre‘ssmfg adf f.edRrash. t he

i ncreased bagali ne Jypducdi orh Gan theny be thef eGtdts) \The kd e fpthe present

invention for determnation 30 of a |igand that bi o?s to the receptor

protei nl8r tHie kfé‘%fmetdﬂémprlésé\ﬁﬂsrﬁﬂ?nﬁ%r?%ﬁprﬁ & Akt feptdr protein

or the like gdndher pr@ﬁ@mraﬂsfwﬁmm el dfl i iy atﬁtmﬂem:m or protein
or the |ike of the

ent ntio t he ne rane ction the 2 4
ApR 2003 60 TRIFR° orin au%ufﬁ’g‘ t%eo“}‘te?e‘]‘pt UL i i{«’e"’hm of
present i nverddessafxangl ek xifrddie ﬂhq;amdtds:teercmmaia Grexdd ttedfort he present
invention arg givel below 5 1. Reagents for determning ligands (1)
Buffers for assay and washi ng Hanks' Bal anced Salt Sol ution (nanufactured
by G bcd5Co.) spptesrehredch €ALDS08% BBFRAESsBFEMUSIESuFsn B (IR yhm Co. )

The sol utigfe iSradSrdinatd oy ddildiafdan ﬂmromh xdhph ~tanddd ter and

stored at 4C. AIternatlveI?/ the solution m repared at use. (2)
St andard recEpt®ft g a0 & 1S o 'V\/rﬁlactﬁmcaﬁe Yetepttt protein of the
present inve(@9an) haso haeicexgy %gwbwneatsejtuaﬁttacbet GyHEssege culture in a
el S SR o DU R BB A
20 of the medium is adjusted to about 6.2 to about 6.4,
Normally, the transformant is cultivated at about 27°C
for about 3 days to about 5 days and, if necessary and
desired, the culture can be aerated or agitated.
Where animal cells are employed as the host, the
25 transformant is cultivated in, for example, MEM medium
containing about 5% to about 20% fetal bovine serum
(Science, 122, 501 (1952)), DMEM medium (Virology, 8,
396 (1959)), RPMI 1640 medium (The Journal of the
American Medical Association, 199, 519 (1567)), 199
30 medium (Proceeding of the Society for the Biological
Medicine, 73, 1 (1950)), etc. Preferably, pH of the
medium is adjusted to about 6 to about 8. The
transformant is usually cultivated at about 30°'C to
about 40°C for about 15 hours to about 60 hours and, if



Compounds | abel ed with-comercially available [3H, [IzSI] ( [1(C Qry, NJRSIBIB
or conpounds | abel ed by appropriate nethods. An aqueous solution of the
conmpound is stored at 25 4C or -20C. The solution is diluted to 1 uMwth
an assay buffer at use. A sparingly water-soluble test conmpound is

di ssol ved in dinethyl formam de, DMSO o#3net hanol. (4) Non-| abel ed conpounds
30 A non-1labeled formof the sane conpound as the | abel ed conmpound is
prepared in a concentration 100 to 1,000-fold higher than that of the

| abel ed conmpound. 2. Method for assay (1) CHO cells expressing the receptor
protein of 3Betdespresamd devired ontlae eccltdire ecan nba d2raeéd &l ture 2 4
APR 2003 61 Qé e fter washing twice wwth 1 m of an assay buffer, 490
QL1 of the assay E)u fer is added to each well. (2) After 5e ~1 of the

| abel ed test conpeuddstrihddedbovhe theureceptarxpuoteis pncdbated at room

> tenperatur alf:Q{af-n%QBH{deTgf d@ﬁ@@ié‘@eﬁ@%ﬁ@&é?@&'ééﬁ pinding, 5 ul of

the non-1| abeled_co I's added to the syst (3) reaction m xture
is removeéd aRECEREe H‘st]&?ec%%ﬁé%f“@r%‘??re%fmﬂ!% Erﬁﬁlsf)‘?r%%hr ng buffer.

The 10 | abel ed tert eceappusd bovbdihOothpacehhs pspdha506yedhbn 0. 2N
NaOH- 1% SDS and then, m xed. with 4 nl of quui$ SC‘?ntl EtOé ?(gmanufactured
by Wako Purep’éﬁ%ﬁ’ijgeafnvfﬁ’aﬁﬁ??icé%? Iﬁ?ds.?l?a’f?ﬁe h2 ¢ R bact Foi §ﬁns nmeasur ed
using a liquthelsustuneiféatrbmedozimee Byanhé atolliedihy Beockednrés.). The
l'igands that binght tHe LEEERESE ?EQEF R 8F iPg Lhkﬁlai %QEtEBESE”t

i nvention include substances speciTica resent int rain, pituitary
gl and ard 20°f9aﬁ‘é?e&%esﬁ‘ihnblll'é%n%%O%ubﬁ 13* deisedr Brafgtbe efdi hurponbesin,

canavi noi d, QPOJ:6EY§FOJ£fElé£* c@iyimmﬁ SEROt OFdAls £ SBhAH ONb A, c@@yropeptl de
Y, opi oids, ““”ef)%@ eSS| J?Elgt{ocm PACAP, secretln g agon,
h KNSR

cal ci t noni n, *8df®@ oY e tpd aBe AEqPe , PTH,
vasoactive i nnestapaj:opﬁpatdebxﬁﬁ/f&)) Bloerat st &f o Fmasioparni aellnbsi | in,

anyl in, bradykipi g galebd of Mpgeneet sl fledh pepth de. (GERR), | eukotri ens,
pancreastati i, - prost agr andi ns) ronbbxane, enosi ne rénaline, a and
(|-chenﬁKineElFeasgni¢%t8°n(?KkﬁrQEKMEnGOW(¥§y1Y$@F¥@e &mﬂ#qs PF4, | P10,

GCP- 2. CP- Lz BEA4. (MO yci 109, M Flidea M- @hex 8o RANIES) endot hel i n,

enterogastrin, histamne, neurotensin, pancreatic poI ypepti de and
gal anin as wel}tEIEHER¢ | @EF ar THEDL i H]éef?lé‘g%n?§t’6?ckl &8 $h@escribed in

VWl ch D.R, decdltbr protein or its partial peptide of the present
invention can be obtained. The buffer used for the
20 procedures may contain a protein modifier such as urea
or guanidine hydrochloride, or a surfactant such as
Triton X-100™, etc. When the receptor protein or its
partial peptide of the present invention is secreted in
the culture broth, after completion of the cultivation
25 the supernatant can be separated from the transformant
or cell to collect the supernatant by a publicly known
method.
The supernatant or the receptor protein or its
partial peptide of the present invention contained in
30 the extract thus obtained can be purified by
appropriately combining the publicly known methods for
separation and purification. Such publicly known
methods for separation and purification include a
method utilizing difference in solubility such as

35 salting out, solvent precipitation, etc.; a method



35 Cancer Inst., 88, 1731 (1996) (e. g.) a peptide conposed 2 4 APR%iom 2003
62 of 8 to 54 am no acid residues and contai ning a sequence of 47 t

amno acids fromthe Ntermnus in the am no acid sequence represented by
SEQ ID NO 10, or amdes, esters or salts thereof). 5 In particular, as
will be later described in Exanple 3, particul ar peptide fragnments of
KISS-1 described in Welch DR, J. Natl. Cancer Inst.) 88, 1731 (1996) (e.
g., a peptide conposed of 8 to 54 am no acid residues and containing a
sequence of 4'7 to 54 10 amino acids fromthe N-termnus in the amno acid
sequence repﬁae‘fzem adk dnyi HE(g Idaﬂ‘i@rem:e Qrm afe RS, 1 AStwerisglod Sedi sad her eof )
is exenplifi s the ljiga t blndsto cept or otein or the |ike
of the prese‘%tafl Neht i 't oln‘g: ntgi aa 1eornrﬁ "gpeptl (I}e rcagtnpogse o "8 to 54 amino
aci d resi duesolyak rolemide rgela asleﬁmmmrhqrfesam t et ard metdwdls from t he

N-term nus i&fm@n%@ﬂﬁwﬁ%%ééﬂfé%ﬂﬁ%é)ysﬁQdP N 10" refers

ta any pept| de so as It 1s a peptide conposed to 54 amno acid 20
resi dues San®XIHRR i TF WERFERIY ofe 7 t & e iRt ek P ¥4Dm t he

N-term nus ld‘rﬁf‘&&[ﬁ@%rﬁ@&éﬂh@@ﬁfﬁﬂfﬁ%}ﬁ%éﬂaﬁﬁ%|tQ/ NO: 10. Such
pepti des have substantially the sa de activities as those, of the
recept or pr ot T MBTOGHRPHY ke Tt - 'tt?e“b‘{)rggbéntu% Srinshidiif geenfce in

| i gand- r eceptiydrdp s ingi {pr apest V9s areoeddsestphadeath inth godr Sodnyarode t he

I if I f th
| Tgand pept FHET T e R ey B Whende MRS CRTTY © To 15730

am no adiod résfterenchatn comealentzi s@pidiceswth A5 t o 54 ami no aci ds

counted fror&é&&é\&é%m%@g d 1 (R SIHB AU d N 4t @B nojjaci d sequence
represented by SEQ | D NO 2 4 APR 2003 63 I\/bre referablg the |igand

pepti de of the p‘P’%%‘éth?nﬁ%ﬁ?PB?lrl%?ﬁﬂ’e% AT pbpt i BRT tE_beReRFH{2ani des
thereof) repsesetd esirayerBEQ 2Nl orl Ithdl, odth infed 4is Masta pfwdéerably, the

| i gand peptide of the pr sent venti on | clud tide in which the
carboxyl groﬁp Tt The e (2% 9 a‘ferq;rﬁd1 e HS SR b U fedy

known methods or modifications thereof Oon the other
hand, when the receptor protein is obtained in the form
of a salt, it can be converted into the free form or in
the form of a different salt by publicly known methods
or modifications thereof.

20 The receptor protein or its partial peptide of the
present invention produced -by the recombinant can be
treated, prior to or after the purification, with an
appropriate protein modifying enzyme so that the
protein or partial peptide can be appropriately

25 modified to partially remove a polypeptide. Examples of
the protein-modifying enzyme include trypsin,
chymotrypsin, arginyl endopeptidase, protein kinase,
glycosidase and the like.

The activity of the thus produced receptor protein

30 of the present invention or salts thereof, the partial
peptide or its esters, amides or salts of the present
invention can be determined by a binding test to a
labeled ligand and by an enzyme immunoassay using a
specific antibody.



Regardi ng the am des or esters of these peptides and salts ther eof,'lt"héPR 2008
sane disclosure as in the salts of the receptor protein of the present
invention and 10 the am des or esters of the peptide fragnments applies. For
t he pol ynucl eoti de encoding the |igand peptide of the present invention,
any pol ynucl eoti de can be used as |ong4as it contains the base sequence
(DNA or RNA, preferably DNA) encoding the |igand peptide of the 15 present

i nvention. Such a polynucl eotide may be DNA and RNA includi ng nRNA encodi ng
the Iigand peptide of the present invention. The pol ynucl eoti de may be
doubl estranded oxnsibgitest tantled. r ¥hes ot her Pod must edt s deal ss,

doubl e-stranded, it ma]é/ be dO#Jb| e- s.trandsetd I%NAaoricgeOs DOI\LA: a@\p hybrid. Were
t he pol ynucl% iR ipnegpf%ls ?a%de’d'fs i r’%ﬂ/ béH SehsE stiand (i.e., a
codi ng stramicarding am | SengEretemndinventiom (teraiodifitgeistrand) . The DNA
encodi ng theg 1 gand pepsy f Es]g;’g W ' any of
genom ¢ DNA,s%dénom cgﬁékif?%?la\f%/@ac erq \%"god %r g{nla}ét 'ﬁ%%%?/?és&eand tissues
descri be§ aboveteTDNY | i aFikelerf ViEtR fRXARYHe Peent iR t95sth® descri bed

above and syniqeid coddViadher vieged Wrddede upashdidn t Menddibraiyl By be any

of 30 bacterjophag | asm d, cosm d and phagem d. The may al so be
directly arrpi? ?’éagﬁ/g?%)sé“a@f 3?&&‘}3{)'[%‘“2@ SHEEs M hai n reaction

(RT- RCR) usimgnaddikonal adntiBodrestRWS frant ian fheparad feamniiee cel | s and
ti ssues descyy be 4. AP 64 Speci fi e DNA encodi ng
the Iigand p{‘allﬁ) i%eeg%)yfﬂeprp%teeslerﬁt& ﬁt\c}géztll%kne rrogif/ {)ﬂeecgr[ln%/gﬁ\lﬁ&pso long as it
has a séfuentkvertiqn ter Sdheynd igandipRD tiddmted theomreremMNternminus in the
am no aci d sgguieheeok epresented by 5 SEQ ID NO 10 and contains DNA havi ng
t he base sequence encoding_a peptide conposed of 8 to 54 am no acid

resi dues. More sPBei ?PElQR%%pE%sU&? FPRPRAT REQEEHY PhetReghtli®pepti de of
the present d‘;gyﬂmigﬁmémi Lﬂ(}&'&r{\fa‘&ﬁ &ﬂ%@;?@@%&%éﬂd@eoba?e ]
sequence encgodi ng_t he peptide that ha - m.no_ aci.d sequenc romthe
NLor mi nus. at PR TET S i FLSTbT Thee Hin i A LTt Y TRSETtEd by SEQ
| D NO 16 ankhewmpnesksds for Ifamniaotwcint rast idediedrre apetiérzal |y, the

DNA 15 encodjagn & hes | 4 gadide | G Ofed d}Sr B G5EN e 4 IVENTLIRD 1 Ed UdeS DNA
contai ning a DNA havi ng t he base sequence encodi ng t he &%pt' de t hat

contai ns t hethfi PHeBRTE SRR r¥hridsent @y mmyide the 12 13 or 14
and conpri sesr8sémt 1bnwen iomci d resi dues. 20 The DNA encoding the |igand
peptide of the present invention is, for exanple,-DNA containing the

139- 162 base sequence fromthe 5 end in the base sequence represented by
SEQ | D 90: 15Prewla conpon sé ign@dod oLl drasidsqdylr the |i ke. More

speci fical ly o he, DN 00001 58 254 o d gand Aspdj ds: o, Lhe, PLgpept

i nvention includes containing t -162 base 'sequence” fromthe 5 end
at the 3' end of TPRerBaSRLIEGREAERIR cPF eklefit Hk By GEERE PRBSERS and

conprising 2fn¥éondbobasesthd ypigaid eyl ®s of the s eneodi ng the |igand

30 peptide of_the fresent L hvention Céncl ude DNAs conf ai ni n%i%e DNAs
bearing the TREPREITV el DRF LTS ot ddMay 5 I FY 1%° 17, 18
and 19. 28er etogeshpeci ¥i th exaumpi ess ofr tdiel Bt enoodig 4 hee edcdt seapience

CorreSpondingréguégetﬁixgﬁg%£§%§”§§ the administration. In order to
potentiate the antibody productivity upon the
administration, complete Freund's adjuvant or
incomplete Freund's adjuvant may be administered. The

30 administration is effected usually once every 2 to 6
weeks and approximately 2 to 10 times in total. The
mammals to be used include monkey, rabbit, dog, guinea
pig, mouse, rat, sheep, goat and the like, with mouse

and rat being preferred.



2 4 APR 2003 65 (1) for the DNA encoding the am no acid sequence L, APR 7003
represented by SEQ I D NO: 10, DNA contai ning DNA having the base sequence
represented by SEQ ID NO 15; (2) for the DNA encoding the am no acid
sequence 5 represented by SEQ ID NO: 11, DNA containing DNA having the base
sequence represented by SEQ ID NO 16;46(3) for the DNA encoding the am no
aci d sequence represented by SEQ ID NO 12, DNA containing DNA having the
base sequence represented by SEQ ID NO 17; 10 (4) for the DNA encoding the
am no aci d sequence represented by SEQ I D NO: 13, DNA contai ning DNA havi ng

the base sequengg ¢@Rr gsephed th¥nSER EQeNQEnégioﬁE@,aﬁ@lbgeg-the DNA
encodi ng the am no aci d sequence represented b I D NO 14, DNA

. [ ( SEQ | [ .
cont ai ni ng Eﬁﬂ@ﬂﬁvpﬁgcislﬁheaﬁaé%lgéhuﬁaﬁée%%pgﬁgeﬁ@%ﬁb%QYSEEF?D NO  19.
The |igand pephbdedoist Be1peee@nfrbiVeaihmOpl O6dE8t &f SmaBgi des or salts

thereof as well _as the,pol ynucl eotide encoding the |igand peptide may be
manuf act ur ed™ 'R 4% nﬂéghs¥ﬂ$f%?n?0 ?h%'heThS%s P%?nzgpﬂﬁﬁgfgfturing t he
recept ors prdyeph oodéhés| c&klettefleaptesenvoi noefifvendans from the

the'*o'Y”UCE§8£&d§mSQHQQ%QQoLhgnéagﬁe E?g%%g?ﬂ§r9395¥?§r9§gige present

invention, esters or amdes or salts ther rerna soneti nes
referred tocasteheefli ghntepeperaefvredneithkByeionaecpt b8eh? Fhventi on) as

wel | as thenpab¥Nysheobhdeneagoginqut Deg! hgprdaeaRrt i denar enusbyy as a safe
and | ow toxic¢ dru? deﬁendlng on the élﬁand'acékékt%' The &lgagd pepti de or
the like of “th&¥prfBsBREL 88T nURNKt PBNnIGhE THE® BhcBlPMB  Ehe®%ane possess
a cancero nerastashg shpplabslad aeteptdy pndtaie dhusheskike &66r

prophyl acti g,gr L NELAPCULLCa01Hg OF Bhl SRDEEESOLE:ide: of UpAoCaNCEr,
gastric cancer, ['I'VEr cancer, pancreas canter, Targe rntestine cancer,
rectal 2 nraPRnROOBvestiancevyhichl vhltaheedespribedt batancevitbvary

cancer) uteggeepMteabrGANESIloPE8ABY RBREREInSt Ehe HDRakhgand peptide or
the like of the present invention and the DNA encodi hg the sane al so

e t
possess a 53pFa¥aR¥acfuhbei bAPPLYDF aR PRt aRPTDt fOahRearRELRACY -

15 The fusion may be carried out, for example, according
to the method for Koehler and Milstein (Nature, 256,
495, 1975). Examples of the fusion accelerator are
polyethylene glycol (PEG), Sendai virus, etc. and PEG
is preferably used.

20 Examples of myeloma cells include NS-1, P3Ul and
SP2/0, with P3Ul being preferred. The ratio of the
number of the antibody-producing cells (spleen cells)
to the number of myeloma cells to be used is preferably
about 1:1 to about 20:1 and PEG (preferably PEG 1000 to

25 PEG 6000) is added in a concentration of about 10% to
about 80%. The cell fusion can be efficiently carried
out by incubating both cells at about 20°C to about
40°C, preferably about 30°'C to about 37°'C for about 1
minute to about 10 minutes.

30 Various methods can be used for screening of a
monoclonal antibody-producing hybridoma. Examples of
such methods include a method which comprises adding
the supernatant of hybridoma to a solid phase (e.g.,
microplate) adsorbed with the receptor protein or the

35 like of the present invention or the ligand peptide of



useful for prophylactic or therapeutic drug of cilia cancer, hydatid ﬁp&ﬁNS
i nvasi ve nole, mscarriage) fetal hypoplasia, sugar dysbolism IimLf
dysbolism or |abor induction. 10 Wiere the |ligand peptide or the |ike of
the present invention is used as a prophylactic,/therapeutic agent as
descri bed above, the ligand peptide or 4t’he |i ke can be prepared into a

phar maceuti cal preparation by a publicly known nethod. 15 Wen the DNA
encodi ng the ligand peptide of the present invention (hereinafter sonetines
referred to as the ligand DNA of the present invention) is used as a
prophyl acti cthbaepapsentciagentias alesant been abbvectiheoti gagedtbB of the
D v CRLLRNa TBY, DEeUSClaRl 00 R00 0 s ALLEROAPSLLL NG LheLBLAYE
appropriate vector such as'retrovirus vector) adenhovi~rus vec

adenovi rusasé$ebenectovée ucebet arefvsedweer byhe ¢cohiehu$édbonl avhhs for drug

adninistratiﬁauslhﬁmhhﬁfﬁgoghwaﬂfaﬁbfb@a Seaty By LeNi 4981 6@Nw 8LROaE
adm ni stered as, naked or with adjuvants to_assist its uptake by

gene gun or Fﬁ?bﬁ@ﬂtéVEafHEFE?ngﬁc%ragn CRZYRet®F WFeheann§dPBYel . For
exanpl e, (1)débectlg@ndhee@bndelamaihentik@dpfbb@@dpt@sené sayeation or (2)
t he DNA encodhﬁg t he éi and ge ti e_gan be_used Oég é #g the formof 30
tabl ets which y bg" uga?eE ar el f? n%%%%gh?ﬁsaﬁ e a, capsul es,

elixirs, mcsopepsatestetf. hybrigamenteral sglia DhQSéonasofbédjecthble
preparati ons,gugh as; ﬂm&ﬁggié f?h“éh@?béﬁg 8rSE§8€Q§hOR | Dayhgr or with
ot her pharnaceutlca Ty acc B urd hes reparatlons can be
manuf actif edthy AERER Oflerhéln 2r4t%PF@2@93067thﬁgaﬁﬂsﬁ§6t|de or the like

OL thelpresemhveﬂv@eﬁleﬁ ene(Zig&H@ PP eagodi nghéhprbsennd peptide with a
physi ol ogi ca t own arrle vorin ent, excipient,
Dentcre. Jan te¥ptEETR.PoBFH FIaVEeE ) Fidlg e, RonfBRRte 8Eoa Form
required in anggmerahﬂydaceepiad theneenappbnal aotib&dngbphadmtoeuti cal
preparations, ghgofgglgﬁagggredlent in the preparation is controlled in
such a dose t at an ap riate dose is obtained within the specified range
10 gi ven-> Addi ti ¥8¢& WP§§FEP§a&n?ﬁtﬂésﬁ§t§ancéssﬁﬁé§cé?é acgerdd@da bi nder

such as gel atb0pubEPkNySkAbRA, méﬁﬁga§38£htB@ﬂrgﬂﬂhﬁfﬁbhE1o§B exgi pi ent such

as crystalline cellul ose, a_ swe agent ch as corn 15 _starch, gelatin
ol gi ni ¢ BERGTab. | BBF ESHECEHER Cat oROneLrans et el of enodt UheEPEN g

agent such aan$maloeel1basupseeaeﬂteacahah|HATamuynoihavnmnag agent such as

peppermint . akamBAOcoLh ARd ENSRINsYPeNALDeSUNLE cd8Rag8A! SoLDLpe form of

capsul es, arriers suc oils e used
tOgethHZQM tmeﬂhemaadntbeesmgégzeﬂbéa fdvves- thﬁshﬁbrﬁéomenpesugrew for

i njection ”HYhQEeEQr”ﬁb@téﬁaﬁﬁﬁerdkﬁﬁxtQs@ocﬁgaﬁﬂﬁl@Bﬁkaﬂﬁﬁﬂerlﬂseg to make
phar maceuti cal conpositions, 2&@ Essolwngf.or sus ending the active
t

i ngredients PA%*a BESUEBRARIE %Bﬁhtas BLabr PPH}BEL FBA m;tﬁl natural |y
occurring vegetiabie (sakoshabheashsmrsaak Dhluandiesconud.di koneadnihg prepare

the phar maceyl i ¢gl , gOpgsLti g, s FxagRles of 88, aguPeUs edium kR Ini ection

i ncl ude physiol ogi cal Phe-and an-rsotonic-solution 30 con ining glucose
and ot heé¥5 augblcavgtagenrf gehybripdooebilEBM: 1P paNhEsol 8Rdysbdi Gm. .

chloride) and.ga QﬁdUEﬁ@ EQkSOHQh”BE'QQe&‘EBraEhépQEQQEtébﬁ dhgsol ution
aid such as an al cohol hanol ), a pol yal cohol (e. g., propylene

gl ycol and pSF?@FHyWéﬁéu@IygBF)?“éthBﬁ bARci85CeEFigdt it gEngrally
pol ysor bate 8@T%2oandtbHCPo50) ) peb€erdBly 37°C, for about 5 days to

about 3 weeks, preferably 1 to 2 weeks, normally in 5%
30 CO,. The antibody titer of the culture supernatant of a
hybridoma can be determined as in the determination of

antibody titer in antisera described above.

(b) Purification of monoclonal antibody



2 4 APR 2003 68 an oily nmediunm) for exanple, sesane oil and soybean ﬁi &?nﬁ%
be used, which can be used in conbination with a dissolution aid sug
benzyl benzoate and benzyl al cohol. 5 Furthernore the

prophyl actic/therapeutic agent descri bed above may al so be fornulated with
a buffer (e.g., phosphate buffer and soglium acetate buffer)) a soothing
agent (e. g., benzal konium chl ori de, procaine hydrochloride), a stabilizer
(e. g., human serum al bum n, 10 pol yethyl ene glycol), a preservative (e.
g., benzyl al cohol) phenol), an antioxidant, etc. The thusprepared liquid
for injection i sdpavadion fadd efhAiT iva AR F At mrglaisl Since the thus
obt ai ned pharnqj_a%%%ti cal %reep%rrat.i an 1%;&5c %afd§nan hIeovg/atm%ximc teq_e
preparation Ean BEYadfini st SPEG TS Rl 5P éfital s (e.”"g., rat, nouse)
rabbit, shees applied hkoviceavendtionddg sempariedyoneand) pukid idegd cof t he

L, Jand Peptids Yo1yad drlli® o0l 1438060 Gy AXCHLLARKALhES ependi ng on
subject to be 20 aam nistered, target organ, synptom route for

adm ni st ? at P fdc@tian ofr drmaaeidriobuddfisor forh@*@ewd & s Sidridldy about
0.1 to aboutouk)0 MEonieialedlpy takavhn ,1.i1@ckq ea®eyle PR iMt. and nore
preferably about, , or a patient. wth cancer

1.0 to aboyt 20 per .day f
(wei ghi ng 2§r€§llPd)t.atllr?“parefljfﬁtcé:rré’l%ﬁrﬁsr’risst OFM) 1% ali%hgl e dose vari es
dependi ng ordeshjpadtont oriledr debm rixshamegexst dreget. ,0MEMNE) ,synptom route for
adm ni stratign, . it.s a n : adip nj It active
i ngr edi ent i“;itrtrré"\%ﬁ‘cﬁijs#;‘dé‘it 9%y ag?éé IR e SR Y el 2 S0 g,
preferabfy ansutfigatig aedicd ¥high semprdise spresfldregiipdalsadty &l t o about
10 nmg for aPalinydy Wilth GANGRIt iGeRiedhiats £ ded) sulk®r aQt Rer ani mal speci es,
t he correspondi,ng é’ se as converted per 60 kg weight can be adm ni stered.
2 4 A?R 200?”@9%%’&5&“& SHe 9 PFATE DRECSE Ihd NrefdMt S éntd%h vari es
dependi ng ordisgydGititng it eaditindiisige ted obitarigete her gavt,i @t om) route for
adm nistration, etc.; in oral admnistration, the dose 5 is nornally about
0.1 to about 100 ng) preferably about 1.0 to about 50 ngy, and nore
preferabby difmepararitm afowold® legadeanddypddor] a patient with cancer

(wei ghing 60 kg)phd HdBFEN ARl a RGBS IS A N)p ddie sl N e 056, vari es
dependi ng on subject to be adm nistered, target 10 organ, synptom route
for adm ni stG3dt itsh MaguEaqhnr§d bys PIPITlag&OeY ™ Fetdndf S%er the active
i ngredi ent inddisvieraisine ather «ddi.| YyFeOSExampabouh Qofipike algout 30 ny,

preferably about e (0190 23 e LIS BRI 0 iy 1O about

20 and a carrier protein is formed and a mammal is
immunized with the complex -in a manner similar to the
method described above for the manufacture of
monoclonal antibody. The product containing the
antibody to the receptor protein or the like of the

25 present invention or the ligand peptide of the present
invention is collected from the immunized animal
followed by separation and purification of the antibody.

In the complex of immunogen and carrier protein
for immunizing mammals, the type of carrier protein and

30 the mixing ratio of carrier to hapten may be any type
and in any ratio, as long as the antibody is
efficiently produced to the hapten immunized by
crosslinking to the carrier. For example, bovine serum
albumin, bovine thyroglobulin or keyhole limpet

35 hemocyanin is coupled to hapten in a carrier-to-hapten



15 cancer (weighing 60 kg). For other animal species, the corresp&ﬁdﬁﬂbmm
dose as converted per 60 kg wei ght can be adm nistered. (2) Prophylactic
and/ or therapeutic agents for diseases 20 associated with the dysfunction
of the receptor protein of the present invention The receptor protein or
the Iike of the present invention or the DNA encoding the receptor protein
or the Iike can be used as a prophylactic and/or 25 therapeutic agents for
di seases associated with the dysfunction of the |ligand peptide of the
present invention. For exanple, when any physiol ogical activity of the

receptor praQisightofrdthes P d1uRiHd19n ccannet e ﬁmwﬂ due to a
e

reduced | evel of the receptor protein in a patient ( i ciency of the
recept or pro"c%isn'), the ligand activity can be exhibited by the foll ow ng

met hods: (1) thearecepdof @f diderdativh lddenttd ddie v asesd fowention is
adm nistered to the patie tQ 35 s l,enent the,anmount .of the receptor
protein or '(t:tnhee CPEL AR Dol o 55 %ZOD hoalp ) tﬁéugﬁﬁﬁﬁipegydfhe recept or
protei n &f tdrrhmdisianitds nyeaitd ignides agidivedssl éstethenshtaavitvaned a)

adm ni stration of AR ddVa enading dda Hiffe R fu Pt & it odyia dresent
invention to the patient for expression, 5 or by b) insertion of the DNA
encodi ng t hTWRFAT 1t e P IRPYRESt invention in the target cells
for expression, e ¢ded€eddSiddusr@apdtessetaditniitdrdéd ansplanhed into the

patient. Thus, the anpbunt. of the recept.Qr protein.of the present invention
can be 10 i:‘lfjilroeoags]ee% FH NS peaf’ttiq'ée 5 e&yebrfwgﬂqihg%ﬁd”gtc}{)ﬁﬁ’ﬁl%ﬁ% be

exhi bi t é@ sdn‘!d::ihxﬁritys th erhedf csrier,g tthe tr emeptrorodurast eibe arntitody ke of the
present Inv 'é}pe Y6 SV ENGLAINY e et%eg}cﬁ:r V& npd the present
invention is useful as a safe and |'ow toxic cﬁ; P yel acr_i1c and/or 15

t her apeuti c Q:FFfthbCfQif Rﬂ%@%@é’%d’cﬂ% éleWiq HHeS ERAFIATot imlblfettme _
receptor progedihdfs t4ie yraseHr | iMcrd te H@dRPaPtLj Braieighpr the |ike
of the present |é1v,en_t| on and the encodi ng th or protein or 20

he DNA e recept
Lhe 11 ke post e L ek e (e AR R R Assihd St HA Kb ARFEAEE t hus
useful fer ppophtectéeveyyr 2 hey spewddks dimg Dt llo caimees siff ecotgal . | ung

cancer, gastric fROCEL) I 480y CANCEE,aPANEL 685 CONLEL, b LS, | phesti ne
cancer, rectal canc ,.%0 on cancer, os?ate 25 cancer, ovary cancer,
ut erocer vi ctleshcerscifremstettancaref@rably from the blood of

mammals immunized by the method described above.
The polyclonal antibody titer in antiserum can be
20 determined by the same procedure as in the serum
antibody titer described above. The polyclonal
antibody can be separated and purified according to the
same method for separation and purification of
immunoglobulin as used for the monoclonal antibody
25 described above.

The receptor protein of the present invention or
salts thereof, partial peptide or esters, amides or
salts thereof and the DNA coding therefore can be used:
(1) for determination of ligand (agonist) to the

30 receptor protein of the present invention or salts
thereof, (2) as an agent for the prevention and/or
treatment of disease associated with dysfunction of the
receptor protein of the present invention, (3) as a
genetic diagnostic agent, (4) for quantification of

35 ligand to the receptor protein of the present invention,



The receptor protein or the like of the present invention or thelﬂiéﬁh@m
peptide of the present invention and the DNA encoding the receptor protein
or 30 the like of the present invention or the |igand peptide of the
present invention also possess a placenta function regulating activity and
are thus useful for prophylactic or th®fapeutic drug of cilia cancer,
hydatid nol e, invasive nole, mscarriage) fetal 2 4 APR 2003 71
hypopl asi a) sugar dysbolism |ipid dysbolismor |abor induction. Were the
receptor protein or the like of the present invention is used as a

prophyl act i ¢(5t Hferapeuttden imgagentz asmppesad Hedoaliere, ahhtagoadept,or protein

or the |ike b r.epar i . i r rati by a publicly
known et hof&ac{}\ﬂe%’ht%ﬁe% esngt(})1 i %dpl{aﬁég‘ri%%eggtegr%&p;Bgt(;g’i%ﬁ%ort?{%he | i ke of the
present i nverdeptothenoitedft @f $heepresent0 inyeatiod vodag HigapNA of the

present i nvgﬁ&i WY dr BRAtAFoF RHAPBHAhitdbhhahape it «adsih (2% sddescri bed
above, the of the present invention may be used al one or after

i nserting i tVF5HY Sa HFFRSES at@MPEdSd N Is Ge lF TR oradr J#9PRd SFect or
adenovi rus wemadfordrst15 eadenovihats aa%ee6 ahed bindisgvecboreftgl | owed by a

conventi onal ans faor dru dministration. . The DNA of t.h resent
i nvention cé’r?mg“iese@ &glea nglc%pgtogr ggoé:selr?al?gd tBﬁA)prgrsevIﬁtt i ia jnJ‘vlé)n s to
assi st its wndake Wgagaehe (Jun forr ttveowgland iddichation suchkh®s a catheter with

a 20 hydrogelec Jiilo @t lAn GF) fhile 15RO Y QhrRiskn® ihRRrldiks Oof the
present invention or (2) the DNA encoding the réceptor protein or the |ike

can be d8ed Falfigr itha ReWSehisr Wiem &Ys aRtiORHeF € flFar coated if
necessary 2%ed¥ptdasigrefteiGapiuitd®e 18lkieXidfS th¥ Precapiulies &ition Of
parenterall yr’iﬁ {?ge orm of injectabl_e pre%arati ons sych as .a sterile

sol uti on and™f sWpditdi EF PR TRIEER &F WP "REr PP b&TE @S 15e

accept abl e IDNjuiechcofexe tree parcaiptars peateia manufhac tluked dfy thexi ng (1) the

30 receptor Nge]s | i ke of the present invention or (2) the DNA
encodi ng thepqre%tceg{gol?lvﬁﬁ%?&nﬁ or the like with a physiologically acceptable

known cabrier, fImvrtthiesgant a eugsivat | (e.ghi.clagommt.septic, stabilizer,
bi nder, etc.adthgdiiid, dasage thahManeQuis @Ghe3D iindid g0ty accept ed
manner  appl Ibeedtv;[e%nrmakIlnlggand2 aArfldAPtlﬁeZ(%%%eptor protein of the
present invention specific to human or other mammals
can be screened, using the ligand-receptor binding
20 assay system later described by applying thereto the
expression system of the recombinant receptor protein
of the present invention. The agonist or antagonist can
be used as a prophylactic/therapeutic agent for various
diseases, which will be described later.
25 Hereinafter, the receptor protein or the like of
the present invention, DNA encoding the receptor
protein or the like of the present invention
(hereinafter sometimes collectively referred to as the
DNA of the present invention) and antibodies to the
30 receptor protein or the like of the present invention
(hereinafter sometimes referred to as the antibody of
the present invention) are specifically described with
their use.
(1) Determination of a ligand (agonist) to the receptor

35 protein of the present invention
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72 pharmaceutical preparations. The active ingredient in the pr ep;lar ation is

controlled in such a dose that an appropriate dose is obtained wthin the
specified range given. 5 Additives mscible with tablets, capsules etc.

i ncl ude a binder such as gelatin, corn starch, tragacanth and gum arabi c)
an excipient such as crystalline celluipse, a swelling agent such as corn
starch, gelatin and alginic acid, a lubricant such as 10 magnesi um
stearate) a sweetening agent such as sucrose, |actose and saccharin, and a
flavoring agent such as pepperm nt, akanmono oil and cherry. Wen the unit
dosage is in the”fé)rlrg(_cgpt%osdgoq:%idhloqliltq]ecqrir]deerosf SHN AR Lds and fats

may further be used together wth the 15 additives described above. A
sterile conpdSiantdRn df uFiedctli ¢F Ray B erRsr FEFated T48dd9didRd to a
convent i onalggteitiahn ikged 1Q gamlde (RRINTREFULC &h eC @R PIbiroRTotRiG ., DY

di ssol ving or. suspendi ng .the acti,ve ingredi.,ents.in a_vehicle such as water
for injecti & \}#’[ PIeY A%y P33 8 &4 risﬁ&%\?es&egﬁloé'oi | such as sesame
oi | and Boconut Widt iet,c.tHe mpresprarte ithveenpMrear memeritdesala cwiosi ti on.
Exanpl es of g %%Lﬁ%%&n%g} ‘émlfi%.fan'dnlt%‘:tt'h%” He’&%'p‘é%% ﬁ%'}%sc'e.Q'nOQJfC gpsaline
and an isotonic solution Containing glucose and other auxiliary agents
(e.g., D 25ps@ssintolinvprtdiom o6 sadd ssddiemecéhl ohilgd) campriwesbe used in

combi nati on ity iy Ay AIHtd rdipteRledtn @F aind PHehaat amvdngakel (e. g.,
et hanol ), a polyal cohol (e. g., propyl ene_§%l_rycol and pol yet hyl ene gl ycol),
a noni oni ¢ AFr PRI NEESPE IPoIoPRSASH ¥ 1SBTR &FF THEO™P %t c. As 30 an

oi |y nedoum f ore:etgyiee,oSasapoutids ardd soyadediindydde used, which can
be used in cQnrhi.nati with, issol ution _ai .as benzyl .benzoate and
benzyl al cotol® lIrgztejiryt %re}lror‘r‘%lrleht ﬁgld;sr 3&€I'écta%gﬂt°%%%§6§m i%comagegnltn'BS descri bed
above may alcseaye nfodrdnulciiod e oisttiokd nidwf, f @l utahiseAPRe2OCPNAR, (€. 9.,

phosphat e byfd %rto&h'l S QEUDACRLHL WUILA: @ LT 308 A 18,

benzal koni um chl ori de, procai ne hydrochloride), a stabilizer (e. g., human
serum al buniaxy 5581 iyet IRACHTe FOFTHOLR o IPNESEORat iOfd CAEOTG R benzyl 5

al cohol 15ph@ﬂye)nonﬁaxﬁ][l_tr{,lo@;d@rﬂostattq.n,TIm@:_RtHhumrfepalrcad{,ISicmi,d 91;]@{, )
injection is nornal, Jlled.in._an apprqpriate oul e.. Si t he thus

obt ai ned phé’ﬁ?ﬁ?@g&’i%all%eéﬁdf’é’tli &S §e35ft§%a (?%Ir;p@\ﬁpttdvgiec,&%%é ‘pr epar at i on
can be 10 achumatsissrasgdnt,0 dogreening, memidlin,(@emyd.in,r dradykisen,r abbit,
sheep, swin Vi e, - , n et C. )~ e f ..t r eceptor
protein or fchaelqiqlioe%%& Q'Jtaehg g%gsaé@ ili:n .é:r%ﬁeon()chg-rgi?ésq%zlgcgg:cﬁlﬁge?osﬁ subject to
be admi ni st AEET GG Tor PAIP,S LAGHINGHN S o e oMBOXER eqd AARNAS IS on, et c. ;
in oral 2admgdsdrdAtind)) d hd B Handime | ye apaut 10..3,t @raRouUicrEK) N,
preferably about 1.0 éo abou\thSSO ng ang nore preferably a?ﬁgt 1.0 to about
20 ng per déﬁ}meOrNépf) ti BNC WPt nPEANCAF E’Wngﬁrﬁg gﬁpké).ﬂ par ent er al
admi ni strat iMIP - X,he -siosgl etIdosier,2MIFanifes RAGIESIi rrgcon ,s ehjdenthetld rhe

adm ni stere t .gan, %% m . fQri-admi S tion..efc, but it
i s advant aggeonu&sear{%%a? mlnl’sthélr 1 el%aictnle&glo ?r‘lagn%el |'emR@#'nHaglvde%utsﬁec§/ at a
daily dose dfolatramtigien]l aad adabdut e3F -y 2 sprefldr &Sl w tasutsubstansefhout 20

Ny, and2BOr &or example, tissue extracts and cell culture
supernatants from humans and mammals (e.g., mice, rats,
swine, bovine, sheep, monkeys). For example, the
tissue extract or cell culture supernatant
(specifically, particular peptide fragments of KiSS-1

30 described in Welch D.R., J. Natl. Cancer Inst., 88,
1731 (1996) (e.g., a peptide composed of 8 to 54 amino
acid residues and containing a sequence of 47 to 54
amino acids from the N-terminus in the amino acid
sequence represented by SEQ ID NO: 10, or amides,

35 esters or salts thereof) is added to the receptor



25 preferably about 0.1 to about 10 ng for a patient with cancerl § W8RgM ng
60 kg). For other animal species, the correspondi ng dose as converted per
60 kg wei ght can be adm ni stered. The dose of the DNA encodi ng the receptor
protein 30 of the present invention varies depending on subject to be
adm ni stered, target organ, synptom r®nte for admnistration) etc.; in
oral adm nistration, the dose is normally about 0.1 to about 100 ny,
preferably about 1.0 to about 50 ng, and nore preferably about 1.0 to 35
about 20 ng per day for a patient with cancer (weighing 7 4 APR 2003 74

60 kg). In peydier dr aedm' Niisde Jif Ahe tﬂi%s%inﬂghetvfé@&ﬁo\tﬁrairﬁﬁ dependi ng on
subject to be adninist q} tara%et ﬁ't“%an tom Jroute .for

admi ni st r at iR c Ena Wit R 8\Gs S55 ta i Whe acti ve

i ngredi ent Sadtitwisdderousd yflaialﬂ.yd@ﬂv)e dossetmgfleabmgtarﬁt .01 to about 30 ny,

preferably about 0 & bout p out 0.1 to about
10 ng for a pati Bht vm?h@%%anlcler vvel g |ng e’i< %eeg%(r)n?i %lrh%ba ani mal speci es)

t he corrBspdridiang ddsehes nrmpeart davsart igm lepmmaiigas detegaingng
adm ni ster e%odﬁun@éﬁqglfgn%ﬁdﬁdﬁentpﬂeﬁjélgmas > iR itde DNA encodi ng
t

the receptor protein of resent inventi on or the .DNA encodi 15 the
| i gand pept iSRRG p"’rYé’é'é’rﬁtllcn\F@H‘thd‘ﬁ‘dsan farmsnratiaR eFas ormality)

of the DNA mr rs?a\jkscamg@d‘mrtﬂahe memepioortrw Aerigd tair g ddike oaf the

pr esent |nve tian.or t an t.i de resent, i nvention in human

or nmamal rln Ol ]?eato)th%lfs% aﬁgﬁotl)nvfﬁi ﬁ?@eetdpﬁlﬁ Ne-q%H&Ate, cat, dog,

monkey) 16t c s)tmimmtaem:ed.tlﬁmr(d @r.e, thee aDNA\m‘t:tdE ghragsent i nvention

| uselul 8% AN S ANGI L A0, [k (NS H3TBAA dad e DA o nRNA
reo or de

mutation th expression thereof, or |ncreased expressi on
or 25 over em%@éll@wldfnet m#llﬂ‘%@ebr lrﬂ:@%celiﬁellgefnéhﬁl afghbe?s&e descri bed above

using the D%ertgtatme:m@cwu&rﬁrﬂ nfrdd| rneseeMmvention or the
DNA encodi ng t he Iigand pe | th present i nventi og_ﬁacan be perforned
by, for exagﬁ%ﬁucprdbt Trclif tlfﬁomqﬁcﬂ?t ARG Wit i ay* or PCR- SSCP
assay (@GBnomeis) x&mh&:%eB?gQat(élrﬁﬂQs)L I%Tmﬂnbmgsamfortm Nat i onal Acadeny of
Sci ences of the Uni 16 St 3% AT G%a Bbn VOGO LAP8R) - 2 4 nPR

zoc 75
reduction), using the receptor or the like of the

present invention, or using the constructed recombinant
receptor protein expression system in the receptor

20 binding assay.

The method for determining a ligand of the present
invention is characterized, for example, by measurement
of the amount of the test compound bound to the
receptor protein or the like of the present invention

25 or the cell-stimulating activity when the test compound
is brought in contact with the receptor or the like of
the present invention.

More specifically, the present invention provides
the following:

30 (1) A method for determining a ligand to the
receptor protein of the present invention and salts
thereof which comprises bringing a labeled test
compound in contact with the receptor protein or the

like of the present invention and measuring the amount



(4) Quantification of ligand to the receptor protein or the |like 8#*#%%”“
present invention Since the receptor protein or the |ike of the present
i nvention has a binding property to ligand, the 5 ligand activity can be
quantified in vivo with high sensitivity. The nethod for quantification of
the present invention may be effected,5¥or exanple, in conbination with a
conpetitive nethod. Thus, a sanple to be 10 determned is brought into
contact with the receptor protein or the |like of the present invention,
whereby the |igand concentration in the sanple can be determ ned.
Specificall pf the Quaelefli tastonomanuhé penhdr pedthg trkeepebkow ng net hod
(1) or (2 I r 15, its,mpdification: (1) Horoshi Irie (ed.):
"Radi oi nmun §§§§§8 8%9?%% %Hg?fshed by Kodansha) Japan); and i2) Hirosh
Irie (ed.): "Radi2di dmmesaodayorSdesedmdaiings'a (119290 pwbltihehed by Kodansha,
Japan, ). 20reékpéo¥ebge@eaar oFCERENLRUsBh! BEVEATREHNAnGRYANkS!
ant agoni st, etc. ters br ndi ng property_between the receptor
prot ei n, 5saFPgr?ﬁér@BFCanﬂompgaﬁéSoPrﬁﬁélﬁﬂeéeh?bﬁhﬁénﬁﬁéﬁ (1igand peptide

of 25 the pE@&@Bhnan!ﬁnbbﬁﬂhcBYWﬂ%hngelmg eaﬁea&a&n@rehelﬁeeépkbe present
invention or salts ther nstructing.the exgre55|on iysten1of

reconbi nant P FgégbpoPrngFeFﬁQSr ¥h§gF| RECSABELLPKG EALTT 8LeBE6P: Bi ndi ng

assay systenmedBrena flraceipnessi ahesyelen) asdr measngiagnthe amdant

ef fi ci ent |y on the compaund G BRRHI Il ObCLA. BeAQU BEPLhIC

g
conmpound, a synthetic conp oung P%Pnentatlon product, etc.) or sa
thereoflqha@e&PFéPetﬁéa§ﬁﬁGPng property betmeen t he Ilgand (Ilgand peptlde

2 4 APR 27003 76 (@f) tahene¥hezelor @@Q@&hﬁ&hn@n@ hh%a&@PQﬁIQﬂmDVOteln or the
| i ke of the present invention Qve cogpounds i ncl ude (a)
a

a conpound &xXf BFPFn6r8éFFnsPFnE?§?Bﬁ§S&BFu6PFF§§18“n€& 84y the G
prot ei n couphedenéceptah @emgr)sébecaatuvnhgea thahsmbmmahe or suppress

ar achi doni c _aci.d. relea acet choI ne r%Ie se, Eracellul I Caz'

rel ease, |ntP§533FuP3r R nc?o ugtloe e FPaceIPuPaFlgGﬁﬁ productlon

i nosi t o}5 phddpkeard ph@dnctelsen)t @nangélm i hréabingepblabelpedt éntsital

phosphoryl atiogRo@hdl bl @c8khdhkat iRHOLRENSec@blbYabh8Re@h ©xf @ReaNnd pH
reduction) (so-called agonists to the receptor groteln or the like of the

present invédkEoRKPregFes SBWﬁBGnﬂeﬂFe@eBPréﬁéh ¥ E8fF SUlAYFAPOng activity
(so-call ed Andameagariiays the theuheceft @heplabeladotekite compauald t he
present inv nt| n (c a_co ound that decreases_th bln ing property
bet ween Ilggn I%Ea%é %Pfggse eBFggeﬁfoFﬁ&gn Foﬁ% %the recept or
protei n2®r the |(&e Poﬁnetdh@dprf@srerdteuammun@na(tlhsac@mme( a) is 20

screened prebekaiby Broklenelnede! gk odeher Thiahk28nOhall gafid sdescri bed
) thereof which comprises bringing a test compound in

contact with cells containing the receptor protein or
the like of the present invention and measuring the
25 receptor protein-mediated cell stimulating activities
(e.g., the activities that promote or suppress
arachidonic acid release, acetylcholine release,
intracellular Ca®' release, intracellular cAMP
production, intracellular c¢GMP production, inositol
30 phosphate production, change in cell membrane potential,
phosphorylation of intracellular proteins, activation
of c-fos and pH reduction); and,
(5) A method for determining a ligand to the
receptor protein of the present invention and salts

35 thereof which comprises culturing a transformant



Thus) the present invention also provides a nethod for screenina a gppund
or a salt thereof that alters the binding property between the ébé@f
protein or 25 the like of the present invention and the ligand (Iigand
pepti de of the present invention), which conprises conparing the follow ng
two cases: (i) the case wherein the reédptor protein or the like of the
present invention is brought in contact with the |igand 30 (ligand peptide
of the present invention); and (ii) the case wherein the receptor protein
or the like of the present invention is brought in contact with the |igand
(l'igand peptisetoinihe MES@rﬂéong@nﬁﬁ@nﬁe@ﬂdtcartﬁﬁét@ﬁﬁm@ﬂndhe 2 4 APR
2003 In the sgcreen nmet hod for, the I esent j nvention)_.co 3r%sog i s made
bet ween t he th5es® % ?h%H%r???3t|¥PY%ﬂ O%T %Fln?H% ﬁ%ﬁﬂ? e |igand
(l'igand peptcohpoﬂndkmnpnemtant|wnmhntmﬁ0r¢¢ent¢nrmmptenmkaStheceptor
protein or t efeldes I t cifically,
t he present |ﬁv%an%<?%ﬂg£sr%€l d‘gsh’% eé%mf-l @ﬁ%%t%}ydééfglsd}g%&rﬁﬁ%d for
screeni n@ a %@ﬁp@ﬂﬁﬂu6¥nﬁ.%%?trQEﬁ@ﬁ%¥e®¥°%?%ﬂ pedbrsedheebl ndi ng property

between a |igangu{dt oepdapepiideeof (éhe. presendctiventéoninand the receptor
protein or the like of the €resent Y nt100% whi ch, conpri ses nmeasuring the

amount of a PEBBPER PT gSVRPYEF Hahth PRETPHES cfCifher plettnt 15 i nventi on)
bound to theatecegptisl prieteehedse hentikeeDIulae pa¥sertleaseention in the

case wherein, ﬁpga 2 f|§?¥Lét ed ééég lo!g)ept 9§agel%hfa$re§§9t i nventi on)

i s brought i i CONT ac eceptor ptro TR OF %@ of the pr esent
i nventi G anﬁrcﬁucheocasbnmhbt@lnpm@smmgt¢a@e¢@@btlgmndcm¢m@andnpept|de of

the present bQanﬁéﬂﬂiaﬁQdiétéﬁ§£aPOWRP&QSh@ffléﬁpHﬂhéf'n contact with the
receptor protein or and arin bi ndi ng anpunt of the

| abel ed I|gathE%?ﬂkéﬁl%ﬁepfﬂbeh%%esac?5“?9}°¢\%%t%bﬁ°¥o?n§cP%en|ng a
conpound or gegattidhereof that alters the binding property between a
ligand (Iigand pggtlde of Qg present |n englg and he rgﬁeptor protein
or the like of t enP hvehti on, PWAF €A™ E np?|g85 REls I'rng the anount
of a SOthbemedhbdgahu)(t@gahu pbptedm o¢ ¢hef prresemdt i aveaston) bound to

cel s contal Bbfiioule £E6OLeq B OLRL e Qoebe | 46010 LbE BRESEDK] nvent ] o

or a cell fraction there he case erein t and (l'igand
peptide of t@é bh%s%ﬁ@semehw%%l% 3bo b derht by nt}é%rﬁ‘%’élﬁo‘?\ﬁstg‘ilhe cells
containing thea (g8)4 aPR ~oo~ receptor protein or the |ike of the present
i nvention or the_cell ne ein the | abeled Iigand

iLn the case whe
(ligand peptide 6FytHEOBﬁégeﬁfe?ﬂgéﬁfFénfoaﬁa &s?BiF 28mpBEnd are brought

in cont@® receptor protein or the like of the present invention
can be used for the method.for the present invention
for determining ligands. However, the receptor protein
or the like of the present invention that is abundantly
expressed using animal cells is appropriate for the
25 present invention.

The receptor protein or the like of the present
invention can be manufactured by the method for
expression described above, preferably by expressing
DNA encoding the receptor protein or the like in

30 mammalian or insect cells. DNA fragments encoding the
desired portion of the protein include, but are not
limited to, complementary DNA. For example, gene
fragments or synthetic DNA may also be used. For
introducing a DNA fragment encoding the receptor

35 protein or the like of the present invention into host



5 with the cells containing the receptor protein or the like or {hepARReENN
menbr ane) and conparing the binding amount of the | abeled |igand between
the two cases. (3) A nethod for screening a conpound or a salt thereof that
alters the binding property between a 10 ligand (ligand peptide of the
present invention) and the receptor prdt®in or the like of the present
i nvention, which conprises neasuring the amount of a |abeled |igand (ligand
pepti de of the present invention) bound to the receptor protein or the |ike
of 15 the present invention, in the case wherein the | abeled |ligand (Iigand
pepti de of tRBiPRéseAllenepdtebijcienbivughpreastogt ahe wainb, t be Leceptor
protein or tBeekkbkeegxXpse LN e I n ul tur] a
transfornantbcontaiﬁlngétﬁéggﬁk B%Qtﬂgﬁptgs ﬁ?ﬁgog?ﬁ%%nf?%ﬁ Sﬁ% in the case
wherein the PSh¥PEATIRgRRAMPFPHaRE Peptede pelyhedpeesenvirusetwPvn) and a
test conmpoundhaick bsodgbhculo¢ORtaChaWihd {HSeEECRPLPL, PLRt 8L gOr the like
expressed in Lpgvggllrnengrane b¥ culturing a transformant containing the
DNA of the 28 present T PRVERT 1 of, * AT EbIPRPHYT? HeT bi Bdi ng amount of t he
| abel ed | i ganetatioekhondint poonases, & Jhuramehéod §R6cBCHeenbogra conpound
or a salt thgregtohd Lodi ng . psope t ween | i gand (Iigand
pepti de of tﬂe Prese%%l?%agﬁfi%ﬁ?hg%gggogéh%gpe%%%T%&eﬁkg?é%ﬁ%or the like
of the presehtX®nvEREi FROURRI 2Pd conpt | B <o fretkker Fegepecepexpreasdedt ed cel |

stinul ating eshivétdesefRingd by e FO81¥é1} SondiRIndEQIBL EpOF SUPPT ess

ar achi dclrbi c acid jéel e%sle gc%}/ chol jne rel ease, intracellular Caz'

rel ease,’ 35 TATTRLS! | tHEF CRRBFPIRAEDT oFAD | bR (@t | biY afhe @thod 4 APR

2003 79 prodédesivibednisi tind phospdiairee poghisi | o, &hagoe, i H. cgl by menbrane

potential, p hor ti of i nt I protejins, activation of c-fos
bpephorydal i o, o, f@g%.f'é%ngpo{ﬂnﬁdﬁ()gs_g_

and pH reduction) in the cas erein a co , a 5ligand to the
receptor protei nABFCTREnglke biiet sebpeesentntaieimyothet hatepebivat es the

recepto r prg¢@tdi®rot hend i ke Ofid hehdPresBlq | i i rought in
contact with, cells, con{ ai nji ng th,le receptor Ipdr oétjée/?{r};%%%éeeﬁ ke of the

present PnvetRYGREL0R F9F 1IRFERD P e i ipand drasopourhe t hat acti vat es

the receptorrgratesn mrotdin ldketrd 1ihee pPasented MBI AN B dESt
conmpound ar é){r})&%htc lrﬁt cocnc;tna‘__cati er;[ h the cells containing the receptor
protein or the I1ke ©f the Presdht®d i GiEP tid RIS RF the cel |

sti mul ati ng MSvkrane | f1astjygt weersudie deld cases. (5) A nethod for screening

d e fedhals i ndi b
(i gand (1] ggL,da%)‘TéEf%igte@ﬁffhe&E?&es@n%ge R P T L B r ot 6

or the FPke ©fk e e RN G ARSIAN LD it e i sesinfid s esh eremestivd dhg

recept or - medicat ethe @de s tMUlrAtd NG ACHM tdeRSrBinat dod R aGldAdd s that
prondte or syppress ar %chi doni.c %gi d rel ease, acetyl choline el gase,
[

intracel | ul af Caz+ rel"S¥sd)e | L ERVESTCRGL " =3 A9 orfomtrigeel | ul ar
cGWP 25 prodifeai dHe ifrigwittigin s fpeatma der dduet ipab)l ichangaidwh cel | nenbr ane
potential, phosphprylation of intracellular proteins, activation of c-fos
and pH reduction) in the case wherein a conpound that activates the |igand
pepti de?dr the |G%eDICUHA ik ithe receptor protein or the like

of the present invention are host cells that have

expressed the receptor protein or the like of the

present invention, which host cells include Escherichia

coli, Bacillus subtilis, yeast, insect cells and animal
30 cells.

The cell membrane fraction is a fraction abundant
in cell membrane obtained by cell disruption and
subsequent fractionation by a publicly known method.
Useful cell disruption methods include cell squashing

35 using a Potter-Elvehjem homogenizer, disruption using a



30 invention (e. g., a ligand (ligand of the present invention) 7toARRHS0S
receptor protein or the |like of the present invention) is brought in
contact with the receptor protein or the like of the present invention
expressed in a cell menbrane by culturing a 35 transformant containing the
DNA of the present 2 4 APR 7003 so i gention and in the case wherein said
conpound that activates the receptor protein or the |ike of the present
invention and a test conpound are brought in contact with the receptor
protein or the like of the 5 present invention expressed in a cell nenbrane

) & bomar IR FIEL GOREALAIA G RHACEh L bl &3flnacd¥aNt ! 0T,

and conparing the~-cell stimil'ati-ng activities between the two cases. Before
t he receptor Ipcotlei disruptidon by of trBsordcptéoant andydsire® ti@s &bt ai ned,

screening of {8 GiaQliigN viQuRl ediheaeRLek AdaRkSY nekearkagoni st shoul d
have been made in ter of whether or not a candi date conpound woul d

inhi bit the BESESHG So&CWEGN aGFFRBCE RTESEpPEd tPEcept6r SEdtlei ns and

| i gands, sISi m@mbelan® flactiisauesoar igellf feetedamainngcbiyons containing G
protein coupled receptar proteins. Wien.the cells) tissues_aqr cell nenbrane
fractions ard GS¢dRE TREy V58S ﬁoﬁ§9§Fff8?ﬁgrfPé%gptchprggeins i nevitably
exi st. It wasentud faighaftiion fotro fsecédrnagdonsagdodeastidyogiradd end t he 20
desi red fece@e%rtrmf%g%'t%n.H%\H%V%%ambfi%,U%%fl_qf diRe pRASR! ¢ IOte n or the
| i ke of the present i'nvention enables to efficiently screen the conpound

t hat i nhi bi t $e& i§iu9@idng thét we¥n ratei dafd &Rd 3v 1€ 0GrErdt &ioF @oupl ed

recept or 1 pr ote@iotrt 22rBed @S time qaBraa1lvmabyueval wat ad wiekhess)t he
conmpound screened is %hther an_ag nizt.or n_ant agoni_st. Hereinafter the
screeni ng netASd FoEH LHE I FEPEREATAPEN S0 AGR CeBETdéS8eEDEF For e

speci fi cal | y hilgilrest rattlee (rnéc@pi0ortopRot, €00 apmt) haolrimad 1gf ftolre 330 pr esent
nvention. Wi IS Used ol Ne el 8210, TEHI0RALer S Ree ! .
invention, nmay be any protein sofong as it contains the receptor protein
or the |ike ofsedhaspitésemenbreast fgacddonri fhe msovpepnehdugls td omerdsr ane

fraction;of ma@ERliiARKQY %@%gt%rpg%%akal Y32 heMli e dxpr@ls 2 @@ NG t hat
requires Iar%%m %%mgigaﬁéonenﬁi éughzggscihl-derived phospholipids
and membrane proteins.
The amount of the receptor protein or the like in
the cells containing the receptor protein or the like
20 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 expression
increases, the ligand binding activity per unit of
membrane fraction (specific activity) increases so that
25 not only the highly sensitive screening system can be
constructed but also large quantities of samples can be
assayed with the same lot.
To perform the methods (1) through (3) for
determination of a ligand to the receptor protein of
30 the present invention or salts thereof, an appropriate
receptor fraction and a labeled test compound are
required.
The receptor protein fraction is preferably a
fraction of naturally occurring receptor protein or a

35 recombinant receptor fraction having an activity



of the receptor protein, it is advantageous to use receptor protejnapR 2003
expressed abundantly by a reconbinant. In the manufacture of the receptor
protein or the like of the present invention, the methods described 5 above
can be used, though the DNA of the present i nvention is preferably
expressed in mammalian cells or insects7cells. As the DNA fragnment coding
for the target protein region, conplenentary DNA may be used but is not
limted thereto. For exanple, gene fragnents or 10 synthetic DNA may al so
be used as the DNA fragnent. In order to introduce the DNA fragnent coding

for the receghovapeRtets @ﬁaﬁh@fp£ﬁ§enacﬁnaen§f@neintOHéeéinantnal cells
and express it efficientl t he nent referably incorporated
into a ;pol ¥REAr oRIYEVHI & t%?thlﬁ%clbg 1%5??%%5r6%|%e%?rﬁs Ligpg
belonging tblﬁaEn@a@utDVLtysQraaSy%@nﬂertyems@m@nraeraceani@@Dtﬁétof
retrovirus, ; 8 ge&gbl LOQ EE?E om)teéSsed teat ggock €ronpter
conneganvrrusqpro %r%%p% cy %? THA! HWREE Eﬁh??hereof

The anount Qecendoquarotglm$ t he thus expressed receptors can be exam ned
by a publicly kneergeraataggmpigg efaﬂnhsieaytgge geng ggscribed in
Nanmbi, P. et al., J. Bio Chem , 267, 55- 19559 Accordingly, in
t he screenlh@cﬁ%@ﬂoﬂn$b?t?%%195 B?%%%ﬁ%“rn%%ﬁ%?bﬁ°l he substance cont ai ni ng
t he receptoehpxe&ﬁsﬂoninine élkea@inéhes@feseminrnmen&t@plﬂay be the

recept or protern or i i known, met hods.

e ke tha
Al ternati vel'§u T 2RFPE? €8n¥giﬁ?hﬁl%heg b%%?brv%?%?g?ﬁsb? tAEYFPRERor a 30
cel | ndrfbr aRaCAPacteonebint heleeagsncong bt htomgin headeerphedubpint ein or the

i ke may begyngd.as, Weh| - oMY eckPe KEbAS GRATabRLNG,LLS,LpESRTOr protein

or the like o e presen I'nvention are’ used’ the screening nmethod for
the presentinheehinah, reherertifes(VID) 4 $@m@0@99382nn3909@min§ed with

glutaraldehmeezliﬁrnahynlnetsraapﬁlﬁiﬂate@pcﬂ@anb@ ganel geh pEbaby a
publicly known s_containing the receptor protein or the

li ke of thepﬁPEggﬁt?Fﬁ3EEtrpﬁur%Fere?%shd% NEEFRSEEEpressing the receptor
protei nsor phestagranikaspl esronbsiehe hosdesesise| nedreea Esgberachi a col i,

Baci | | us su?thbschgg Sin énsgc% ceIIs an% %w W%k eII ThﬁA eEI menbr ane
i I

fraction refers'to a rac Toncthat abundanti y eone |ns Ohe CBFT “trenbr anes
prepared byENB- &BpuBFﬁcl9Pkﬂomﬁche2houCaflerﬂﬁlsrLMﬂPn@ the3e2l | s. Exanples

of cell disgeptign ipslyge §§ﬁ+g§queeel y&a&ehélf@tter-Elvehrem
honogeni zer, disruption usjng a Waring ender or ytron (manufactured by

Ki nenat i ca FﬂEef°gﬂF§tht|BhSB?thtr%%%ﬁ?%%??bﬁ %%% dP%?ﬁp??thby 15 cel
sprayi g Vi podybbpbitezzgelander eﬂ@rEasedweressyrpaﬂ51n@1arFrench press or

the like. Cell nb ane fractionatLon.is e ct ed, n b racti onation
using a cenPrPFggalE men@sucﬁ gsé%ent$f?crl |§n1nH* #¥%c¥r%nat on and

density graletht Q@neentlnﬁngatﬁﬁn 173t ék&ﬁ@le (ecel| aiseppidencfluid is

centrlfugedsag4aaﬁnnbraéeaCPleanggteo§t9991ﬁen27f@r EmPHOTLcpgriod of tine
(normal ly about 1 to nlnutes% the resulting supernatant 1s then

centrlfugedS§9u§nﬁ?gﬁE?mr5?% N15epndntpni R ot R, BOHRP pAF L AoF AAFEYCROr 30
25 represented by SEQ ID NO: 10, or amides, esters or

salts thereof), which are labeled with [’H], ['?*°I],
[*c1, [*°s], etc.
More specifically, the ligand to the receptor

protein or the like of the present invention 1is

30 determined by the following procedures. First, a
standard receptor preparation is prepared by suspending
cells containing the receptor protein or the like of
the present invention or the membrane fraction thereof
in a buffer appropriate for use in the determination

35 method. Any buffer can be used so long as it does not



25 minutes to 2 hours. The precipitate thus obtained is used ag 4 ABR 2003
menbrane fraction. The nenbrane fraction is rich in the receptor protein or
the |li ke expressed and nenbrane conponents such as cell-derived
phosphol i pi ds and nenbrane proteins. 30 The anmount of the receptor protein
contained in the cells containing thefggceptor protein or the like or in
the nmenbrane fraction is preferably 103 to 108 nol ecul es per cell, nore
preferably 105 to 10' nol ecul es per cell. As the amount of expression 35

i ncreases, the ligand binding activity per unit of 2 4 APR 2003 83

ronbr ane |1 9gli b PRl € 16ba L EXLLBC B3583,50 LIA Balecanly the i ghly

sensitive screening em Be "8SREFFlic | arge quantities of
sanpl es canlb@la§sa$eé wholsphas es b feot orsaT@rper HEd mbuhé eet hods (1)

through (3) %nﬁcb%e'a'fngbbn% qoqeowad (E%tfe%ab@?sphh%fbla%@lu@g gPi@perty
bet ween the |igand i gand peptid resent invention) and the

receptor pré&fei HO3r PﬁePPFP@SGf°€h@1ﬁﬁ@§éﬁpglﬁ?én?PGﬁlféﬁ Qﬁﬁﬂéﬂﬂrate
receptorsprat @wfa@tfamctsu@a a@dcaAlpabelredehl gaft (afraemmwleda phhe

recept or praqtei raction,i s _pre erabl a fractio natural ly occurrin
ocentor br Be8- Rt gt AR O PaRe b B R GE BN AR P ac AP R SRETORE
activity eqmrmahemm tsachhats dbviihe satrumaklpuedoucri ggladipromaiyn. Herein
the term " equioahelh AgH Wahes i ikakendedolo FEaRnd,! i:gandpi nding

activity or signal “transduction activity t equi val ent to that
possessed b?uﬁﬁpﬁﬁapﬁyS@@@Eﬁﬁﬁﬂggré@épﬁ@ﬂrﬁﬂéﬁépﬁs°fE%§ﬁpF@§e@¢°Fhe | abel ed

i gand igcl @Qelllnggmd%yz@rm@tas@real aheled swi N3k ot ke hs [iaCl or
[35S] . More specifically) the- coggound t hat alhyrs t he bi ndi ng property

bet ween thepﬁsﬁan&eeﬁegéﬁ& p&ptitd UREtHrEdenty PAPERGEON) and the
recept or pram@mﬁtmmeth&nblkea@ﬁ bh@sph&iﬁnmawnmemblhn aidgesicr @ened by the

25 follomﬁn%,proce Wes %%% t% §5%ng% cg%?eg%o %r%%%ratlon i's prepared
g

by suspendi Ve PS conta n or, the |ike of the
pr esent |nv@@mp@mn@rl@helm@nwn&he[thctdonIIheieéﬂ |di§knﬁ#e#h%ppropr|ate

for use;gn HhhgeSqleqmIgRG ol 30Q1 -ABY MIULiEend0 re@Rphe rused u$qonong as it
does not interfere the |igand-receptar binding. Exanples of such buffers

are a phospf&t des@rfdmeort ?ﬂ°§nﬂc?bePPéFPeﬁé€ﬂﬁgbﬁﬂddP9a5§§P)4 to 10
(preferablyapheafctaautt ubet @oB)kaihanhgt A& Iﬂkﬂll&@%&eﬁf tEsiti Kompd@n@on- speci fic

bi ndi ng, a %5 su&L%%%a%%c%%%hl%sa oPgroz SQEM ggggté%%as Inc.)) 2 4
APR 2003
carried out at approximately 0 to 50°C, preferably
20 about 4 to 37°C for about 20 minutes to about 24 hours,
preferably about 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 appropriate amount of the same buffer.
25 The residual radiocactivity in the glass fiber filter
paper is then measured by means of a liquid
scintillation counter or 7 -counter. A test compound
exceeding 0 cpm in count obtained by subtracting
nonspecific binding (NSB) from the total binding (B) (B
30 minus NSB) may be selected as a ligand (agonist) to the
receptor protein of the present invention or salts
thereof.
The method (4) or (5) above for determination of a
ligand to the receptor protein of the present invention

35 or salts thereof can be performed as follows. The



84 digitonin or deoxycholate nmay be added to buffers. Further fgz talpR 2003
pur pose of suppressing the degradation of the receptor or |igan ?Ilgand
peptide of: the present invention) by protease) a protease inhibitor 5 such
as PMSF, |eupeptin, E-64 (manufactured by Peptide Institute, Inc.) and
pepstatin may al so be added. A given arfsunt (5,000 to 500,000 cpn) of the

| igand (ligand peptide of the present invention) |abeled is added to 0.01
to 10 mM of the receptor solution, in 10 which 104 Mto 101 Mof the test
conmpound i s copresent. To determ ne the anobunt of non-specific binding
(NSB), a reagkteptbubpreesininengacee dslabeteduilagond Attgendipeptide of
the present inventio % in a large egcess is also provided. The reaction is
carried 15 oéF'gt'aBg oXFhaYeFy®® EB2EOPEY™BFE BF aBFYPEBBEt 4 to 37' C for
about 20 m nateshtidoabouac2d helLessepretetabthohbnat r@8Deasnutes to 3 hours.
After conpletion.of.the_reactd Qn, .t r I ixture,i.s filtrated through
gl ass fi ber %F?f%?eégﬁg?f ggc.%%%Sa%géhgggkfg%lgkif gﬁﬁ?bpriate anount of
t he sanme Duf bepduThéonesidbabceddvdact tGMPyrradupnbighassnpeberlfilter paper

is then neasyrgdplytBegRsalbt@ohi Auhgngel Mhi kLAl ABmEPHALEBoRENEiGRUNT €T .
When nonspecific binding, (NSB) | s subtracted fromthe count (B) where any

ant agoni zi ngP28sBRBEY AAEEORsOEhsBRATASRYLIEART T BEAFEERT  cBEREVEBLIAPNUS NSB)
is made 100%ract €66 aaappundeationisg) t heyspecikierhindingyagount (B mi nus
NSB) of) e.g.L gog orklgsg Ha§hb§ sglectgg agnaagggdiga e conpound. The

met hod (4) of F f %Hovg T hinﬁ tR&"%0 conpouﬁd that alters the

bi ndi ng Y opermpebetindéy akMeilaband Ebegafdcpépyi deedl st henpréséng

| nvent i on) a@ﬁetQ@c@?ESPtBEOEEQEehgeOEiEEE ELkeuPbat BE BT RagRiwkAYENtioOn
can be perfornmed as tollows. I n one enbodi ment, the receptor

pr ot ei n- nedi BL8&ecePtCc35PEipRuFat fhe Adgpprt feserBingtiopneth€tivities that
2 4 APR 2003n@3ipmonet eepllateRPwess arashi fleaiamaerdwieheane, acetyl choline
rel ease, intracellular Ca~+ rel ease, i trgcellglg& cAgP groduction

i ntracel | ul aPPEERRTPAEBUBPPORY “PHBEFEoP U pREEPhEAPEBYEGUBYi on, change in 5
cel | nents anénpobentipal fophesphuenl atrdondobfi nimacéhl shar ppeseeces,
activation of .c.f n uctian) rm.ped licly known
met hod) or u%FnS gﬁsgsggggﬁpggéohﬁgfcFEPF§G§3§?ﬁ§br§3gsﬁgﬁﬁgi§§?|y, t he
cel | s cont ai BF&garkedr egeph6r Stoepratars 6F rRECVPKBIoRRAhENSr esent
invention areekhigingUbkdladtonsaqiuhtiwekl BYyahpprebeiakei or to screening)
the mediumis repl.aced mﬁ%h fresh,negtggxor wth gn aggro riate

non- cyt ot oxi ETBGPREF €5t oFPEREd by 1BnBabaEFUA T 5P 2°§PYENEPEri od of time in
t he preszhcepibdakttdohest chppounddx etbstSubeefuenthy, cehé-cells are
extracted or _th a LS, egoyere . resultihn roduct is
guantified bﬁkégﬁigggﬁgtégggggg u?gég'thfggﬂfhgglai??#ghlgu?oQgegect t he
producti on ofleghedéap| esekngl aphtginedi ¥nt fhiendex120 spbénbabétes. g.)

arachi doni c aghdhsdugut@ a degrading enzyme ﬁggtﬁknﬁédkﬁ pReogelkbs, an
e

i nhi bi tor agahnst such a degradi ng enzyne nma adﬂed prior to the assay.
For detectin§ 8cffirY¥i eECSUBRTESEERE EﬁﬁvaFgaﬁcfPS ?ﬁpﬁb@s§ﬁgﬁ activity,

t he baset$ neppodductibansupptrkes2bncekkivisyi ncheabadebynkor skolin or the

|1 ke and thegﬁggﬁ%%iﬁhngnelhgcke?ﬂstQS 1Rereaacd BYseblaroRERdYgt!on can

then be dete
the like and the suppressing effect on the increased

baseline production can then be detected.
The kit of the present invention for determination
30 of a ligand that binds to the receptor protein or the
like of the present invention comprises the receptor
protein or the like of the present invention, cells
containing the receptor protein or the like of the

present invention, or the membrane fraction of the



For screening through the neasurenent of the cell stinulating acﬂﬂwhﬂ?gQQ
cells in which a appropriate 30 receptor protein is expressed are
necessary. Preferred cells in which the receptor protein or the |ike of the
present invention is expressed are a natural 7.y occurring cell |ine
containing the receptor protein or thesdi ke of the present invention and
the aforesaid 2 4 APR 2003 86 cell line in which reconbi nant type
receptor protein or the like is expressed. Exanples of the test conpound

i ncl ude peptides, proteins, non-peptide conpounds, synthetic conpounds, 5
fernentatio&epa@dubhﬁhi@&hb eXler geteptpraptroextihaots tard ldkienwlf ti ssue
extracts. se _test conpounds may be either novel or publicly known. A kit
f or screenl % & °ES onﬁ3e8 *8%salt thereof that alters the binding
property bet vveerE:dah@JJeisgazfd the (Uiiggardd dedystrimdar adfi arhék ipry exfertthd nventi on)

and the rec %%nquhge% Q? o igKGeRf pRBwRr esent invention conprises the
receptor protein or the |ke 0 he present invention, cells containing the

receptorSprotein or the like of the present invention, or a 15 nenbrane

fraction of11h@é@@en&ScQ@&au@m@gmggqngeqqgggasproteln or the like of the
present invention. Exanples of the screening kit include as follows: 1.

Reagent for éér@@ﬁlﬁﬁs(fPrBGFFéﬁéaPSrw§§§é§ and washi ng 20 Hanks' Bal anced
Salt Sol ution (reatdsactadiathdyd @d100)s sl eenemiasd: i dturled G~ of bovi ne

serum al bumy (RYf §ety g,,gggl ae%f@lthﬂae o%g };&ﬁn@%e%étefmﬁed by

filtration t rough a’nme ter wth ym pore size and 25
stored 4P 4'(Gigma @y )be prepared at use. (2) G protein coupled receptor

protein preparatdi {3HQCield sid nsedvich Adwe Hﬁmﬂaﬁr&{ eu{wd # he present
invention is expressed are subcul tured at X_.10s cel |l £$ n a 12-wel |
o5t

pl ate fol | oled P FilHETnGRe0 SOTER @ uﬁd%r élﬁerﬁfﬁl&ﬁ ﬁu r for 2
days. (3) Lahaheddn gaid bEheddpgard whi ase.s | abel ed with comercially

available ["H, l&ra vdddtor drdtein &1C
15 CHO cells on which the receptor protein of the
present invention has been expressed are subjected to
passage culture in a 12-well plate in a density of 5 x
105 cells/well followed by culturing at 37°C under 5%
C0O, and 95% air for two days.
20 (3) Labeled test compounds
Compounds labeled with-commercially available (*H],
[***1], [*c] or [*®s] or compounds labeled by
appropriate methods.
An aqueous solution of the compound is stored at
25 4°C or -20°C. The solution is diluted to 1 uM with an
assay buffer at use. A sparingly water-soluble test
compound is dissolved in dimethylformamide, DMSO or
methanol.
(4) Non-labeled compounds
30 A non-labeled form of the same compound as the
labeled compound is prepared in a concentration 100 to
1,000-fold higher than that of the labeled compound.
2. Method for assay
(1) CHO cells expressing the receptor protein of

35 the present invention are cultured in a 12-well culture



2 4 APR 2003 87 The product in the formof an aqueous sol ution iszqtmqmat
4'"Cor at -20'C and diluted to 1 ~,~Mwith a buffer for the assay at use.
(4) Standard ligand solution 5 Ligand is dissolved in PBS containing 0.1%
of bovine serum al bum n (nmanufactured by Sigma) to make 1 nM and stored at
-20"C. 2. Method for assay (1) CHO celgljs are cultured in a 12-well tissue
10 culture plate to express the receptor protein of the present invention.
After washing the receptor proteinexpressing CHOcells twice with 1 m of
buffer for the assay, 490 QL1 of the buffer for assay is added to each

1. 15 (2 er I e d on. o 1 Mis
\ggded 5 (~t% Q%E f‘ wg%?g%%dé‘%lsggg@g tlsﬁ? géfsyéslrtie%ﬁ%o %%f;g !

i ncubat i ng é@orbbn‘?fe%%r%ﬁ%?!é boffen hwwrddad Hetersh n‘ée%he am)unt of the

non-speci fic bindyngrtar~6k pi éhethégﬁagepédleeatN&bﬁpaanadﬁgd to the
system inst gd of the tes onpoy érré The reaction mxture is renoved
FRRITE nbs

from the wePfdedni ERe; Eeﬁ}éiﬁéﬂgt’ﬂ WRERPaAtef 2LcRCeRf the buffer
for assdy. Tﬂampéabeheel Fogaan bound 1T tdetenediree itheairssol speehifi d. 2N

NaOH 1% S t 2 | Lngilla nuf act ur ed
by Wako Purslé?%ge ta? a%gnﬁﬁ%(%’ Rgdgoac %&P@gl}lrgan%%s%?%%@uggﬁg aliquid
scintillati bhecevatern. ( manuf actured by Becknmann) and PMB (percent of the

naxnnun1b|ndlngxalSTﬁalsahekgenlm1§9u§6095d§eﬁsvwhtanah%hBOLEQW@ng
equation: PMB = | NSB) / (B B) | 100 _wherein: 35 PMB: gercent of the

naX|nun1b|naFﬁgwaS§eQ ;¢¢gge§3w1t 1 ml of washing buffer.
10 labeled test compound bound to the cells is dissolved

in 0.2N NaOH-1% SDS and then mixed with 4 ml of liquid
scintillator A (manufactured by Wako Pure Chemical
Industries, Ltd.).

(4) The radiocactivity is measured using a liquid

15 scintillation counter (manufactured by Beckman Co.).

The ligands that bind to the receptor protein or
the like of the present invention include substances
specifically present in the brain, pituitary gland and

20 pancreas. Examples of such ligands are angiotensin,
bombesin, canavinoid, choleeystokinin, glutamine,
serotonin, melatonin, neuropeptide Y, opioids, purines,
vasopressin, oxytocin, PACAP, secretin, glucagon,
calcitnonin, adrenomedulin, somatostatin, GHRH, CRF,

25 ACTH, GRP, PTH, vasoactive intestinal peptide (VIP),
somatostatin, dopamine, motilin, amylin, bradykinin,
calcitonin gene-related peptide (CGRP), leukotriens,
pancreastatin, prostaglandins, thromboxane, adenosine,
adrenaline, o and P-chemokines (e.g. IL-8, GROQ, GROP,

30 GROY, NAP-2, ENA-78, PF4, IP10, GCP-2, MCP-1, HC1l4,
MCP-3, I-309, MIPla, MIP-1PB, and RANTES), endothelin,
enterogastrin, histamine, neurotensin, TRH, pancreatic
polypeptide and galanin as well as particular peptide
fragments of KiSSs-1 described in Welch D.R., J. Natl.

35 Cancer Inst., 88, 1731 (1996) (e.g., a peptide composed



e8 B: value when a sanple is added NSB: non-specific binding Bo: maxi num

bi nding 5 The conpound or a salt thereof obtainable by the screerfhgppeiihod
or by the screening kit of the present invention is a conpound that
functions to alter the binding property between the ligand (ligand peptide
of the present invention) and the recegtor protein or the 10 |like of the
present invention. Mre specifically, the conpound includes (a) a conpound
exhibiting cell stimulating activities nediated by the G protein coupl ed
receptor (e.g., the activities that pronote or suppress arachidonic acid
rel ease, aceify/lecha iswe altﬁrfo€|a®a‘.$8,reisl’lfdru&&6|alnu| &ron@azt‘nlrn@ aase

i ntracel | ul ar_._ cAVP Cfd i.on,.,ntracell uI glu%tl i n05| t ol
phosphat e prsoecﬂ}lceﬂ %E)lo E‘l ng]:é3 it EHYP OB 5n§rﬁ& é"ﬁ‘[e atl on of
i ntracel | ul arhepramtigionsic idc tdegptenee ofepc-efses tadd byH SEQd adx |N@n) 1(050 cal l ed
agonists to gy%{%%er CeNf Yy 15proq.t el Qf tthtée__egrfgsent invention), (b) a

conpound free of such a ce- mul ati ng activity (socalled antagonists to
the receptor prokRiRprofieHeanr esermilhkntliadmr deryided idonpound t hat

decr eases tmcabmcu g rgfaqrtarctxmabetﬁmadtehe:ﬂalgg@ms( ldfgxiggnapt i de 25 of the
pr esent |nve tion d the r tor protd‘ézg of therpresent i nvention.
Exanpl es of cﬁ?ﬁ:}dﬁh&?% &' pdpt tide

conmpounds, syriihetli % édonfEownds aamtp‘tardmraioa@o&redprdfdwcttib S'Ehemﬁrxmnpounds

may be 30 ei &eq' ]{} % e[%] a%‘&jldo% :.lﬁl gtl on%h %%h%tf 4,9 the Jeceptor

protein or tth resen I nv e same physi ol ogi cal
activit¥0as amigto gfcitdre ﬁlicqarrdle( N g?@m!hlplem iide tdfe AIMdner @sdist i nvention) to

t he receptorsggﬁrpdéﬁ RAp Al deE b3P tﬂibewe&%nt Jdrinefildedn. Therefore,
t he agonist is 4 APR 2003 89 usef as a_safe and | ow toxic

phar maceut i c,ea?t%r%jéiferﬁﬁlrfgs ds¥ aafd Illsgéﬁ‘&“?cltllf\hetdyasl Fhforld @i |, the
agoni st to reeeptindy Aeither ddep ddk @ reft difte oir asentl iikev & ithe possesses
a cancer 5 rret ast SI S S ressing activity and are thus useful for

prophyl axi s R P cancers (e. g., lung cancer, gastric cancer,

| i ver cahcer, panh:e e'asrrmarpzaﬂ;ldarcgmpcmesktdfneﬁ ctan cer ,amienn aciochncer, colon

cancer, pros}eastf‘deéas'ﬁCaq{d DA BHF Y s PRIEE G ARG am 1 DT east

cancer, etc
ac1ds from the N-terminus in the amino acid sequence

represented by SEQ ID NO: 10" refers to any peptide so
long as it is a peptide composed of 8 to 54 amino acid

20 residues and containing a sequence of 47 to 54 amino
acid from the N-terminus in-the amino acid sequence
represented by SEQ ID NO: 10. Such peptides have
substantially the same peptide activities as those of
the receptor protein or the like of the present

25 invention (e.g., a ligand-receptor binding property, a
cell stimulating activity of the receptor-expressing
cell induced by a ligand).

A preferred example of the ligand peptide in the

present invention is a peptide composed of 8 to 15

30 amino acid residues that contains a sequence of 47 to
54 amino acids counted from the N-terminus at the C-
terminus in the amino acid sequence represented by SEQ
ID NO: 10.



The agonist to receptor protein or the like of the present invention also
possesses a placenta function regulating activity and are thus usefplpg 203
prophylactic or therapeutic drug of cilia cancer, 15 hydatid nole, invasive
nol e) m scarriage, fetal hypoplasia, sugar dysbollsn1 i pid dysbolism or

| abor induction. The antagonist to the rgceptor protein oz- the |ike of the
present invention can suppress the physiological 20 activity that the

| igand (ligand peptide of the present invention) to the receptor protein or
the Iike of the present invention has. Therefore, the antagonist is useful

f d | f d
25 The-conpound t HAE SEEPAREBE Fhe BEnhtAG" BePRBERCENAL| PRRN PP LBand

peptide of thénpestént invéndesny meptife (espptbalpyoamidesf the present
lnvention Is Eﬁ@?gbff QF§8£§n939 ﬁ?“éé@xtﬁ ﬁ@arfﬁceyﬁlcgg £eryglecreasing
t he physi ol ogica VI he™ | | g gand peptide of the
present invention}Mogs PﬁéfﬁééébVortbPo éBﬁnGrPFﬁélﬁPkefthﬁh8r5F§§ént
lnventlonsﬁas1nV%ﬁelbhe1ﬁ@n@@uada0§e§ts@ét1ﬁhene@ﬁ ohé agaabbryby the
screeni ng net hod or byF%he screenl kit _of ent invention is

the 35
Lsed as the pHAPHRcAET FREI C° COTRIABR SBRCoBCLEbOSFPEOR BBscr i bed above, a

conventi onal neanaegaydhagappbladluesnakiagtbhe ofnmpheski peptEdesexanpl e,
Lhe compound 8hafsSRLl LRSLERE "o EaRLORRLETLLALE LEPLR! fneCBRELLES,
elixirs, mcrocapsules, "sterrleé so suspensri ons . Si'nce the

t hus obtalnedopreparaebeptbs sabeeandOfomheonresent tavebeiadnanfistered to
human or f@mghg Qﬁldls)oEaEstQPHSSf EﬂbeEpt§BSeﬁra§MbH€s BBy pgs  cat,

dog, nonkey, etc.). dose of the conpound or_a salt thereof (in t he
case of agonist) F&Flé§ed€BéH6PﬁéeeﬁléﬁbﬁééPdPBQbéhSd%FHP§FeP§§t1§§rget
organ, synptogg ﬁabhpdeéeﬁtadﬁbansibatl@ﬂy pbTyhutDebdtdlieadahnbatrati on,

the dose is nor ¥ ?bOUt 0.1 to a ou£ gg ng grgLe&abLX 388 t %5 1.0 to
about 50 ng, e 8P3b?§ ABofPP 126" F 0" 4B0tE S50 nﬁ 53r day of*a pati ent
wi th cancer (Rﬁhghpngfsﬁahgy DNh)paneqdenalthdnihgsndapEpnidehefsthgle dose
vari es 0enendbagagn.s thigt1ba. PRuBAThpSl ¢halcbat et may 030, DRXTRLM

nmet hod for adm nistration I s advant ageous to adm nister the
active |ngredB§hthﬁﬂP§WEﬁomBN§ aﬂcadﬁagl9hﬁoéégéﬁdaBBBF19309ftéhabout 30

ng, preferabl yrabedt 9n¥eh®idhouindOpsByniiBieckigtenapl yeaoub18-1 to about
10 ng for a patien For ot her anlggl speci es)

th canc
the 35 cor reoBbRaNAgLdBLeSaBsLonbEreaaene: VB8t Eythe: BAEVERRL BEE:
admi ni st ered. ig6jloAbtenposatied, f bt hae peopbybaet strandedr DNhepapy for

vari ous d ¢easgs AAEPLBLIG . AReFATRRUN]o(PAQRL 5.1 0! 890BLAL) oL NaL Al ters

stranded, it may be a sense strand (i.e., a coding
strand) or an antisense strand (i.e., a non-coding
strand) .

The DNA encoding the ligand peptide of the present

25 invention may be any of genomic DNA, genomic DNA
library, c¢DNA derived from the cells and tissues
described above, ¢DNA library derived from the cells
and tissues described above and synthetic DNA. The
vector to be used for the library may be any of

30 bacteriophage, plasmid, cosmid and phagemid. The DNA
may also be directly amplified by reverse transcriptase
polymerase chain reaction (RT-RCR) using the total RNA
or mRNA fraction prepared from the cells and tissues

described above.



30 property between the receptor protein or the |like of the prese E PR 2003
invention and the ligand (ligand peptide of the present invention? A&

stat ed herei nabove, the receptor protein or the |like of the present

i nvention plays sone inportant role 35 in vivo, such as a cancer

met ast asi s- suppr essi ng 2 4 APR 2003 94g4activity. Therefore, the conpound
(agoni st, antagonist) that alter the binding property between the receptor
protein or the like of the present invention and the ligand (ligand peptide
of the present invention) can be 5 used for the prophylactic and/or

t herapeutic agentitggcol?gitscﬁaalsl%ﬁ A5 it E‘é}lélgéil}lﬁé{éjgﬁitdag{h Pedthad ecept or

protein or the |iKke e present invention. en the conpound above is
used as the Harthgc@Angsant dewsadiioromapobe REYpP&Pemd drPiehdSori 10

treatnent of HlisSeASASATIRCIA QF Wid 15 40%sf1Wer ticdl sofc dute: dde GainPre Hy ot ei n
or the like of the present invention) g conventional neans be applied

t 0. maki ng t h&"¢CERIONUS o HBE DDA 1S BEVERTSUTERTRSS B ared into a
15 sugar soatgmEh tTabinet:) 10 GaEs WohtadmseDNA hadiing roher GEafes Weeydearceor al

adm nistration and for. parenteral admn strationd,n faormof injectable
preparations Siicdaed & ﬁeéjﬁ-‘l dge SOl o|5c§="nndl é’nfcrj%a ts?usslﬁer?tsquglr? iancrgv\d./;t er or with
ot her phar naceafiidedd.y acceptable |iquid. These 20 preparations can be

manufactured by migddGsddies COMAMIL ML h 8 Y el Gt &3 1 g ageept abl e known

carrier) flavoring, agent,_ excipient, vehicle, antjiseptic, stabilizer)

bi nder) etc. iiwapdimertdsdags thamareaainted nvent igghdmalivdea ¥t ed nanner
for mStkit ng Z_Qdift%irfﬁﬁﬁltﬁgﬂﬂhaﬁfﬁ@arﬁidé Qﬁ%teh-gt'e@;u&@ide\/%ddwiiﬁfﬂ effe i n the
preparation is confraolled.in sych a dgse that, an approprj ate dose is
Dt ot v t 1P IS ot Mk 4 cnde T 2 St S UBR G S8 & h8 o ¢ abl et s
or capsul es 3ermiclurdeta thendertesucimues afeltdtd mmicer racsitdraEgudragacant h
and gum ar abi ¢ zaé‘seer{%%a%%ﬁts ah 4% e LAd 'Jb‘?ncpfrg'éelg &) g SWel 11 ng

S I )

agent such as é(forn arch)” gelatin andalginic a a lubricant such as
magnesi um st edtidie ad Swatichary gt SRR fdsaddorodd)® IR act ose and
sacchari ig anch@d{my WHOA B8 P @S of Zrk AR A3 13 1Pk M nt,

akanmono oil and cherry. Wien the unit dgsage is in the form of capsules,
liquid carri eEAfsF R'iqRtaiding & AP AGERg the T with the
addi tives desddirithealihee.peb tsitdy idhmtc @gasiiinsonHeoramino acid

sequence represented by SEQ ID NO: 11, 12, 13 or 14 and
comprises 8 to 15 amino acid residues.

20 The DNA encoding the ligand peptide of the present
invention is, for example,- DNA containing the 139-162
base sequence from the 5’ end in the base sequence
represented by SEQ ID NO: 15 and comprising 24 to 162
bases, or the like. More specifically, the DNA encoding

25 the ligand peptide of the present invention includes
DNA containing the 139-162 base sequence from the 5°
end at the 3’ end of the base sequence represented by
SEQ ID NO: 15 and comprising 24 to 45 bases.

Typical examples of the DNA encoding the ligand

30 peptide of the present invention include DNAs
containing the DNAs bearing the respective base
sequences represented by SEQ ID NO: 16, 17, 18 and 19.

Herein, specific examples of the DNA encoding the

each sequence corresponding to the SEQ ID NO are:



5 injection may be formulated by a publicly known nethod used to ﬁ@r 2003
phar maceuti cal conpositions, e.g., by dissolving or suspending th $
ingredients in a vehicle such as water for injection with a naturally
occurring vegetable oil such as sesane oil and coconut 10 oil, etc. to
prepare the pharnmaceutical conposition.efxanpl es of an aqueous nedi um for

i njection include physiological saline and an isotonic solution containing
gl ucose and other auxiliary agents (e.g., Dsorbitol, D-mannitol and sodi um
chloride) and nay be 15 used in conbination with an appropriate di ssol ution
a: d S:JCh gs aln al %qlhcﬂoz( GblhéJ DN2Etdiyd in)g e;}-mlayr?hﬁomﬂid &ecg.tencfhl’ opyl gne

gl ycol and pol yet y ene a_noni_qni urfactant, (e Q sor ate
80TM and HOOXS®TESERE TR JPAC 8) TP AL &?95' Dy g0 |1é‘,1“é’e?g‘r¢‘eh& Eng,

soybean oil Zhemmpaske slmté,nc\ahlrelpreamnhedumsim aeniionatiison wi t h a

di ssolution aid such as rr benz oAt e d enz .coho d hernore

t he prophyl acti c/&ﬁerfgopre& caﬁd\en N6 lnrgt gtg’ banov%c> n%‘] cPh_-,é ‘bé: r mul at ed
with a busSferedsesented pyoSHRald bl@fférllamAs@mnmlaU@tgatDélAbdfafvem)g a

soot hi ng agertthe( Bask )sel?ﬁ%%lek%'pws@ﬂlt:@a' @@» s Qloqfﬁ W hyigr,ochl oride), a
Y.

stabilizer (e. human serum al bum n, pol yet hyl ene gl'ycol’), a
preservative (e @), IhAhe ANpRRCOGEhdiNe ainhtaohd BAAUeRE?. The thus

30 prepared Iﬂeqsaﬂed;efrﬁred lHye(StElQOfIU smorlrml onqu iddnexi:jnrtrﬁyn DARPHpFiat e
anpoul e. Sinc the thus obt ai ned Fr epara § %t?e nd Iow toxic, it can
¥y t,

be adni ni st er RS EUSR et TS 5E8 £ 5§ & *dibit, sheep,
SW ne, bboi ne, cat4;) 3€oxdog;e MK eancatinmg . ‘the 2@@&@0&%6’1‘:@ dose of

the compound Al A cillded *t? Wl o id1e 1935 il RN AN AARRNDI NG O

subject to be nistered, target organ, synptom
adni ni strati dhe &aEe sequenge FeRTAsentEd by, SBee P05 L8 @irdwal |y about

0.1 to about 100 pg, ﬂCH:eftQ{eatﬂI\VA m&dﬂngo dHe alidito St W, s dBU énd¥ eferabl y

about 1.0 to about 20 ra for a _patient vvlth ca,ncer Vﬁ}?g’h

kg). I n par eSS hf |bé’t rséﬂtq &t’?) e indd oo ’TT@Q

subj ect 1B bettfsdma'sétsefqerhndearzg@reb@ncrre@amy mmtxamjmretﬂmd for

adm ni stration, s d ggou ctive

i ngredi ent int ravenousll aAci dtg#/ sgq ofspltebseai}qnolr}})éelt ‘Eou 30 nyg,

preferably akmiers.l atrruda!@omr ZS@lr’Pgi tinere ofr @fseweldlly asbddte 0. 1 to about 10

mg for a patigntymidiitokd &R d) \Mg‘ Q@feng.l%nlfﬂ)pegﬁﬂrdeoﬁt{w i mal  speci es)
e

t he correspondi na dose as convert per, t can be adm ni stered.

(7) Quantifi QBRI e v e Proan o3 (‘J‘tléilrJraGr t:to'n %lei e e dshd 93 esent

i nventi opoor nidi fldgaitd e phed e eafeptid rt tpe:opreasemtr igheentiiken ofhecrant i body to

t he receptor rosteelltn Ol dNe Jo l%% thtehe rese |n\éent| on. or ”1:“311 | i gand

. ynuc eotl ﬁq
pepti de of tfhe presen Y vertt on |s Cap: Speci iCa y recogn|2|ng t he
receptor proteme.or the |ike of the 25 present invention or the |ligand

peptide of the prasent;dJNed i And AGGH 4l ohe CALY Qﬁtf&?d for a
quantification of the receptor protein or the ||ke of the priesent invention

or the |igan®Y&Hs & midee Presedits hh@nradn ihexeimaditesanpl e sol ution,
in 30 papbi cloMet ifs aeFeaHdd iteAtasOHay 1&@&%\@ %pm&w&% mHhus, the
present inven oqléprow des, [for exarTRI foI e} % tho s faor
quantlflcatléﬁg present inventi as w as the polynucleotide
encoding the ligand peptide are useful as a safe and
low toxic drug depending on the ligand activity.
The ligand peptide or the like of the present
30 invention and the DNA encoding the same possess a
cancer metastasis suppressing activity and are thus
useful for prophylactic or therapeutic drug of all
cancers {e.g., lung cancer, gastric cancer, liver

cancer, pancreas cancer, large intestine cancer, rectal



(i) a nmethod for quantification of the receptor protein or the Iike of the
present invention or the 35 |ligand peptide of the present i nventi on 1/ ARR 2003
t est 2 4 APR ?003 94 |iquid sanple) which conprises conpetitively
reacting the antibody to the receptor protein or the Iike of the present
invention or the |igand peptide of the ggesent invention, a test liquid
sanple and a | abel ed receptor 5 protein or the |like of the present

invention or a |labeled |ligand peptide of the present invention) and
measuring the ratio of the | abel ed receptor protein or the like of the

present inventi or I I || pt.i f r i nvention
bound to sai%%fggghtféggy;ﬁgﬁgég(iF?ggqﬁg?h%gqggg'qhgﬁf?f??gp%ék of the
recept or prougieroservicalli kanegers hbrpresegrnra¥entitén -or the |igand peptide

of the present inmgNhijondd e ldrdind SAMR & WL LM ses
si mul taneous: Ly or 15 continuously reacting the test lLiquid sanple with an

anti body to tR¥enédept 8RdptoeePHAoLRCREIPBKERCOF MR 2pELsBRESERPeft i on or
the |igans peplicéatal fiuhetpoasesyulavenyi aetivieli hndedren tansi nsol ubl e

carrier and a Izﬁﬁlgd antibggx tg.the rgﬁe tor Enot in or .the like of 20
the present MAFERti SRToPTPREVIAGEAG BEPLPGE2BFUERE FFugeRf CAdéfti on, and
measuri ng theaacteirvi hydaft idhewllabelinwg sagentmode,t md sicasalialglee dartaler. | n

t he nethod (i ni_be v itqs. pref.erre t ;Qne anti y is
capabl e of ré?%ﬁ ﬁ%%ﬁS’Zgu?%g ﬁpfgﬁéﬁﬁgr ?égﬁgnqg%ggﬁé%&eggpggggg}otein or
the like of timdusitdeant invention or the |ligand peptide of the present

inventiong Whil e et aihantiidaedy geptadeale tife naxgiZidye: t he C-term nal
regi on of the receptqrvprotein,or the i ke of tgg present inventiqgn 30 or
the |igand p@FSsEE o VER tHPEsdft UBRPeAti 8nPrPREYVABAGECITRSTARE YISy to the
recept or protagientofast deslciri®edl ableepr ehentl iigana@npieprn ide oo tthe | i gand

pepti de of t r nt_ i i .herei_n . aes I I 0 as the
nonocl onal aﬁﬁﬁ%bgé%b%et%éggrgggnéggg n %%?ﬁgﬁggﬁéfqgepﬁsggrkgqéégay t he
receptor- pr &veian parblicd v kAPRN2 0@Thod .

15 When the DNA encoding the ligand peptide of the
present invention (hereinafter sometimes referred to as
the ligand DNA of the present invention) is used as a
prophylactic/therapeutic agent as described above, the
ligand DNA of the present invention may be used alone

20 or after inserting it into a appropriate vector such as
retrovirus vector, adenovirus vector or adenovirus-
associated virus vector followed by a conventional
means for drug administration. The ligand DNA of the
present invention can also be administered as naked DNA,

25 or with adjuvants to assist its uptake by gene gun or
through a catheter such as a catheter with a hydrogel.

For example, (1) the ligand peptide or the like of

the present invention or (2) the DNA encoding the
ligand peptide can be used orally in the form of

30 tablets which may be sugar coated if necessary and
desired, capsules, elixirs, microcapsules etc., or
parenterally in the form of injectable preparations
such as a sterile solution and a suspension in water or
with other pharmaceutically acceptable liquid. These

35 preparations can be manufactured by mixing (1) the



the like of the present invention or the |igand peptide of the pr ese.m APR 2003
i nvention. Mreover, the receptor protein or the |ike of the present
invention or the ligand peptide of the present invention can be detected 5
by neans of a tissue staining as well. For these purposes, the antibody

nol ecul e per se may be used or F(ab')z,6Fab' or Fab fractions of the

anti body nol ecule may al so be used. There is no particular limtation for

t he assaying nethod using the antibody to the receptor 10 protein or the

| i ke of the present invention or the ligand peptide of the present

i nvention; amigdeidgkpmddeuied 3d Kealofaxhd prelsaims itndren tirRirhad: i N whi ch
t he anmount of, . anti,bo antigen or_.anti.body-antigen canpl ex can be detected
by a chem cal (%r te{lepﬂ%/&gi cal® mg‘élﬁs,thﬁﬁégﬁépr@dipﬁéjtg%eoﬁlgglr raespondi ng to the
anount of antplgeriqlegiradl vhe caembable kinvernr eeptiar pridtasiariorg- t he |i ke of
t he present i [ Iy st i epty (A t; jJjyvention) in a
test liquid sa[g/rfeg{% ?}Cqbpel%g%s'aye } %al%d t ngﬁsggltcl%ﬁa%g%%ag‘llnégé% standard
curve 20 PrefirEtPhy &t St difddr dred] Was@gec dora miaw itned Kifovn anount  of

anti gen. Advadragenus) Yadiegst & harfndr @pPIleR tRERAKAMRLry, conpetitive

met hod, i nmmunqnetric nmethqd and sandw ch thod; ,in terns of sensitivity
and speci fi cigiqﬁ/a,r“taffeeus i A SREHRdE C0fhi SR SWAGEDE 2B &S Hed N ater, i s
parti cul arly tpreefraraped:a theanyilse = coft fdld ddaliel isuphageosess ethatn drhe assay
met hod usi ng j t r i.Qi.sot.qpe nes).. f] uorescent
subst ances an&é}:ﬁr udrﬁgsec%%it%gaziss?&%?ggn%g g&%&%ﬁpﬁ%s% eg_{%rg?d; |aoA| ot ope
are [3H }030 div®B1] ( [1311] ~ [3H ~ [laC] ( etc. Preferred exanpl es of

the enzyme are t hose: thads ahies St et diyee s N b Speed fdcc activity,
whi ch incl ude, / 3- gal act osi dase, ~3gl ucosi_dase, al kal ine phgosphat ase)

per oxi dase arﬂd‘%d?ﬂ & PRt BeRHiad o Mie Stafstescent 35
subst ance ar eefddguyasaand®e, qgunl WrAbeei in sddiipdemnatwrh as2 4 APR 2003 96

etc. Exanpl es_ of é‘a}ﬁ. J um nessat substanclel_ are Iurg' gsol a | um_nol

derivative, 1UCITeri n])nﬁ U genlons,e'etac.swl‘—eurtii?ec’r f5°¢, c':hotalsn-cac’vrlmdi n system
may al solbe wstardlor ddladiing and @dtdinddy amidanta dewnticant abhedh mp agent. 5

In the i nmobildzald Qi Oft A EIENS WwAHINY @Yent)RidAla AARRIdON MaY be

used. Alternatively, chem cal binding that i's conventionally used for

i mobi | i zat i RO M i@ GhadiA ndd Gy P& Viddd L9 SuShff es of the
carrier incl usspperointh eakldhdid WEAaC e ides rsuciwhias agay agdlt dextran and
cel lul ose; synthetic, resi such as polystvyrene,, .pol.yacryl am de an
silicone; gl asd2%t® 1 D‘ﬁ‘be gfg%ﬂ/viocq? ﬁ?éﬁ%(fs'a ]tlé’s”tlcgacr%ﬁrelﬁ’?sqlﬁ% s
reacted WOt h am ainrkEnd Zeeck svoveac | fonattheanthieh odhe doft ddee- Ny priggrertthe nventi on
(first reactinfsed 6N J@sacc}i%d’“am)%@e L %P%t%}iw%mi%e@q gfgcg,]y of the

present invention (second reaction) and the activity of t i ng agent

on the insol EPET diay P dorm atfte FdfPHe QiU SR YeRE it or
protein or |igairepapédiecdfmdie pHa fiasandi ddlv esdnpgys i didrhe, tesd. sanpl e
liquid can bg))g(raé esfsrgln\gdﬁ The first and st%ceondctr.eact.i ons dTPé'ntbe carried out

. 1 Oor suspendin ve 1n e in
In a reverse er, Si mﬂtaneouspiy or gsequen Ia Iy V\A%Ih an mﬁerva . The

type of 2he |'edleidkg) swgntasmrkstdre fmn hiod aridnmidit iz ata torradey be t he

sane occurring vegetable oil such as sesame o0il and coconut

oil, etc. to prepare the pharmaceutical composition.
Examples of an aqueous medium for injection include
physiological saline and an isotonic solution

30 containing glucose and other auxiliary agents (e.g., D-
sorbitol, D-mannitol and sodium chloride) and may be
used in combination with an appropriate dissolution aid
such as an alcohol (e.g., ethanol), a polyalcohol (e.g.,
propylene glycol and polyethylene glycol), a nonionic

35 surfactant (e.g., polysorbate 80™ and HCO-50), etc. As



25 as those described hereinabove. In the i Mmunoassay by the sandw ch
method) it is not always necessary that the anti body used for the 1 4oeR Y5
anti body and for the solid phase should be one type or one species but a

m xture of two or nore 30 anti bodies nmay al so be used for the purpose of

i mproving the nmeasurenment sensitivity, gc. In the nethod for assaying the
receptor protein or the like of the present invention or the |ligand peptide
of the present invention by the sandwi ch nethod 35 according to the present
i nvention, preferred 2 4 APR 2003 97 nonocl onal antibodi es of the present

df he f. d th whi ch
bi mai ng 51 08t 530He NEACUBY of B STATRIS! CAESTEKS iar Re SGIBEAR. Sibventi on

are differenmagatle asledr,. whigd, cBnt be aﬁedb@dlegmbsedtunnthethlﬁst and t he
second react 'dq%%oa&&ﬂolﬁoquw@%rcﬁl Qs WagRyt hsea% RQdY s ednizy1t he second

reaction recogni zes the Cterm nal reglon of the receptor protein or the
like, the ant® 5@@@ r-ecogni zing the site other than the C-term nal regions,

10 e.g., secogni ZyyrHdignd¥d ame woﬁmlam)ld/&h@r&fp@u&mcya@% inthe first
reaction. The monae, 8ﬁnal antlbod he rece pr qt r the |ike of

the present ARG QWﬁemPVg p 8§m 3 gré eﬁt%“55§ﬁt|on may be
used in an aSway sy&h&mpbﬁt@tbamfbhaanﬁheoﬁanmwachtamhhbdifemOh as a

corpet i tive i 2D JUTNATEL (i §ABLH9d-300 SrABRRLATELLL L he

conpetitive et h antigen~in soluti on~an eled antlgen are
conpetitivel ymdg@@thé@rwdteh ar@ &vabiddyert Hengan Gmmascsed umalsdbagiant i gen

(F) and ﬁozoﬂdwyﬂﬂﬂ@liﬁ%lgQQchqndatgr%Q%r@Q&'b@dWe(é) ab@%z@QParated

(i.e., B'F separatlon | abel ed anount of her F is neasured
to det er ni ne 45N puRRegO Y he 2BnBRGeR* 1A e £EST §'5‘Ieutt|hb‘ﬁ' In the
reactions fopregelted Miighad, fofeiajaceianl igundrplale Tethed iim \ahi ch a 25
sol ubl e anti body is .u ed as t e anti body and the B/F separation is effected
by polyethylgﬁ’é;Sé R @SI%M%WRQ ®second anti body to the antibody is used, and
a solid phase netdiotced rthwhitdhusareh baiotsd iphed mameuidda li P nepad adsi drhe first

anti body, gr qu%'atfg %n%ntl'on%fl% used 3% gégrfafe%ofg kah @Rtibody while an

|nnnb|I|zed antib 1s used as the second antib . I'n the i munonetric
met hod, an ar@tqnb}@ﬁ-sitﬁr&dtéﬂ haugagy ogn Maaerads i(®msbir| F2Ed AWNiSen are

conpetitlvelyam%agtegnuebh awdinesn barwet, @ata kakel ednkrli, bedy 35 fol | oned
by separating the"I‘h Oldosé)hafetl'fg cirggtar}xed Ipleclal"l:iidde or the like of the
present invention varies depending on subject to be
20 administered, target organ, symptom, route for
administration, etc.; in oral administration, the dose
is normally about 0.1 to about 100 mg, preferably about
1.0 to about 50 mg, and more preferably about 1.0 to
about 20 mg per day for a patient with cancer (weighing
25 60 kg). In parenteral administration, the single dose
varies depending on subject to be administered, target
organ, symptom, route for administration, etc. but it
is advantageous to administer the active ingredient
intravenously at a daily dose of about 0.01 to about 30
30 mg, preferably about 0.1 to about 20 mg, and more
preferably about 0.1 to about 10 mg for a patient with
cancer (weighing 60 kg). For other animal species, the
corresponding dose as converted per 60 kg weight can be

administered.



2 4 APR 2003 98 phase; or an antigen in a test solution and an €2§R 003
anount of | abeled anti body are reacted, then an i mobilized antﬁé ;
added to bind an unreacted | abel ed anti body to the solid phase and the
solid phase 5 is separated fromthe |liquid phase. Thereafter, the | abeled
amount of any of the phases is neasuredg4o determ ne the antigen anmount in
the test solution. In the nephronetry, the anount of insoluble sedinent,
which is produced as a result of the antigenlO antibody reaction in a gel
or in a solution, is neasured. Even when the ampunt of an antigen in a test
solution is snal I q1 Y w2 é{gallllg%%urlbtmo £ hgSedidmiMe i s obtained, a

| aser nephronetry utilizing laser scatterlng can be suitably used. 15 In
appl yi ng eacknyentiose viakhetodepapding PRe SAPIQFEMEChBHE for the present
} nveﬂtl ?ﬂ a@)&nﬁ.@ﬁ%‘t@'re(aon@'atr'ﬁ@ﬁs oQbaﬁpers%n'p?B& arr@utrw bequ red to set

ort e assay system for the regept rqtei I e of

present |nveﬁFFBH15FrFﬁé°F|g§ﬁ& peﬁPl8§a&fagﬁén26%5P§§8Ht ﬁ? HPSSn may be

construct®ed iis addinalay h@o&&ndlﬂlmnSahbumpam@tm@nSpwzimWQMHwombbhy used
for each of Hh% QE}Q% A3 %%klggr gsbh%gg %g?kggggg dg%%hkpq %f £Qne skilled

inthe art into account consi Is of such conventlonal
t echni cal nea#pﬁtaZQSmwamﬁQt@anfpévﬁewgtlﬁ@ﬁeWéﬁ@eC§@G@§ (@@eghﬁaw be

referred to (fgolkBXampl @h rldnt@$Ai Iaua&nqn(l%@r)atloBadlt@aemum@q%s se( publ i shed
by Kodansha, 7.974); Hiroshi lIrie Radi oi myunoassay; Second Series”

(publ i shed byaK&dénéﬁQenPg‘f‘g) 0nE|S“§°3|e§ﬁ| gwRe edminisigredy. targgt,yme

| mmunoassay"” oratall, i &iye@da;yh I Q’o&k‘.'é Shoei admiRIB)xrakiijon, | &hlcka\l\ﬁzt att al .
(ed.): "Enzyne | assa Sec Edi tion (pu l.i. shed b aku Shoi n)
1582): Eij1 R Cageste Roadnracon thel BT VR Inatea 8 V1 O
(publ i shed byintgakenShsilry, a35a1@81ﬂy ﬂnﬁﬁh@dsabNUEnﬁy@dld@yaEVQN 310

(mmuochen cgle * 2 ot 8281200888 JeGNRLIUES P! o)) pidbhilel, Vol . 73

(Innunochenlcal chni ques ); i bi nmunochem ca
Techni ques (Pxefegpply &b@Ut Voﬂ t94aPP#ﬁu68cW§wﬁ@§IaT@@Hﬁﬁ@Ge§1€Part D:

Sel ectedi§ Wmé%@@%iaY(Sr)E)lgwlbdgd 60 ¥al).. ToR2otheruraskhan @@Iecm%hmtmes (Part
E: Monocl onal Anti bodies a Gener al | mmun §%§a é%b hods) ibid Vol . 121
e

(I munocheni EA° *PEXRRGTEs %eﬁgnaﬂ CORYSFi6 god’flé’}’i‘& fERod%nal
Ant i bodi es)) a@mibniissteectdoy Academic Press); etc.) 10 As descri bed above,
the receptor protein or the like of the present invention or the |igand
peptide of the present invention can be quantified with high sensitivity,
usi ng the ant(i2ody FMVLAE tice S8 Otn FESERSSULES RIEPSr Fore disiea@ sescept or

protein gy the | lé@sdﬂlatm Rriegethd MAIHUrt ion td¥e dHean iy de of the
pr esent |nvent|on c n (ﬂ#%ﬁ{lfled VMtr]lﬂ%% sen5|t|V|ty, using the
anti body of the ol § A SRRy 1S Wi %ynose vari ous di seases

The receptor protein or the like of the present
invention or the DNA encoding the receptor protein or
the like can be used as a prophylactic and/or

25 therapeutic agents for diseases associated with the
dysfunction of the ligand peptide of the present
invention.

For example, when any physiological activity of
the receptor protein of the present invention cannot be

30 expected due to a reduced level of the receptor protein
in a patient (deficiency of the receptor protein), the
ligand activity can be exhibited by the following
methods: (1) the receptor protein or the like of the
present invention is administered to the patient to

35 supplement the amount of the receptor protein or the



20 associated with the dysfunction of the receptor protein of th? LPATERSIBRNt
invention. The antibody to the receptor protein or the |like of {he present
invention or the ligand peptide of the present invention can be enpl oyed
for specifically 25 detecting the receptor protein or the like of the
present invention or the ligand peptidd®f the present invention which may
be present in a test sanple solution such as a body fluid, a tissue, etc.
The anti body can al so be used for preparation of an 30 anti body col um for
purification of the receptor protein or the |ike of the present invention
or the ligandiipept bde(2f the pmesentoanbﬂtrenepderentboﬁiofthéhﬁeceptor
protein or t esent _| og,, | h I QUS on
purlflcatlonB§eggh§59§Xg gé?é g? &ﬂhgﬁgﬁéelg? Epk ﬁagigﬁ%hgpreggptor
protein 2 admpmlgegstn@@ of the PNkeeﬁﬁoﬁhégpFE@eﬁFCPH§@ﬁtPéﬁtéﬂnthe

l'i gand pepti de eﬁetbeeaéﬁsemhvéﬂvfahlea tHetBQt@@hESfaﬂd@kptBEGSBhgatIOn
(8) hbutrallzatb Bﬁﬁ h the anti t or Proteln or the |ike
t p

rege
of the presefif tBAeoFiPRe® ? gﬁdDBépraggbggtﬁBe 8§8Rf°Fnventi on The
activity of phetahhi b6dyhetoptbeenecepventpont énntbe thegkktkeedfst he present

i nvention or ¢the Li géngleﬁpt 8 ehe! bg:1PLERROL ggﬁge%%8 g@a %Qge reans

neutral i zes fR& F& or pro ern-or e or
t he act|V|tytmansnéantedtanOthbefnnc@ﬁoh oThsﬁgnahetPansﬂﬁcpﬁoﬁhﬁn whi ch

the receptorreeggebg BEoEQ?n'bEetHE bbeskheandvBaRt bHecRAr bici pate.
Therefore he antib has the neutra7.izing_ 15 activit t he

antlbodyl%anlpﬁaéﬁﬁﬁéténtﬁ@espgﬁéﬁnﬁraHEIEEPVoﬁthlﬁHPEH Fﬁ§1¥é6¥ptor
protein or thanl bkeeghiblieeki gabdipephide.pehtiretpake) ther raxappbe, the

receptor probebRdial ed oglkeshETuLat Lg-aEL! YLLLED L o 1 rENBua

activities thP onl c aci rel ease,
acetylcho||nenpeﬂeagethenraaeetbularocazm péléasepresnnﬁaeeppumapncANP

pr oducti on, ?tﬁ@e%hhuger ng?epBﬁQUQBMOEOXEBOEEBBhy@QQ$@EaBEdFBQdUCtiOn)
changes in ce nbrane potentia sphorylation”of intracellular

pr ot ei nst5 25 therpPaLitdR 8Fve- £65, déﬁﬂaﬁﬂsréGEEFﬁéﬁ?d YA4E, tPRe anti body can

be used for uhecpheveshi 6 aRd/ eeckpeadknprbteindbieanespeadsad by
over expr essi gn_of the receptor protein or the |igand peptide. (9)
Preparation 6PVERITM8Ps containing the DNA encoding 30 the receptor protein
of the present i mhentriegreplioimgpriolteibNarofthiehé ijpree odntt hienwertsieart, transgeni c

ani mal s thatlﬁ%ga%iantaﬁgr%égpbﬁp e59%8&E60%hgh%ekbb%09fpEB%eHBG%%”t

i nventi on can be repare animal's are nmammal (e. g.
rats n1%% ﬁégbﬂﬂ§e possess a cancer metastasis suppressing

activity and are thus useful for prophylactic or
therapeutic drug of all cancers (e.g., lung cancer,
gastric cancer, liver cancer, pancreas cancer, large
intestine cancer, rectal cancer, colon cancer, prostate

25 cancer, ovary cancer, uterocervical cancer, breast
cancer, etc).

The receptor protein or the like of the present
invention or the ligand peptide of the present
invention and the DNA encoding the receptor protein or

30 the like of the present invention or the ligand peptide
of the present invention also possess a placenta
function regulating activity and are thus useful for
prophylactic or therapeutic drug of cilia cancer,

hydatid mole, invasive mole, miscarriage, fetal



2 4 APR 2003 101 sheep, sw ne, bovine, cats, dogs, nonkeys) can be %aﬁ%ho
wth particularly preferred being mce and rabblts To transfer th&

the present invention to a target animal, it is generally advantageous to
use the 5 DNA in a gene construct Ilgated downstream a pronoter capabl e of
expressing the DNA in an animal cell. FRar exanple, when the rabbit-derived

DNA of the present invention is transferred, for exanple, the gene
construct, in which the DNA is |igated downstream a 10 pronoter that can
expresses DNA of the present invention derived froman aninmal which is

hi ghl y honol Ys149: L he g@g&og present i §VEPLL O shSo M € ggpjected to
rabbi t fertlﬁgge% ové ﬁ %éﬂ trans#%rre%yangn% c%pabf

produci ng a BREWCE&QR} oOf 15 the receptor protein or the |ike of the

present inventiogheaB RRePreRapedr E%aﬁEhﬁSonthBelﬁkQ”BEe%hEhat can be
used are a virus-derived pronoter and a ubi qui tous expression pronoter such

as neta7.| ot RF8ReRh HRYVePEiAReHS bEedna NGk ﬁéﬂ%hb}%ﬁﬁfértﬁﬁﬂaaﬁuéhﬁlase 20
gene pronDteagéhataereesﬁecbéacabbyeexahessedepﬂofhprbtaiﬁ arethsed

preferably. Th ns h DN@ f_t [ n en e
fertilized eggE%efg %ge%%uggs % %r §%ﬁ%§§§ Etﬁ£¥ by ggrgérégand
somatic cellbyia phbl@algeanﬁnamethd The presence of the receptor protein

or the like of thﬁeﬁr%ﬁﬁnbNhn¥ﬁEBHQH3'GhEthGEBHbGG E%th@ntB% the
DNA-transferred ani mal nmeans that al erm and sonatic cells contain the

receptor protékf Bf ERE PFRESBF %H%eBFéeénﬂh?ﬁﬁéﬂ?FBﬂrlﬁ°§§ilﬁﬁégen|es of

tﬂe ani ng . iFBEeSQgQF@Qeﬂlrs]eﬁh_@LDﬁJ&J?oﬁRth ptB8aknt ookvexeiohheigene cont aldn
1 ereceptor rotein or t | Ke, O e r ent |nvent|o N a germ an
et o PLy uBeg g5 e Shehhy LadEi R rhOE-BRREEC 2kttt b Re her SpRadey

i nvention isaboaasf eheedNaaofbehsubresértl {nvanB8bonamapgbandsadbr eedi ng for

generati ons 0 bre 19 as the
ani mal carry?ggﬁ%hgggaﬁgegfg%éeggﬁ%gr%? }Qgﬂag gﬁggg%ﬁ%‘ggﬂsﬁggg?a bl y

retai ned. MoFBBReRS RAFECHAHUFeWAFECHNI ARPBONATRAGVERECHESFred DNA are
mat ed to i veaanbonedy¥9ekeobaxytag heud béaaselusemeeaa b Bot h honol ogous

chronosones and then the mal e apd nimals are g S k such
reoti o or CHBKEPELPOAE TRATS oTORCRTBY AONiARCFRESONA TaR BEDEFf or mod.
The transgentbeanrmeakntoinieshibhec@hlhadbot be aempnésearednaennahadls

transferred pgausgiul ;g LEEn@QhEE' EOE § Eeﬁtgguﬁﬁakgebggggh

antagoni st to the receptor protern or entlon

since the ree&ptbropgBt i ARabRetRE FPRE éF ?héaﬁhé§éﬁtwﬂhbeﬁtlon is

abundantjy exppessed. 15 The transgenic aninmal to which the DNA of the

present invention is tran ferrﬁg ésn al so be used as the urces for
t

c
tissue culture. TRE FEEBBLGr fi SPCER&ECF €°5F1?h8rpF§§eﬁﬂ €hvent i on
can be anal yoédthyg, pteseaxatmpirentdiloneoct &2al ysesDNA theoBiAgothe

receptor protein or the like can be used orally in the
form of tablets which may be sugar coated if necessary

25 and desired, capsules, elixirs, microcapsules etc., or
parenterally in the form of injectable preparations
such as a sterile solution and a suspension in water or
with other pharmaceutically acceptable liquid. These
preparations can be manufactured by mixing (1) the

30 receptor protein or the like of the present invention
or (2) the DNA encoding the receptor protein or the
like with a physiologically acceptable known carrier,
flavoring agent, excipient, vehicle, antiseptic,
stabilizer, binder, etc. in a unit dosage form required

35 in a generally accepted manner applied to making



20 RNA in tissues of the DNA-transferred mce of the present invention, or

by analysis of tissues containing the receptor protein expressed from £ tehAPR 2003
gene. Cells fromtissues containing the receptor protein or the like of the
present invention are cultured by the 25 standard tissue culture techni que.
Using these cells the function of the ¢ells fromtissues that are generally
difficult to culture, for exanple, cells derived fromthe brain and

peri pheral tissues can be studied. Using these cells it is possible to

sel ect 30 pharnaceuticals, for exanple, that increase the function of

various ti SSyesmdal®; & NG pa RPIRss] ihSeldedddadgrayaldabl g, the
receptor protein or the |ike of the present invention can be isolated and

purified from® RFRATatioR is conrrgpRedhod BFh f IR ENFE i on and
drawi ngs, t hepmosiasi ofdbasese aindasb 1l i Al i i dewtaikd I ed oFflane e

wi t ht he 1 UPAG | UB Commi ssion on Bi ochem cal Nonencl ature orby the conmon
codes in thedafe:- exanpl es of which are5shown bel ow. For am no acids that
may have5St he optAdditsveermisdovlie i wiph esaEnt eds untEssubéheens: |, e

i ndi cat ed. Dl\ﬁlcgg@é(%/{]im %&@QQ?@%&%,W%@%%&QGOXY” bonucl ei c

aci dA . adeni nel0T .thym neG . guani neC . cyt osi ne : onucl ei ¢ aci dmRNA
messenger riTRFAGIRIE a9 FEWHAMRD ifeodfadetiR RN & reyHoshat edTTP

: deoxyt hymi dé s t41 phos phet BdGIdR e ayauanes i dyed t | fhas phat e P

- deoxycytidi ne triphosphat eATP. . adenosi ne tri phasphat e20EDTA

. et hyl enedi aPFHet 2t &t 3 G AU dSHEHAT AT R HEY 291 yei neAl a
. al ani naval nagiesiodbleteataie, reldweetanlmyEgESersugerdnesilerose,

.t hr eoni neCy. i hi qnj | ] i spartic
aci dLys |y HeRe %i%ﬁ?%@ne%ﬁﬁ‘. S l_aﬁfisgﬁ I%evﬁ%;?@&%ﬁo%%ﬁ&a Phe .
phenyl al ani MReARRIMIR Yy oBfFRONG (Pl (3nhtPRREY Prithen gl iyml BAsn
Bt e M AR col TS g = A
grouplOBu . butyl, grou . phen ro .thiazpl | dine- - car hoxam de
gr oupSubst i t?j%n?’s]?s p‘?‘g‘fe Et‘?shd“%‘f 0‘%’{)‘%"'%%&’? ttscbgeené}%‘lgl Sodh the
speci fi aat i onddi el den od e b d h eltiaosle A et exvii Tleo Sconpd sl tiesre sfd F ony | CHO.
fornylBzl. b ZA -dj be Q benzyl oxvnet hy] Z.
benzyl oxycarlglﬁ)]‘%‘%%%g clﬁ? og%%%‘ﬁl%ﬁo%é;yacég%éognv?%ﬁoz.a cenve tlonaYi

2- br onobenzyhahgerr by | Bodtake mhantacs Woisd 2 5ommo s i anrspher! Trt .

trityl Bum tbptapgy@ﬂm% RO Cau dbhd 1 peprany | et R yoay Roiwd Bt in a
1- hydr oxybenztrj azol e30 t . L . )

3, 4- di hydr o- SEPTH xSRI &O-12 2 B-HRh ARITUS e NS @ naturally

1- hydr oxy- 5- s door tvey ev &g St abh LardioXi s cte A sesame oil and coconut

e heLcer s LAEEE PSR PPl ) gL ey
trifluoroaceExammbegl of an aqueous medium for injection include
physioclogical saline and an isotonic solution
containing glucose and other auxiliary agents (e.g., D-
25 sorbitol, D-mannitol and sodium chloride) and may be
used in combination with an appropriate dissolution aid
such as an alcohol (e.g., ethanol), a polyalcohol (e.g.,
propylene glycol and polyethylene glycol), a nonionic
surfactant (e.g., polysorbate 80™ and HCO-50), etc. As
30 an oily medium, for example, sesame 0il and soybean oil
may be used, which can be used in combination with a
dissolution aid such as benzyl benzoate and benzyl
alcohol.
Furthermore the prophylactic/therapeutic agent
35 described above may also be formulated with a buffer



5 The sequence identification nunbers (SEQ ID NO) in the sequence |is®iingPR 2003
of the specification indicates the follow ng sequence) respectively. [SEQ

ID NO 1] The amino acid sequence of the rat cerebell umO derived novel G
protein coupled receptor protein rOT7T175 of the present invention. [SEQ ID
NO. 2] The base sequence of cDNA encodipg the :rat cerebell umderived novel

G protein coupled receptor 15 protein rOIl7T175 of the present invention
containing the am no acid sequence shown by SEQ ID NO: 1. [SEQ ID NO: 3]

The base sequence of prinmer 1 used for cloning the cDNA encoding the rat

cerebel | um defd ved NaMRlpHa D bwfqte@ ran@méwdq@n{ SCRlate BRI OT7TL75 of
the present |nvent|on f%EQI 4] base sequence of prinmer 2 used

for cloning t3R CEENE S rkf tghe Wz@ér"é’lﬁ‘élulnhﬁhcé’rm@éd PAPH2 185 prot ei n

coupl ed r ecepydlrd¥Mic i d)QOT 4T kapdfl ilzee Mreegant numéentsedum [aSEQniR NO 5]

The am no aci d .sequence of .the . human _brain-d r|ve novel .G rg}ein coupl ed

receptor prot RS B vné Sfeess(?ﬁtva] enticof.” I NO: 6] The

base sequéncealcn‘ol'(d]\lApé'mm:h)ng airh @ nhtuioeei damdi, n-edear.i \Z&lda rdwed - G protein

coupl ed rece sy QT 6L/ pr; iy ng the
gh‘g pd¥ Y i f-l%: gi %eéél% %S%trédari‘i ;i Oegﬁrllgg dH

am no 35 aci d sequence s
appropriate ampou

Since the thus obtained pharmaceutical preparation
is safe and low toxic, the preparation can be
10 administered to human or mammals (e.g., rat, mouse,
rabbit, sheep, swine, bovine, cat, dog, monkey, etc.).
The dose of the receptor protein or the like of
the present invention varies depending on subject to be
administered, target organ, symptom, route for
15 administration, etc.; in oral administration, the dose
is normally about 0.1 to about 100 mg, preferably about
1.0 to about 50 mg, and more preferably about 1.0 to
about 20 mg per day for a patient with cancer (weighing
60 kg). In parenteral administration, the single dose
20 varies depending on subject to be administered, target
organ, symptom, route for -administration, etc. but it
is advantageous to administer the active ingredient
intravenously at a daily dose of about 0.01 to about 30
mg, preferably about 0.1 to about 20 mg, and more
25 preferably about 0.1 to about 10 mg for a patient with
cancer (weighing 60 kg). For other animal species, the
corresponding dose as converted per 60 kg weight can be
administered.
The dose of the DNA encoding the receptor protein
30 of the present invention varies depending on subject to
be administered, target organ, symptom, route for
administration, etc.; in oral administration, the dose
is normally about 0.1 to about 100 mg, preferably about
1.0 to about 50 mg, and more preferably about 1.0 to
35 about 20 mg per day for a patient with cancer (weighing



[SEQ ID NO 7] The base sequence of probe used for cloning the cDNA

encodi ng the human brai n-derived novel G protein coupled receptor pro'iéiM’Rm3
hOT7T175 of the present 5 invention. [SEQ ID NO 8] The base sequence of
primer 1 used for cloning the cDNA encodi ng the human brain-derived novel G
protein coupled receptor protein hOT7T#5 of the present 10 invention. [SEQ

I D NO. 9] The base sequence of prinmer 2 used for cloning the cDNA encodi ng

t he human brain-derived novel G protein coupled receptor protein hOT7T175

of the present 15 invention. [SEQ ID NO: 10] The am no acid sequence of

PEPTI DE (1- §8) kdéscZnbpdrentExakphéminipEEatipnNOthe15ingl¥héoaRi no aci d

sequence of VBEEZEDEeﬁaéQa%# dassiibledti BoEK@aMRbRiAi skeERk! DehPget2] The
am no acid sequence of PEPTIDE (45-54) described,in Exanpfe 3. 25 [SEQ ID
NO 13] The©%fRRo &¥MBLeBquEREESOfOPEPFMBRIERE2E5APRde8EFI HRULI AExampl e 3.

[ SEQ I D NO: ik4hdthatageBasaebdagnaeseerothPERItDre( 4hgbépidAtdescribed in
D 2 eehban iy omel 5 R8T, BSPACRE pBryl TP 7 EREL R0 e am o
mg, preferably about 0.1 to about 20 mg, and more
preferably about 0.1 to about 10 mg for a patient with
cancer {(weighing 60 kg). For other animal species, the
corresponding dose as converted per 60 kg weight can be
10 administered.

(3) Gene diagnostic agent

Using as a probe the DNA encoding the receptor

protein of the present invention or the DNA encoding

15 the ligand peptide of the present invention, an
abnormality (gene abnormality) of the DNA or mRNA
coding for the receptor protein or the like of the
present invention or the ligand peptide of the present
invention in human or mammal (e.g., rat, mouse, rabbit,

20 sheep, swine, bovine, cat, dog, monkey, etc.) can be
detected. Therefore, the DNA of the present invention
is useful as a gene diagnostic agent for the damage to
the DNA or mRNA, mutation thereof, or decreased
expression thereof, or increased expression or

25 overexpression of the DNA or mRNA.

The gene diagnosis described above using the DNA
encoding the receptor protein of the present invention
or the DNA encoding the ligand peptide of the present
invention can be performed by, for example, publicly

30 known Northern hybridization assay or PCR-SSCP assay
(Genomics, 5, 874-879 (1989); Proceedings of the
National Academy of Sciences of the United States of
America, 86, 2766-2770 (1989)).



2 4 APR ?003 107 The base sequence of the DNA encoding the am no acid 74 APRC
sequence shown by SEQ ID NGO 11. [SEQ ID NO 17] The base sequence of the

DNA encodi ng the am no 5 acid sequence shown by SEQ ID NO 12. [SEQ I D NO:

18] The base sequence of the DNA encoding the am no acid sequence shown by

SEQ ID NO 13. (SEQ ID NO: 19] 10 The base sequence of the DNA encoding the

am no aci d sequence shown by SEQ ID NO: 14. [SEQ ID NO: 20J The amino acid
sequence of KISS-1 product described in Exanple 3. 15 [SEQ ID NGO 21] The

am no aci d sequence of PEPTIDE (48-54) described in Exanple 3. [SEQ I D NG

22] The base ggOuRne: Of i ddrel dMNA NGIHMY tdex 1aai er 30 e i i Sesiiie e shown
by SEQ ID NO 21. rIIEsc grichia_coli transfor‘;rant.(I)Z)HlOB/ pAK-r OT175 obt ai ned
in Example 1 |atefP8ebtFs nRb WAS BREPostEV i tH%he M nistry of

| nternational TrasitnesdthadosteytoAgeneyeid dndilse rl ke Sef enlte and

Technol ogy, ' { i ' gg‘_ec;;aé]pk T ol (NI GH)
as. the Accessl\?%)énso unb%?’%%y%s% %ln%?g er. 21,'Jfg£.qaln Wth lnstitute
for Fer meft at} FrnOsKeE (i RO Cas hhaurdteskiesh INuibite Wi 8pioth on Oct ober
1, 1998. Eschesdgehiprc@)i transformant DHLOB/ pCW-hOT175 30 obtained in

Exanple 2 later described on deposit with the Mnistry of International
Trade and | ndust r%e,&@%ﬁ%‘f/‘x\ggq n?i‘ﬂ%’??’r%’rcas’é’r%?}c%?aﬁ)ﬂe T%Eﬁ%%’l"ﬁgy, Nat i onal
Institute of Bivwsct Bircananh dHuntfe cientinal aagyexXdig3dd, aisn tdmmAocetsisoron Nunber

FERM BP- 6648 &Ptlfe;r&@ﬁﬁ'eéi?ti\;eg%ethod. Thus, a sample to be
10 determined is brought into contact with the receptor
protein or the like of the present invention, whereby
the ligand concentration in the sample can be
determined. Specifically, the quantification can be
performed by the following method (1) or (2) below or
15 its modification:
(1) Hiroshi Irie (ed.): "Radioimmunoassay" (1974,
published by Kodansha, Japan); and
{2) Hiroshi Irie (ed.): "Radioimmunoassay, Second

Series" (1979, published by Kodansha, Japan,).

20
(5) A method for screening of the compound (agonist,
antagonist, etc.) that alters the binding property
between the receptor protein, salts thereof and
ligand of the present invention (ligand peptide of
25 the present invention)

By using the receptor protein of the present
invention or salts thereof, or by constructing the
expression system of recombinant receptor protein or
the like and using the receptor-binding assay system

30 via the expression system, screening can be made
efficiently on the compound (e.g., peptide, protein, a
non-peptide compound, a synthetic compound,
fermentation product, etc.) or salts thereof that alter

the binding property between the ligand (ligand peptide



2 4 APR 2003 108 and with Institute for Fernmentation, Osaka (IFO aszhé ReR 2003
Accessi on Nunber | FO 16258 on February 9, 1999. EXAMPLES 5 The prese
invention is described in detail below with reference to Exanples, but not
intended to limt the scope of the present invention thereto. The gene

mani pul ati on procedures using Escheri orga coli were performed according to
the nmet hods described in the 10 Mol ecular doning. Exanple 1 doning of the
cDNA encoding the rat cerebellumderived G protein coupled receptor protein
and determ nati on of the base sequence 15 Using rat cerebellum cDNA as the

Lempl ate ang 4 yo, PLLTEIS. NAGRRG i B 1HESEQIBAN ciband, i mer 2 (SEQ

| D NO : 4) reatlon was perfor e reacti on sol utlonlnthe above
reacti on coriive dddkeofofl/th@ \Rﬂ%mtoletGBNA for the tenplate) 1/50 vol une
20 of Advant age b Rl werane 4\4@94 amammez EMPrimer 1 (SEQ
IDNO:3), 0:2 ~tMpriner 2 (S 0 ~M dNTPs and the buffer

attached toct%@oé‘ﬁ‘ﬂr?é‘ht%’lr?&l?é tcﬁ’élf |Ser-Im“\}8It&|‘F€ BFEIVMIELSF t he PCR
reacti ons (Hedlfae:erdea@t ithie %0 /pHot@invasupdaided etepd4e f(@r. g2 ,mund es, 25 (2)

a cycle of h at C for 30 secaonds fallowed b for i nut es was
repeated 3 ﬁ %( %‘ ¢ P& 8P He & r?é’ é’trege’fcafrorc\"é(ﬁlzseconcfs 4n0| | owed by
68C for 2 mmltme/vasadeen'elaﬂ@ch&a imeas@l) imtopcled loflaACaor 30 seconds
fol | oned by (z%‘t A, 3% e5ednaand GiC et iodll NG Mg digpeat ed 30

tinmes, al Iy, "extension reaction was perfornmed at 68C for B
m nut es Af tCé%MPcmdetqtdrwa imees ipoR ph@snhdte PR dirnt. e dfocl oned to

pl asm digectior J¥GR2 renbratid G UIRQ.,) phdphria ddied st ructions attached
to TA clonin k|t (lnvitroge i nt ced into 2
4 APR 7003 cets‘téﬁ &% 2364 mﬁHSé“)td’erwktlt?é‘ a or?e&%csor‘?tnad rﬁq'hjg t he cDNA
wer e sel ect ethd:mdﬁraga(rsqolcaatlaszdcmrgtcmmmg tanpuhE |deaep thhe memeince of each

cl one was angl yaed G Oie Hle AN SCAUREE (5O | BING “Zhniefiefli ng the 5

novel G protein coup ed recep pr&el n pr ot el A coupl ed
r ecept or prcftmen cforsuaimiang atltle sdriimvd adding seduetidey ($RQIaB D : 1) deduced

fromthe ef?gﬁoﬂ%%sgrt% a4 d Jeebbtar BavEid, %Ktrr@ﬁmié df i ch the
cDNA (SEQ I D 10 encodi ng the rat cer ebel | um derived G protein

coupl ed recdptsreT dt’é‘ierFtrIGP?TlT’B-' dfSt e GAMRBIRG | thadntdSHiT SR=E S ubel oned
was i ntroducatk iyl ks ot @y Qfduwemﬂlaﬁgaﬁm)r(djmrtd) eguiid adfy known

nmet hod to gi%ee tphreestg a\,:nslfnqlre 1onErSCh h| ai‘eCcOe!pto[r):l_”porBo/ AK roqr1t75 15
like of the present invention (the compound (a) is
20 screened preferably by the method for determination of
ligand described above).

Thus, the present invention also provides a method
for screening a compound or a salt thereof that alters
the binding property between the receptor protein or

25 the like of the present invention and the ligand
(ligand peptide of the present invention), which
comprises comparing the following two cases: (i) the
case wherein the receptor protein or the like of the
present invention is brought in contact with the ligand

30 (ligand peptide of the present invention); and (ii) the
case wherein the receptor protein or the like of the
present invention is brought in contact with the ligand
(ligand peptide of the present invention) and a test

compound.



Exanpl e 2 C oning of cDNA encodi ng human brain-derived novel G proteipj ppR 2003
coupl ed receptor protein hOI7T175 and determ nati on of the base sequence

Cl oning of cDNA was performed follow ng the 20 protocol of GENE TRAPPER

(Life Technologies) Inc.). After biotinylation of probe (SEQID NG 7), the
probe was hybridi zed with single-strandgdd human brain cDNA |ibrary
(Superscript cDNA Library, Life Technologies, Inc.). The thus obtained

si ngl e-stranded gene was 25 converted into the double strand using prinmer 1
(SEQ ID NO: 8). After the gene was introduced into Escherichia coli DHLOB

by the el ectropotrat tas, stheegtng Mashgtdofbrotha §eéeehtomnpbateon,
suppl enmented _with a ICI||In to?gg&aln transfornagbf e echtroporation
0 i

was conduct e§°30*5¢t° vb?t%%%e %G%VF%%l%%S Iééf CRAD)
Inc.). The thesmebehi nedgtravké oameuns okrehe . bi@@méd(bygcmdony PCR usi ng

probe (SEC?IébggﬁdZ)oﬁng%Qr ﬂgéegt(fﬁﬁ%ﬁéﬁéﬁr QQaES?PP&Q'EotQR transf or mant

E.-coli DH10 nove protein cou recegtor 35 protein

cont ai ni iy tﬁécaﬂ¥ﬂ6 REPEe LR RENERe (BEF 1 DPNOthe gell ApRippbating 5)
deduced fromtbeveERNdsWas denoted hOT7T175. In the colony PCR, the reaction

sol ution conprised _of 1/50_vol of Advanta e ¢DNA Pol ynerase M x (CLONTEC
Inc.), 0.2 ~tM pﬁPﬁerEeféétFFE£§K>t57 ppese FN%BYFH§F°§ PERHIARS5 NO : 9),
200 ~1NIdNTPsme1faslvoim@emeth£mﬁc>and the buffer attached to the enzyne to

make the final eac ) the r tion
sol ution was heagggn§t$85E§b EE?%U§E%&a§dE%§§Oggéy8%egofgggat|ng at 94C
for 10 §ébondbere©foMbdtby16®tEfbhe1@13®lB@c@n@Beahn B8t @=€énral mnute was

repeated 25 {igB8q m&an&%@ias%fﬁtﬂ@epP&&ﬁeafﬁwﬂuwﬁ RRr@duct was
subcl oned to plasm d vector 1 (Invitrogen Inc.) followng the

i nstructi onstBet BERBALPH R%Pg?bﬁlﬂﬁ Khe ¥+h%|?ﬁoﬁ%ﬁ PRES§REwhi ch was t hen

i ntroduced inhoeﬂleﬁphenichlaoﬁﬁfiséxﬂﬁ&hsJﬁEn@IQHQSa@@@ﬁalafn@ the cDNA
were then sa%eg d op E E un1con aln nﬁ% |C|Ilkﬁ The sequence of
each clone Sfysid ? glv% PHheP TN e%ue %m? NO : 6) encodi ng

t he novdl5 G pnmeatnonbupbemdregepherrpeam90n pibeehnvetr ©heOlpket efn

coupl ed 1 ecephr pPEOLELN; AOB4RL0h e £hE AELOO,AELE: 3 SBENSELLEER | D NO : -

deduced fro was _desi gna creenlng of peptide
activating réi9®?4751QSaPQrBﬁBhlééc%ﬁt6?? ?{ei§nPebBVG%ts9ﬁlhé§ls Pept i de

havi ng the spauegae {(SEEHAD MR widR)tRé Bdcepthp pebdeifsbduerefrom 68
(dy) to 121 net astasi s i Kl SS-

he) _in_the cancer 3 ressin en
product 30 (éé I%FhﬁheZEfefﬁﬁﬁdl?ﬁe?ﬁéoﬁeﬁ% dggabﬁgecgﬁg BgegﬁhFheS|zed by
t he fol |20M nghpr bekdled [nbenéi hlipenpepeptidesohetkenptésenteferred to as
PEPTI DE (1'5§%vention) and a test compound are brought in contact
with the receptor protein or the like, and comparing
the binding amount of the labeled ligand between the
two cases.
25 (2) A method for screening a compound or a salt
thereof that alters the binding property between a
ligand (ligand peptide of the present invention) and
the receptor protein or the like of the present
invention, which comprises measuring the amount of a
30 labeled ligand {(ligand peptide of the present
invention) bound to cells containing the receptor
protein or the like of the present invention or a cell
fraction thereof, in the case wherein the labeled
ligand (ligand peptide of the present invention) is

35 brought in contact with the cells containing the



Furthernore, the C-term nal peptides of PEPTIDE (1-54) (SEQ I D NO: 1?))4 PR 7003
nanmely, PEPTIDE (40-_"i4) (SEQID 35 NO 11), PEPTIDE (45-54) (SEQ I I\QJ
12)) PEPTIDE (46 2 4 APR 2003 111 54) (SEQ ID NO: 13), PEPTIDE (47-54)
(SEQ 7.D NO 14) and PEPTIDE (48-54) (SEQ ID NO: 21) were synthesized by

the follow ng procedure. (1) Preparatigg of PEPTIDE (40-54) 5 Commercially
avail able p-nethyl BHA resin (0.77 nmmol e/ g resin) was charged in a reaction
tank of peptide synthesizer ABI 430A. Thereafter) Etoc-Phe, BocArg(Tos),
Boc- Leu, Boc-dy, Boc-Phe, Boc-Ser(Bzl), BocAsn, Boc-Trp(CHO , Boc-Asn)

Boc- Tyr ( Br - %96!?,? o tds Bogs P i0a ]Eﬂ? s L&Y, t}?@%zﬁé&’éx@"ﬁ%‘&e@@%n

Boc- Lys(Cl- oduced Into t resinin I's order according to the
Boc- st rat egyO{‘I\NPeI-EBH PR ¥ e s3nd higsi the cag v avhere esthed protect ed

bepti de 1 esi fapdhgarefsdng O dfgdha YEepetdé 1ol ee Griedanc 60 mnutes in 10
m of anhydrous 15 hydrogen fl uori cont ai nin cresol and 1.2 m

of . 1, 4- but anbﬂY%tl%br@é@t%rt?*ﬁ% ‘Fﬁ’/‘Eﬁ ?’I'%g‘?’f‘?}ég%sl'gl%?‘?ﬁ%ﬁ off in
vacuum [ ethythetherc¥Bbs asksioeh 101 Adiet Kesi sbiep el et Precopi tieée was
filtrated. 5 0 acetlc acid laelqr%oéjs sgl ut i nc\JNasanrged Lo the 20 precipitate
for extracti %m%l F3%1 Uht TTETs 'weal’ré SR TR TRF PR E I ract was

sufficientl yamwmnemf atkeel, lalblele:@nbxammcatleemeraptpihe et:IWQ ocBephadex (trade
name) G 25 colu gZA métﬁgdcﬂrfg&sgn & Na S08hB66hACoRCh dsAgUeOUS

solution foll owe devel opnent sane so vent . T e main
fractions weF’éeE%‘Pfeélt‘%%l %h’éleﬁ/oﬂmlli’lz%ll‘%% R QRE MDY rﬁe'b‘f’e%\h%e powders. A

hal f v0I1torre oigihe povsene pestadPloedch® ﬁﬁé@éﬁ@ PHweet Chi pn@h@gr aphy
colum t2.6 x 60 cr’rzﬂgacked W th Li C‘g}it;op{1 (t é %ﬁnane P-18 fol | onwed by
30 washi ng WF]Pﬁ BB RTC B PTRE R coht Y i @P% Aoy i near density
gradi ent el uthoanwhsn pewh beireconpt hs SOned swf i Ny 195 d Ffmaumait 300 al of 0. 1%

TFA- cont ai ni ?ng’?e/&agf%%%t 1§%ng£§ @efggcgﬁgrgﬁ%gﬁscol | ected and

| yophilized red peptide s spectrum (M-H) +
1869. 9 (cal canvagego@) bmzndt WRtm@OBequt@r URToRe it ner okhePLEke 18£6 nins.

Col um qondi thensre SRhHMAvYRKOSh] DECL8He dabe XwHOPe N the labeled
ligand (ligand peptide of the present invention) is
brought in contact with the receptor protein or the
like expressed in the cell membrane by culturing a
transformant containing the DNA of the present

20 invention and in the case wherein the labeled ligand
(ligand peptide of the present invention) and a test
compound are brought in contact with the receptor
protein or the like expressed in the cell membrane by
culturing a transformant containing the DNA of the

25 present invention, and comparing the binding amount of
the labeled ligand between the two cases.

(4) A method for screening a compound or a salt
thereof that alters the binding property between a
ligand (ligand peptide of the present invention) and

30 the receptor protein or the like of the present
invention, which comprises measuring receptor-mediated
cell stimulating activities (e.g., the activities that
promote or suppress arachidonic acid release,
acetylcholine release, intracellular ca®’' release,

35 intracellular cAMP production, intracellular cGMP



Eluant: linear density gradient elution with 5 eluants A/B ~ 95/5 -7 #3PB300]
usi ng aqueous 0.1% TFA as eluant A and acetonitrile containing 0.1% TFA (25
mns.) Flowrate: 1.0 m/mn. 10 (2) Preparation of PEPTIDE (45-54)
Commercially available p-nethyl BHA resin (0.77 mmol e/ g resin) was charged
in a reaction tank of peptide synthesizer ABI 430A. Then, Boc-Phe,
BocArg(Tos), Boc-Leu, Boc-dy, Boc-Phe, Boc-Ser(Bzl)) Boc 15 Asn,

Boc- Trp(CHO), Boc-Asn and Boc-Tyr(Br-Z) were introduced into the resin in
this order according to the Boc-strategy (NWP-HOBt) peptide synthesis to

give the de%f&ﬁ&dﬂﬁ&ﬁCH%%sHQBﬁ'%%o ?ﬁh&e Q%dﬁ%%ﬁ@h Ochlnge Was treated in
a manner simlar to_ the procedure ove fqr renoving the protectl ng

groups to giGfd 12 membyage tpl?éed‘ésllarledpﬁé’ﬁplhﬂ’é‘ylaﬁﬁé’él Sfectrum (M+H)' 1302.5
(cal cd. 1302.f)radeilivQrrt ipFteAnPlGctiBaZidnnef Golforn agdngidt i ons: 25

Col um: Wakosi] b5CL 4. El uant near Sit grad| ent elution
with el uant sreﬁ?} °§§/ g 65}1?/ §§Se31§'}’r?§eé&ugoﬁ§’m8°f‘9%T2§ z?)s/ ‘elPuant A and
acetonitgil & iganditm regne) rEdebEA Dxotenis. pr3®hEl dwkeatod: thed m/nmin. (3)

Prepar at i on/pg esPI;lPTIllglfm(n gﬁ%}) ¢ rEm%rc 'ﬁJat)ésa\{:@l' I q.lglc ]pg_gge%)@él egl# resin

(0.77 mmol e resin) was arged 1n a reaction tank 0 epti
synt hesi zer %BlthﬁsdAkeTWén thRo PrEisentBd@venzionapr Poouehd Amg( Tos),

Boc- Leu, BOCco@iaé)ctBQﬁtl?h%elEi%c o%e,r:(a%ll)ng BoeATRc BT ipiceddn dd Boc- Asn
wer e |ntroduced in this gQrder according tq the Bog- strateg&ﬁ(Nl\/P-HOBt)

pepti de syntthssildke ofi Ve REF&ay éd“’ &% 83 dapt ithE

10 wherein said compound that activates the receptor
protein or the like of the present invention and a test
compound are brought in contact with the cells
containing the receptor protein or the like of the
present invention, and comparing the cell stimulating

15 activities between the two cases.

(5) A method for screening a compound or a salt
thereof that alters the binding property between a
ligand (ligand peptide of the present invention) and
the receptor protein or the like of the present

20 invention, which comprises measuring receptor-mediated
cell stimulating activities- (e.g., the activities that
promote or suppress arachidonic acid release,
acetylcholine release, intracellular Ca®' release,
intracellular cAMP production, intracellular cGMP

25 production, inositol phosphate production, change in
cell membrane potential, phosphorylation of
intracellular proteins, activation of c-fos and pH
reduction) in the case wherein a compound that
activates the ligand peptide or the like of the present

30 invention (e.g., a ligand {(ligand of the present
invention) to the receptor protein or the like of the
present invention) is brought in contact with the
receptor protein or the like of the present invention
expressed in a cell membrane by culturing a

35 transformant containing the DNA of the present



5 The resin, 0.11 g, was treated in a manner simlar to the aforesgidypR 7003
procedure (1) for renoving the protectlng groups to give 3.4 ng of the
desired peptide. Mass spectrum (M-H)' 1139.6 (calcd. 1139.6) Elution tine
on HPLC. 18.1 mins. 10 Col umm conditions: Columm: Wkosil 5C18T, 4.6 x 100
mm El uant: linear density gradient elugjon with eluants A/B = 95/5 - 45/55,
usi ng aqueous 0.1% TFA as eluant A and acetonitrile containing 0.1% 15 TFA
(25 mins.) Flowrate: 1.0 m/mn. (4) Preparation of PEPTIDE (47-54)
Commerci al l'y available p-methyl BHA resin i0.77 20 mol e/g resin) was
charged in a I eal t.ion ! nk _of hpeptlde nt hesi zer, ABI %tha en, Boc- Phe,

BocAr g(Tos), ESE lon aIf’}oc 4 f SEBn &Y BSE nSer(lgch)of"plg’ n “and
Boc- Tr p( CHO)aQ/tewauerst rtdcu gedt eipt oirhipsrodreder oac ddwedilriget @ ft dreBoc- st r at egy

(RP-FO%) BERddIR T iesiand @ Yot ahelinld addiaaghd mept | de
. ed in a fann th

resin. The resin, e aforesaid

procedur e (I’)°nft@rCtré“?h§\h rﬁﬁ‘et H@c ctﬂrﬁg’jedlno@ﬁs tth@ dll\)f@ P§ Gheg of the

desired peptgmed\hamvse@&qtdnur@:@wﬂ%sedM%S ao c(e(laJ cﬁ@m\x/%%%% 5>)y5?c>(28$l UZ I gn
time on HPL condi t umm 0 X
100 '} et Byl 55 R Gt i Gy K oS ena e on o

45/ 55, usi ngpramescusin¥ebion? 4ndPRoz@@3 iht/ thieA ca lelsitamiu 1A tamdy
acetonitrileg .ai.niNg T% P&, 2P, 81 PgsLgFlow rater 1.0 m/min. 5 (9)
Prepar ati on wé%lh@ﬁE ?%é g/%i(

Before the receptor protein or the like of the

10 present invention was obtained, screening of the G
protein coupled receptor agonist or antagonist should
have been made in terms of whether or not a candidate
compound would inhibit the binding between G protein
coupled receptor proteins and ligands, using cells,

15 tissues or cell membrane fractions containing G protein
coupled receptor proteins. When the cells, tissues or
cell membrane fractions are used as they are, however,
other receptor proteins inevitably exist. It was thus
difficult to screen agonists or antagonists to the

20 desired receptor proteins.

However, the use of the receptor protein or the
like of the present invention enables to efficiently
screen the compound that inhibits the binding between a
ligand and the G protein coupled receptor protein.

25 Besides, it can be simply evaluated whether the
compound screened is either an agonist or an antagonist.

Hereinafter the screening method for the present
invention will be described more specifically.

First, the receptor protein or the like of the

30 present invention, which is used for the screening
method for the present invention, may be any protein so
long as it contains the receptor protein or the like of
the present invention described above, though a
membrane fraction of mammalian organs is preferably

35 employed. For screening that requires large quantities



Commercially avail able p-nethyl BHA resin (0.77 muol e/ g resin) wgs, apRIgEd
in a reaction tank of peptide synthesizer ABI 430A. Then, Boc- Phe,
BocArg(Tos), Boc-Leu, Boc-G3y, Boc-Phe, Boc-Ser(Bzl) and 10 Boc-Asn were
introduced in this order according to the Boc-strategy (NWVP-HOBt) peptide
synthesis to give the desired protectedgpeptide resin. The resin, 0.16 g,
was stirred in 10 m of anhydrous hydrogen fluoride together with 1 m of
p-cresol at 0'C for 60 mnutes. 15 The reaction m xture was then treated in
a manner simlar to the aforesaid procedure (1) to give 29.0 ng of the
desired peptide. S r 3 lution tinme on
FPLC 35 6 nPie trH0 T EsRaRe T BEG I l%cgfuﬁr(?q’g&gqgs‘??’?’%%%s%%z}. 6 x 100 mm
El uant: | i neaeceépnoirt prgtadinsnexprgsised woundantdyt YyAaB recegbg nams/ 55,

usi ng aqueous 0. 1% Thf %:&J%A HH et idddd e HAIUAINIdY thel % 25 TFA
(25 mns. ) Flowrate: 1.0 mM/mn. (6) Preparatlon of PEPTI DE (1-54)

PEPTI DE ( 1- 54Yikea®fhéhsr @ﬁﬁﬁ@@tb}né’ﬁ&tgpﬁg b ec erbrdsaldef caibiadapl e

p- met hyl 8HA atRSieN @ Bé mlde/ ghbta@mn)thlennmr @&Cttlhfén ptr@rslenttf peptl de

synt hesi zer ABI 43QA,_ i.ntraod % he fal Q‘% 1

Boc- Ar g( Tos) ITHSRNHER ifo@x fra &é’ ﬁﬁ‘é’reﬁ&?dsé‘?‘( a I%&? Ese 2%

Boc- Tr p( CHO) ,inBec-tAse1 lldoc ABy thier DXR, fBagmasit, cwlacgc-flérro thlaod:almgt

Boc- Asp( CcHe Z)., 2 C@kﬁx),

Boc- AWg(TOS)ék%t%%E E%%&g% om%qgmgféjéyAgﬁA Q%yl%% gs%% 1s
Boc-G n, BocTPto liBdded a\'—heB@dlDPr §OTBGXAMPAL  BIENE rfraBd@%'sg(C’Fos)
Boc- Ser (Bal ) Qeretd1%( BYR) maB0@1R00 beBRGe as Boe BA( BalalgmeBac- ligu, 5

Boc-Gy) Boc-Pro Boc-Gn Boc-Gn B Ser(Bzl), Boc-Qvy,
Boc Sel { Bel ) OHRE. 88 (B8, GG BB SBBRLPIAG 1185 B, ioc- Pr o0,

Boc- Ser (Bzl) ,re&@;rﬂo&u,pr&t@liiero(fBz;lh)e pBecehhtr (iBxentdmth Ba-oGhostto obt ain the
desired protected p%%the r %% tq%n %%lcﬁgghln %%% ) tectlng groups
e

fromthe protecte& t|de reS| prepari ng
PEPTI DE ( 40- E@agabme 1s( pr@)felmépﬁm ermmrp@rrautmdr dadld @ avrolaélqdmn

15 promoter of nuclear polyhedrosis virus (NPV) belonging

to the baculovirus, a SV40-derived promoter, a promoter
of retrovirus, a metallothionein promoter, a human heat
shock promoter, a cytomegalovirus promoter, SR«
promoter, etc. at the downstream thereof. The amount
20 and quality of the thus expressed receptors can be
examined by a publicly known method, for example, by
the method described in Nambi, P. et al., J. Biol.
Chem., 267, 19555-19559 (1992).
Accordingly, in the screening method for the
25 present invention, the substance containing the
receptor protein or the like of the present invention
may be the receptor protein or the like that is
purified by publicly known methods. Alternatively,
cells containing the receptor protein or the like or a
30 cell membrane fraction of the cells containing the
receptor protein or the like may be used as well.
Where the cells containing the receptor protein or
the like of the present invention are used in the

screening method for the present invention, these cells



15 concentration-increasing activity using FLIPR The stable expgp§2¢Q2%§el
line rOr7T175 was obtained by transduction of expression plasm d pAKr 75
for animal cell into CHO dhfr' cells, using Cell Phect Transfection Kit
(Amer sham Pharmaci a Biotech, 20 Inc.). First, 240 ml of Buffer A (attached
to Cell Phect Transfection Kit) was added to 9.6 ng of plasm d DNA dissol ved
in 240 M of distilled water followed by stirring. After the m xture was
settled for 10 minutes) 480 m of Buffer B (attached to Cell Phect
Transfection 25 Kit) was added to the m xture, which was vigorously stirred
to formlipoggyese COMNk &k Ny DEh tdew ENR 1 déreydé, XedPha GHO) dbte. oREl S

(obtained from ATCC) were inocul ated on a 60 etri dish. After _culturing
the cells i n?%?ﬁ”f -aBY Y T (RS SW© ﬁﬁkﬁ%?{{tﬂl?wﬁomgﬁlbﬁ?enent ed

with 10% fetal bodeneelsunohBaOhiNg TIRMEKER:céptoy ptoB8&iff bor tBedays in 5%

car bon di oxi a he 1] e.dr S ed to the
cells in theggégrgfdggg.S%&%%?Ecﬁ?Ygggﬁggfﬁ%MgélTg §$¥g7g%??gr 6 hours in
5% car bor$ di expresging the reté¢ptorreropehedonBsthey bikei t Bxapplesfree Hanls

F-12 medi um gpds3cfl nQbt 10801 s Zi Ac AT /EsendAfcWl ¥Ce6 P!, WBscagdded to the
cells in the Petri dish foll owed bg treatnent for 2 mnutes. The cells were

agai n washedS¥RFEbifi the’ask uni?Feer HeSt ks 2N% #HPdh $8118wed by incubation
in Eam s F-12 meqihgm:Eé$uiapigaﬂea&edrﬁbthonlif)ﬂ’etetal éboai meagegum at 37' C for
15 hours in 5% carbon,.di oxi de gas, The ce wer i sperse rypsin
Lreatment {oPREUBIAIPBATY REOPERIT® Faf C9hb Detotaten Barperan, by

i nocul ait0ed anpebbiely phave natlo@5aktdNidiettst eyl thadceébyan to 10

i ncubat e at ; Sq i cor dif{ed : pedi um ( DVEM)
medi um (N ssﬁﬁzf"@éu{%kﬁé c%‘??{ L?%i%%%ﬁ%gi ‘ﬁ’i’%ﬁ%%%ﬁl ﬁggégﬁgl bovi ne
serum ( TRH Br&EEy EACEOt FoE: Flyeh bon chePedert BXF ded §asuprhen using a

pl as:ﬂ' d-t(rjanwgﬂgﬁidl 51aﬂ§%§rdlailanpg;ptr&lﬁo(m xﬁ@xhr!a_ﬁagfﬁféa an-ﬁKiﬂ@mﬂEdEb.lm but1 thg
non-transduced c . gradual |y died. e nedi um was_exchanged, on Days 1 an
Dt amove. EH: bel TLERRBHICRRY o3 WEIETSL S0 LOR DRSSt = FHRC PRNEY or rant &
of CHO ad | scebhat skepyiggowiagaobhDaysoB8zie dddeft énctbasedcubati on were
sel ect ed. ere el ec S, pectively, using
a comer ci al yggsgggagﬁggéi% ?B%£?§;%€§?%n$gf?ﬁ%Nﬁ?k%y %%g?ying t he
publ i cly knoWAMRI2PERE ARehbend bliemel § of f HOF hgd sP@palytP¥ 23rd cl one of

r2(53T7T175 epre%'_ér'%gr?@HQ:S ﬁehbﬁnéhﬂr@éﬂ@fiﬁﬁgﬁﬁblf&ﬂ:lét eguas IaEJT?Té75-F23) t hat
expresses r recepror ene [N a | \V was sel ect ed. or
ool T heconT A HaRE e ESn EEneidrdr ofirnd fent by cFFafL ERE
abbr evi &Xted asnEff\2dgasien, Thor nakamwpl&haceab od bgyupniofkxpeuidensal

Ther apeut cSe 4ol (229 30 99106722 08545 489PNaES. ST Y Ely ThEx

intracel I ul ar on“concentration-rncreasing activit (he synfhetic
pepti des obt ahAEH PAr{ed19fdeinei beermdpble #PovOTYTLFS51O3MARUL EFN24nas

determ ned, WgkNgeELlPEn§MohgerhataEVi §€6heh N€edtrifuged at a
higher rate (15,000 rpm to 30,000 rpm) normally for 30

25 minutes to 2 hours. The precipitate thus obtained is
used as the membrane fraction. The membrane fraction is
rich in the receptor protein or the like expressed and
membrane components such as cell-derived phospholipids
and membrane proteins.

30 The amount of the receptor protein contained in
the cells containing the receptor protein or the like
or in the membrane fraction is preferably 10% to 10°
molecules per cell, more preferably 10° to 10’
molecules per cell. As the amount of expression

35 increases, the ligand binding activity per unit of



2 4 p,pR 2003 117 Both rOr7T175-23 cells and ETA24 cells were used after
subcul turing these cells in DVEM suppl enented with 10% di al yzed2f4eg 03
bovi ne serum (herei nafter abbreviated as dFBS). The rOI7T175-23 an

cells 5 were suspended in a medium (10% dFBS- DVEM), respectively, in 15 x
10~ cells/m . Each 20U ~L1 (3.0 x 104 g¢l1s/200 /~1) of the suspension was
i nocul ated on a 96-well plate for FLIPR (black plate clear bottom Coster,
Inc.) through a dispenser, followed by 10 incubation at 37'C overnight in a
5% CQZ i ncubator. The cells thus incubated were used (hereinafter referred

to as cell nel 18 2hnM ( e HANKSIHBSS 1698 1% e HAKS o thadd 9 Of
sodi um hydrgrlgezr%]b?grnbeonat é:,tzlzél Asggfcli‘?l\wﬂiéHgPES; 1a t)er1 adjel?sti ngot he pHto 7.4

with 1IN sodingh BBy diexitdghlvhs emsitive wEs esmiingc 596 ted $2ar N8 zat i on

through a fiddydrucdEl Bt @1 s20Q sy Piehenacidand 2hahpitds darf @4l bovine
serum (FBS) were m xed (HANKS/ HBSSPr obeneci d- FBS). Furthernore, 2 vials of

Fl uo3- AM (5GS53Y/87 AHERdE §38SoINPEd in 42 ~t1 of di met hytsul foxide 20 and
42 ~1 of 520% Pl ur®mn<r fodndl. thidhendgtdsadd | (10 scHrdugn s fsdded to 20 ml of

HANKS/ HBSS- Pr gbeneci d- EBS descr i oV, nd then. m . After culture
sol ution was croreerretl)"vle(f, t:E’c?o Cgﬂ%oé“é%ﬁ% \,1(%19'1 agft%:tr%e trlﬁextbul rn)e&el\%ags %d:ltogjpeeltn ed to the
cell plate dsitwpemn tdighticamdanddgazs pigpdtide fodl Ithwedrpse€ntcubati on at

37" C for an haundibhf WRCChd TS CHAEH J:0adiPikel Hr RGR | de was
di ssolved in dinethylsultfoxide in I x 10-' M To 0.002 m (1 x 10-' M of
t he pepti de BSAN ot YR 1Rt h TS APRFORT 2 (¢ 366 SRt BT AR Y HBSS

contai ngog FrakthotMdidheneded eind iGah By® wasndadder for dilution (final

concentration of 1 x 10-5 Mat_the activity assay). Jhereafter, 0.009 m of
di met hyl sul f oxi d& Ses® GRRIF tRF V- DL ‘%ﬁa"ﬁy‘%{‘ 103 ‘%\ﬁe%?“t‘ﬁ‘g‘/ gepti de sol ution

i n di et hyl sitdaniate dfomadiunatlilon.octfureri ri Speresitny 36 (ed02 ad f the
dilution. O-080H:dly AN SddSEr0ceh ARRAAYS TRl aldli ng 2.5 MM

Probeneci d an .0.'21% BSA was to the systemfor ution (final
concentrat i GFofvity eapivglent kenitdet @f Fiomatdsaddm i 113 S he fi nal

concent 18t i Grdfeih X Hdrelid/ aihe tthamn trejisivailet tarwi w36l | plate for
FLI PR (V-Bottom e, Coster) ..nc. erej.nafter referred to as sanpl e
Pl ate) AT L ATCHIA MR he (AR RN A S 1 Coli ek o L he
cell plate vasanediedoh taareisr iy thea twaishiawy imiflfeart, ashitdiatwas obt ai ned by
adding 2.5 é);)se{)lf i ' ﬂﬁé j I y@gsher to leave
100 ~tl of \AIE/e\aés{slr ng u%sgrﬁagﬁxgarﬂ?ﬁe%%vévas |_ngg. L@h%q)ct(aﬂ!lp ppa)rlto;tte and the sanple
plate were set |iFXIIPPR il DhoslaReldd ol kaapl clnebide helgamdf e pl ate was

aut onat heal | yhd ¢ ansd erdadh 4@ «ihen cell , platsewi tiitdjhe, FLIPPR) device to 15
pronote the cell_response, A change in i ntrace%]léléar calciumi

on
concentration fdfeiB0SRETHNUS? W nEAR (TP MY BeaetofSttHE. The
results reveasindived prvpgepnt itesvesymtthesilzdarhrid (Ui-dandasept b above

i nduced an ifﬁ%‘ﬁ?ﬁ%éﬂktfﬁ%ention) and the receptor protein or the

like of the present invention, is screened by the

25 following procedures. First, a standard receptor
preparation is prepared by suspending cells containing
the receptor protein or the like of the present
invention or the membrane fraction thereof in a buffer
appropriate for use in the screening method. Any buffer

30 can be used so long as it does not interfere the
ligand-receptor binding. Examples of such buffers are a
phosphate buffer or a Tris-HCl buffer, having pH of
about 4 to 10 (preferably pH of about 6 to 8). For the
purpose of minimizing non-specific binding, a

35 surfactant such as CHAPS, Tween-80"" (Kao-Atlas Inc.),



20 intracellular calciumion concentration specifically to the Eﬂ?g%@g
expressing cells. By conparison of dose response curves (FIG.S%, A

cl ear that PEPTIDE (4054) and PEPTIDE (45-54) exhibit the highest activity.
25 Industrial Applicability The G protein coupled receptor protein of the
present invention, its partial peptidegqr salts thereof as well as the

pol ynucl eotide coding for the sanme (e. g.) DNA RNA and derivatives

t hereof) can be used: (1) for 30 determ nation of the ligand (ligand

pepti de of the present invention)(agonist), (2) for preparing antibodies

and antiseragiBershon 63) abOkyCROSLEYChAPMOf a6HEa CXPrESBEORsSYStem of a
r econbi nant recegtor protein, (4) for_devel opnment of the receptor-binding

35 assay sysFBRFD8Fn§OEhENBxPYERIFONCOSyIERRAT &Fei_E r BRfi AgIradaliapr 2003

119 of a cangdedehe pbaepBELUbE CBLg&RAPOLIGANnd SPepOiddrog €rei gn based on
conparison with structurall I m

imlar ligand-receptor 6 S.a reagent for
preparing a BFSBEnBrIEY?%ﬁ?é?anY ?ﬁob%%%edi39%5@??%%eg?%h$3?gﬁfepgring ab
transgenic asumbl 3s0PMEB) adsupeptophyk a4 Chiahefapeuted hgeheptidgene
therapy.  2.4.0PR, 0431420, Vhah %é?gkékfﬁdméfiaﬂsoAbQVQ&EEE.aﬂd sal ts
thereof conprising the sane or substantially the sanme am no acid sequence
as the 5 am @&vaei amgvfteheel8hohd BYO SEEY | RO of. the higabéein and salts

t her eof accondhgsnaopsbeiablofWBﬁée%ﬁeééﬁtsgﬂ@e@fiéﬂb81aséiab!ysthe sane
am no acid seguence IS represented SE artial peptide of

OIDNO 5. 3. A
the protein a888fdFRgYt B118°cH Y Bt 10 rt%§tﬁ?§e?ﬁ%Fe5?lBF1§ﬂidég t her eof or

salts thayreofthich 10* M to 10! M of the test compound is co-
present. To determine the amount of non-specific
binding (NSB), a reaction tube containing an unlabeled
ligand (ligand peptide of the present invention) in a
large excess is also provided. The reaction is carried
15 out at approximately 0 to 50°'C, preferably about 4 to
37°C for about 20 minutes to about 24 hours, preferably
about 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
20 appropriate amount of the same buffer. The residual
radioactivity in the glass-fiber filter paper is then
measured by means of a liquid scintillation counter or
7 -counter. When nonspecific binding (NSB) is
subtracted from the count (By,) where any antagonizing
25 substance is absent and the resulting count (Bp, minus
NSB) is made 100%, a test compound showing the specific
binding amount (B minus NSB) of, e.g., 50% or less may
be selected as a candidate compound.
The method (4) or (5) above for screening the
30 compound that alters the binding property between the
ligand (ligand peptide of the present invention) and
the receptor protein or the like of the present
invention can be performed as follows. In one
embodiment, the receptor protein-mediated cell
35 stimulating activities (e.g., the activities that



4. A polynucl eotide containing a pol ynucl eotide having the base seqgpRHe
encodi ng the protein according to claim1l. 15 5. A pol ynucl eoti de according
to claim4, which is DNA. 6. A polynucleotide according to claim4, which
contai ns the base sequence represented by SEQ ID NO: 2 or SEQ ID NO: 6. 20
7. A reconbi nant vector containing theggol ynucl eotide according tQ claim 4.
8. Atransformant transforned by the reconbi nant vector according to claim
7. 9. A nmethod for manufacturing the protein or salts 25 thereof according
to claim1l, which conprises culturing the transformant according to claima8

and produci g At AGUNBHRIHAG the Mkt AeAAr ¢el@als@ claim 1. 10. An

anti body to'the protein or salts thereof accaording,to claiml and to the

parti al peptﬁ"{%tyd-rcwlé’set &red QARG e M tFR CEHIYS Tt 58 e 0TS 282 t s t her eof
accordi ng taHm@ide13ulidr o%mw@iﬁm@tl@@ﬁorldﬂt&@cteqmllaurmC,b@xmhl chis a

neutralizing antibody tq ingctivate signal nsducti on . of the rotein
accor di ng t PFAMGhIFN. IRF LR ?é‘(?sff‘% addﬁczfg‘r?é’stl PG fHodi ti on
conpri si Ag tdﬂlamtenbmia)neaqmﬂaim’i@u Opaioaplnojzerlal::ionAolfl gand to the protein
or saits thenfals AR NG IR Sl Make 1WAAR DOR- BN gﬂr ng the 5

protein or sal er eo ccor ing to claim using t tial peptide,
esters ther afduciaies Mae rogofd efre radiinest theraecHUbéG(,CdrYdlkﬁ’g?“tfb metdiad.3. 14. A

phar maceut i Gl COMRPYE 'a%nsa(ipmrﬂ cam&gem%ﬂlw&%ﬁmredl ng to claim13. 10
15. A method for detetrm n|n q}-Fe nd to the prote}rﬁg or sa\_Cts t her eof
Bn &

according to cl H%F%if4drt LIPS et e R ¥or ding to
claim lior thwotpsint icd freptliices oefiritthes pirearesnf 1ne&1mn$xt hereefixmt sal t s

t her eof accq af, 5 oq f q, ng a
conpound or Cg%tt“’qreﬂ?er egaf rﬁ“n weﬁlt % %E bljeﬁ: ng pr opgcroty ,Se%rneiq.%} ‘a ligand
and t he prot@ie madigal tis tmladiedawdﬂmfrxgisﬂb melddivm B WwHitdh agonpri ses

usi ng the prﬁﬁdbﬂratséalg& I A« 1€ GRIEH 1] tfq,lqloa,;era by or, the partial
peptide 20 or amdes thereof, esters thereof salts t her eof accor di ng to

claim3. 17AnBation fag iRy £e5dmsbefd to‘lm%dint sthtené’rré?rﬁe”corﬁat al ter

t he bi ndsng 4F epedar heingramdg ld@andsbquantaiei thy cAlllss ddwer eof

according tOxt:racted or the supernatant is recovered and the
resulting product is quantified by appropriate
procedures. Where it is difficult to detect the
production of the cell-stimulating activity index

20 substance (e.g., arachidonic acid) due to a degrading
enzyme contained in the cells, an inhibitor against
such a degrading enzyme may be added prior to the assay.
For detecting activities such as the cAMP production
suppression activity, the baseline production in the

25 cells is increased by forskolin or the like and the
suppressing effect on the increased baseline production
can then be detected.

For screening through the measurement of the cell

stimulating activities, cells in which a appropriate

30 receptor protein is expressed are necessary. Preferred
cells in which the receptor protein or the like of the
present invention is expressed are a naturally
occurring cell line containing the receptor protein or

the like of the present invention and the aforesaid



25 claim 1, conprising the protein or salts thereof according to clain11

or a partial peptide or esters thereof) am des thereof or salts } @3
according to claim3. 18. A conpound or salts thereof that aIter the

bi ndi ng property between a ligand and the protein or salts thereof
according to claim1, which is obtai nabgg using the screening nethod
according to claim 16 or the screening kit according to claim17. 19. A
pharmaceutical conposition conprising the 35 conpound or salts thereof that
alter the binc'ling 2 ~, APR Z003 122 property between a ligand and the

protein or saldiy thefeal, 3BQUHIRG D iGladitMelp Vet ot ORI takl & usi ng
t he screeni n%gx thod accordl ng to claim16 or the screening kit according
4.

to claim17 ike ﬁ@tr%‘d’rfe@rse&uantl fying the protein according to claim
1, which conpri semxdmlngs tdee t&f& |thmb/ cﬁm?pmﬁimg.rtcﬂmdeaipm;ﬂiﬂ.dés’l, A pepti de,
an am de thereof, .an ester th f or _a It thetof,lv\,hlch in the am no

aci d sequencé TR & A5 e SOR EF 6°I“B°N6 810 SYESACL T RIS Fee of 47 to
54 am no am cf&rfnre@rnatth@nl\l-ptmardmcmss ard lc exuriases , 8ptl@n&4 mmt‘iﬂll d

resi dues. é@h%ﬁmwd%’thE&@“%$$ﬂ#§geone%% eSeR" JH: gs Ha 2 ! t

t her eof accor gtoclaim?2 n~~the 15 am no aci sequence
represent ed Bt 5EY MOVNG O@O)Put?dﬁtcélynémﬂ‘l’él N-terminal 47-54 amino acid

Zeque_nge at thlet G:P@l{z{]nmis s’ﬂd}.CEd SOy I%@ c&:tﬁﬁbuérﬁi laem no %@wl 16 SHies . tﬁ?»

n am de or s 0 e tide accordin claim rrpr sing the
ani no acid se%‘l?etnca&treg Paddpa 5@(§°|P% %ﬁ tI%'Iﬁ , SEQ | D NO:
13 or SEQUI D (NGgal pedtidk mdt hdwek fpmesmteamvmgltamﬁrdumig tﬂre cl aim 16,
wherein the LiQandd:s & AeAt ds Qngan 40 de Wher Glles it T0vaiilod hereof or

a salt thereof ordi n%‘ toclaime or screening accordl ng to
claim1'[, mmnmrr%&er% heganfepdoxr pasttieda @rr a\irlilearhldF@ tfertdsf) an ester

t her eof or sterwqrn%fntq%pr@enqst eoqlltellml%ﬂg the eRedtia Al. A
. A9. ARAF. A9 & A A9l % Al A . A AF. As

. An, . AHY. AH. Rgﬂqe&qur hqmélkquf the present invention, or a
. Au. AuY 18U. Aldmbn%gmeA'ﬂ%a%,ty%?x RAE? theA.callAL ToAtATnANY AheArRcepATlY . Au. A?. A

: ﬁ[ ,rb\ag_??AA: Epﬁ\%\ﬁéﬂrf‘y% ﬁléR[l,&é((% 29 tlh resent invention.

CAY. A A . An, . As~. BXER Ve, qaﬂ:t;&t%mqgeem W@ Anclude 4@ follows:

(A AL Ay. A?. ALUA%ARY. f%xA%[&e%%,mﬁ&
CASAL A Ar. A3, AA?. ASR A& . A9Y. A& A AH. AF. A93L. Ay. AL. A5r. A3, . A A U0.AAA
SS (> aeg~ST qq ) Buffers for assay and washing

20 Hanks' Balanced Salt Solution {(manufactured by
Gibco) supplemented with 0.05% of bovine serum albumin
(manufactured by Sigma).

The buffers may be sterilized by filtration
through a membrane filter with a 0.45 4m pore size and

25 stored at 4°C, or may be prepared at use.

(2) G protein coupled receptor protein preparation

CHO cells in which the receptor protein of the
present invention is expressed are subcultured at 5 x
10° cells/well on a 12-well plate followed by culturing

30 at 37°C under a 5% CO, and 95% air for 2 days.

(3) Labeled ligand
The ligand which is labeled with commercially
available [*H], ['**1], [*c], [*°s], etc.



NCHI | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] cg] cg]] 3ca] c
aJcalcalca]calcalcalcalcalca]c:alUca]lcall/089}~Z[}xsnid _Z]]ca] cZ]l'c Rc@’ calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
aJ ca] ca! _ano01; <
ghCD} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ga] ca] ca] ca] ca] ca] ca] ca]ca] ca]caJca]c
aJca] ca] ca]ca] ca] ca] ca] ca]ca]ca] ca]ca! BEG < z |
FIGq!lr! N'P""" ##K$Mb} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Mbf $t SvI$$$$&E&L(M ) ) G
+;I'+U+ d 7/ 9?58816?: 1ndt1%e fon of an aqu]eou]s solution 1]s 1 cal cal

< =e--- Xsni calca cal calca ca] ca] ca]ca] ¢
a] ca] ca] ca] c‘a}%’a‘f‘caﬂ%a‘} c&] RG] ¢ 4 ey ?:%é % % ]E%]Jca‘}%a‘;bagﬂ&l
2<2W2x23344466f FéX 78d1 ; @he assay at use.
;; <<(>5>8>?77 ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca]( caj ca] cg ?E%T‘ﬂ]l %%%}% ‘g%%g] ca} ca]I @@]o)ApLAA]-BJBPB]QSk]BI B]CCC]CDD]NE
[ EAEEEQFAFFFFFG Ligand is dlssolved in PBS containing 0.1% of

GBCBGG xsni dpdl] 2] s8}6R] stberlcal radcpd CalFéd cgl grdratsahgrica] cal caj ca
] ca] ca] ca] ca] ca] ca] caJc % ]: ]ca ca] ca! GAAH&HHHHHSI 41 11 ZJ[ JJJIIIIISKEKgKr KK

KKKLLLvLWLL} REn#d 75 F o5 %] €a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ga] na];na]ica];f:a&gg&pa] ca] ca] ca] ca! LLNNVOWND+P, PZP] PNQOQ} Q~-QFRGRRR
RSSSSTUUUUGV7VVE

Y} xsni d_Z] ] ca] ca]/\ixv EHPCSPLAFCATEafBAFUEPEaf BaftcaF c¥f A E4F8YEfca] cal cal ca] ¢

a] ca] cajia] cahtapra] phata] ta] exprass Yilg Srtgédp or p¥Xotve NaGa&bthécScc;

d<d. e/ effffthFQQ és nglfﬁl CA?} @}C‘@Afﬁliel fﬁ;cal g%ga;ca f%&?ﬂl??‘] ca] cal

ca] cal ca] ca] cal ca cal cal 1819 Triiiiiiiiii
i %& qcpﬁpszkwsﬁn@l _oel a] t—:‘a}ca]\ta} a} 8} cafcla‘]lééfcafea] EBPca] ca] ca]
ca] ca] ca] ca] gakeg] cabealcabealeal st £8d codealsad ¢al sadabat_kokkkkkl 1% &l /10
| m* m mHMInp rrrrsst(t+tEtFt}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] gg?gg] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal Ft ftgttt{u
| uxxv{{{3g ~~~~\] gn}xmﬂlter]S] pa] oa] aa]:ea]:ca]bma])ca]ica]:d:a]:ca]lca]fcapca] caJ ca] ca

] ca] Zgllfi]sﬁ?gga}??]aﬁg E]C ﬁcca caﬁa Cfa] Cal] ca] cad]’é ‘] caﬁ ca[] ca‘] calca]ca]c

a] ca] ca] ca] capcapeawa}ea] Eal tayed] 1@&] eamly@éing at room
PQM* +=} xsni ee;bksakﬁabc%@aiﬁaﬂxsa}ca%sa;héaé.@alﬁa] gRéCcahsaheabealral caj cajc
a] ca] ca] ca] ca] ca] ca%ca ca% %ca ca% LcaI %
}xsni d_Z] ] calPeRr ERpEAf 5] RAFEAREq] a‘]’Ea]" %1] c’a? ‘g%c‘af ca]’caf‘c&]sca] ca] ca] ca
] ca] ca] crj cakaakealeatra] Eﬁl‘.e&hcainstead of the test compound.
Sessi arxem o8] eogbaakaghoal sl o8l cahealakeghoherleghoal cal cal c
a] caj ca] caj ca] ca] ca] ca

'(12=>_"{| }xshilGIhZ}‘fcu]ieh]Eéa]:ba]iea]:ela]EEa]'l-:a]lca] ph) eafbapéarba) calcalcalcalc
a] ca] ca] ca] cgleakeatsgl saksaal caheal spbeakicel §aSPPbbLhAPto the cell

"#78[\fgt}xsnid_ Z cal ca ]D ]ca] cal ca] caLca]Lca]Lca]Eca] caj ca
] ca] ca] ca] caf gafid }5 }'EQL] ¢ eah}a Eai*ca}‘c Bd|wiged with
<I J}xsnizb Z] hcajqajcakeahepiraten] Ealﬁ&ilﬁﬁalﬁ&ﬂlﬁéaiCﬁi/Cﬂ}lEd] palea] ca] ca] cal ca
] ca] ca] ca] ca]é a% %Ea] %caLca] ca] ca! $&67HI Uvhi DERS' b} xsni d_Z] ] ca] ca] ca] ca]
cal ca] ca] ca] f a] cgf a] ca] ca] cal ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
caljca]ca]calb (4) Radioactivity is measured using a liquid

23MN_ Y%&RS a c ca] ca] ca

ca]ca]ca]ca]ggtégF%g gg%gatggtgg%ca ¢ ggfegfga]gg]ﬁg}ﬁglgﬁisﬁ% %]]La]ca]c
a] ca] ca] ca] cB)!BaJ'eareanr&apéar a]@aféaP@aPéaFcayca]éaféaféaféaﬁcaPca]ca]ca]c
a] ca] ca]z@] cakeak88AewXwith the following equation:
"#*+-012YZbc{upkfa\ W ca] ca] ca] ca] ca] caV] caV] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! %&+8;
Y%&yzr s34} xsni d_Zpoieca] ddpcapeBal/dal ca]keBrh] xalead] ca) cal ca] cal ca) ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! $%e#3$} xsni d_Z] c] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal i j ef OP] MheR€issni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] £4] ca] calpsal:ca) calfealealic Al ahtaltalisrkc alisalical G } * +deuv
DETUab} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! b| }
! 7DGGHghvw} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] ca]ca]ca] ca]ca]ca]ca]calcalca]calijrs)*ABf gt u<>QR \ ghv} xsni d_Z]
c] ca] ca] ca] ca] ca]ca]ca]ca]ca]l ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca! vw' ( ?A() "#23=} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]cal
=>QRghBC
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XAQLO[(P] " 6!'CF & (*(.../2wWe5, 5/ 5A<{vqgl gb] X]] ca]ca]ca] ca]ca]ca]c Z]da ]aca cal
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca] ARR P08k N<
B
8<CCEI 1. IJPPPWNWM AN LaQape}eed \| | nsss|wmhc”Y]]]ca] ca] ca]ca]ca] ca]ca]ca]ca
] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&f ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cals
WKX :
Cﬂw?%%ZlY]]]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! DQTR_bD;
=JMn>} xsni d_Z] 1] ]eea] ca] calveawalvwaadre & csaa]nc;a]a:a]s:ea]dme]d:a] cal ca]ca]ca]ca]ca]c
2]@%3} f%gi}??szqultﬁ:a ]:21;1]:2] ca{cadcca%%ag 3]’65‘13]‘%%] ca] ca]cal] ca]ca]calca]ca]c(a
] ca] ca] ca] ca] ca] @m):ca] ca] aedxciajura]ciajdialaecal ca] ca! | % 3$@CH3+@ C+] 2j 22999 @R
wgl fa] V] caU] ca] caU] ca] caV] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal MNN+SLSUSSSSSZ, Z/ Z[\ #° °
ggg~nnnuudz| | | | | }mmmqqmda]qra]ac@@]wa]t&ﬁr@aafcaabéeﬂmh:laq & ddieal ca ca] ca
]Ca]Ca]Ca]Ca] ‘ﬁ%‘ﬁﬂﬂﬁ%ﬁp%kc%bc%h%ak%%k%%h%@]Qﬁ% of the present

| WIgO "/ <@ mh cg] calcalcalc ca] caj] ca] ca

] ca]gca] c;] cgj]lla\éqwea&]clea] g]élcg]aca&'p ]“6’Ja]t§'£ tgi]‘:‘?&]t&{fl"f} (‘i?!)?f] g | b] X] ] ca] ca

V] ]ca] ]ca] ]ca] ]caa]mm]m@ﬂ ?oaigg&]md m}t@@]em]tm&] aa]gaax]dcalld@]amal] cpae]pcrald]ecaifc?] ci':l] cs/}

ca] ca] ca] ca X 2P/ a cal ca

ca] ca] ca] caj 3‘3% %} ca] CWQ] ca ]%J %@8%] rga geg] ca WIR
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phosphate production, change in cell membrane potential,
phosphorylation of intracellular proteins, activation
of c-fos and pH reduction) (so-called agonists to the
20 receptor protein of the present invention), (b) a
compound free of such a cell stimulating activity (so-
called antagonists to the receptor protein of the
present invention); and (c) a compound that decreases
the binding property between the ligand (ligand peptide
25 of the present invention) and the receptor protein of
the present invention.

Examples of such compounds include peptides,
proteins, non-peptide compounds, synthetic compounds
and fermentation products. These compounds may be

30 either novel or publicly known.

The agonist to the receptor protein or the like of
the present invention has the same physiological
activity as that of the ligand (ligand peptide of the
present invention) to the receptor protein or the like

35 of the present invention. Therefore, the agonist is
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depending upon the ligand activity.

In more detail, the agonist to receptor protein or

the like of the present invention possesses a cancer
5 metastasis suppressing activity and are thus useful for
prophylaxis or therapy of all cancers (e.g., lung
cancer, gastric cancer, liver cancer, pancreas cancer,
large intestine cancer, rectal cancer, colon cancer,
prostate cancer, ovary cancer, uterocervical cancer,
10 Dbreast cancer, etc).

The agonist to receptor protein or the like of the
present invention also possesses a placenta function
regulating activity and are thus useful for
prophylactic or therapeutic drug of cilia cancer,

15 hydatid mole, invasive mole, miscarriage, fetal
hypoplasia, sugar dysbolism, lipid dysbolism or labor
induction.

The antagonist to the receptor protein or the like
of the present invention can suppress the physiological

20 activity that the ligand (ligand peptide of the present
invention) to the receptor protein or the like of the
present invention has. Therefore, the antagonist is
useful as a safe and low toxic pharmaceutical for
suppressing the ligand activity.

25 The compound that decreases the binding between
the ligand (ligand peptide of the present invention)
and the receptor protein of the present invention is
useful as a safe and low toxic pharmaceutical for
decreasing the physiological activity that the ligand

30 {ligand peptide of the present invention) to the
receptor protein or the like of the present invention
has.

When the compound or a salt thereof obtainable by
the screening method or by the screening kit of the

35 present invention is used as the pharmaceutical
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capsules, elixirs, microcapsules, sterile solutions,

5 suspensions, etc.
Since the thus obtained preparation is safe and

low toxic, it can be administered to human or mammals

(e.g., rat, mouse, rabbit, sheep, swine, bovine, cat,

dog, monkey, etc.).

10 The dose of the compound or a salt thereof (in the
case of agonist) varies depending on subject to be
administered, target organ, symptom, method for
administration, etc.; in oral administration, the dose
is normally about 0.1 to about 100 mg, preferably about

15 1.0 to about 50 mg, more preferably about 1.0 to about
20 mg per day for a patient with cancer (weighing 60
kg) . In parenteral administration, the single dose
varies depending on subject to be administered, target
organ, symptom, method for administration, etc. but it

20 is advantageous to administer the active ingredient
intravenously at a daily dose of about 0.01 to about 30
mg, preferably about 0.1 to about 20 mg, more
preferably about 0.1 to about 10 mg for a patient with
cancer (weighing 60 kg). For other animal species, the

25 corresponding dose as converted per 60 kg weight can be
administered.

(6) A composition for the prophylactic and/or therapy
for various diseases comprising the compound
(agonist, antagonist) that alters the binding

30 property between the receptor protein or the like

of the present invention and the ligand (ligand

peptide of the present invention)

As stated hereinabove, the receptor protein or the
like of the present invention plays some important role

35 in vivo, such as a cancer metastasis-suppressing
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10% & ()16 1Gr@atment of diseases associated with dysfunction of
the receptor protein or the like of the present
invention, a conventional means may be applied to
making the composition.

For example, the compound may be prepared into a

15 sugar coated tablet, a capsule, an elixir or a
microcapsule for oral administration and for parenteral
administration in the form of injectable preparations
such as a sterile solution and a suspension in water or
with other pharmaceutically acceptable liquid. These

20 preparations can be manufactured by mixing the compound
with a physiologically acceptable known carrier,
flavoring agent, excipient, vehicle, antiseptic,
stabilizer, binder, etc. in a unit dosage form required
in a generally accepted manner for making

25 pharmaceutical preparations. The active ingredient in
the preparation is controlled in such a dose that an
appropriate dose is obtained within the specified range
given.

Additives miscible with tablets or capsules

30 include a binder such as gelatin, corn starch,
tragacanth and gum arabic, an excipient such as
crystalline cellulose, a swelling agent such as corn
starch, gelatin and alginic acid, a lubricant such as
magnesium stearate, a sweetening agent such as sucrose,

35 lactose and saccharin, and a flavoring agent such as
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dissolving or suspending the active 1ngred1ents in a
vehicle such as water for injection with a naturally
occurring vegetable oil such as sesame o0il and coconut
10 oil, etc. to prepare the pharmaceutical composition.
Examples of an aqueous medium for injection include
physiological saline and an isotonic solution
containing glucose and other auxiliary agents (e.g., D-
sorbitol, D-mannitol and sodium chloride) and may be
15 used in combination with an appropriate dissolution aid
such as an alcohol (e.g., ethanol), a polyalcohol (e.g.,
propylene glycol and polyethylene glycol), a nonionic
surfactant (e.g., polysorbate 80™ and HCO-50), etc. As
an oily medium, for example, sesame oil and soybean oil
20 may be used, which can be used in combination with a
dissolution aid such as benzyl benzoate and benzyl
alcohol.
Furthermore the prophylactic/therapeutic agent
described above may also be formulated with a buffer
25 (e.g., phosphate buffer and sodium acetate buffer) a
soothing agent (e.g., benzalkonium chloride, procaine
hydrochloride), a stabilizer (e.g., human serum albumin,
polyethylene glycol), a preservative (e.g., benzyl
alcohol, phenol), an antioxidant, etc. The thus
30 prepared liquid for injection is normally filled in an
appropriate ampoule.
Since the thus obtained preparation is safe and
low toxic, it can be administered to human or mammals
(e.g., rat, mouse, rabbit, sheep, swine, bovine, cat,
35 dog, monkey, etc.).
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10 organ, symptom, method for administration, etc. but it
is advantageous to administer the active ingredient
intravenously at a daily dose of about 0.01 to about 30
mg, preferably about 0.1 to about 20 mg, more
preferably about 0.1 to about 10 mg for a patient with

15 cancer (weighing 60 kg). For other animal species, the
corresponding dose as converted per 60 kg weight can be
administered.

{7) Quantification of the receptor protein or the like
of the present invention or the ligand peptide of

20 the present invention

The antibody to the receptor protein or the like
of the present invention or the ligand peptide of the
present invention is capable of specifically
recognizing the receptor protein or the like of the

25 present invention or the ligand peptide of the present
invention and accordingly, can be used for a
quantification of the receptor protein or the like of
the present invention or the ligand peptide of the
present invention in a test sample solution, in

30 particular, for a quantification by sandwich
immunoassay. Thus, the present invention provides, for
example, the following methods for quantification:

{i) a method for quantification of the receptor
protein or the like of the present invention or the

35 ligand peptide of the present invention in a test
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%, & ()-/1~"1t %&n(t)lbpdw rteo%ae( reFepTc_ec%&"-'e)te/mt Prod@e( Like #fob
10%&'() &10%reke® invention or the ligand peptide of the present
invention, a test liquid sample and a labeled receptor
5 protein or the like of the present invention or a
labeled ligand peptide of the present invention, and
measuring the ratio of the labeled receptor protein or
the like of the present invention or the labeled ligand
peptide of the present invention bound to said
10 antibody; and,
(ii) a method for quantification of the receptor
protein or the like of the present invention or the
ligand peptide of the present invention in a test
liqgquid sample, which comprises simultaneously or
15 continuously reacting the test liquid sample with an
antibody to the receptor protein or the like of the
present invention or the ligand peptide of the present
invention immobilized on an insoluble carrier and a
labeled antibody to the receptor protein or the like of
20 the present invention or the ligand peptide of the
present invention, and measuring the activity of the
labeling agent on the insoluble carrier.
In the method (ii) described above, it is
preferred that one antibody is capable of recognizing
25 the N-terminal region of the receptor protein or the
like of the present invention or the ligand peptide of
the present invention, while another antibody is
capable of recognizing the C-terminal region of the
receptor protein or the like of the present invention
30 or the ligand peptide of the present invention.
The monoclonal antibody to the receptor protein or
the like of the present invention or to the ligand
peptide of the present invention (hereinafter sometimes
referred to as the monoclonal antibody of the present

35 invention) may be used to assay the receptor protein or
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5 by means of a tissue staining as well. For these
purposes, the antibody molecule per se may be used or
F(ab'),, Fab' or Fab fractions of the antibody molecule
may also be used. There is no particular limitation for
the assaying method using the antibody to the receptor

10 protein or the like of the present invention or the
ligand peptide of the present invention; any method may
be used so far as it relates to a method in which the
amount of antibody, antigen or antibody-antigen complex
can be detected by a chemical or a physical means,

15 depending on or corresponding to the amount of antigen
(e.g., the amount of the receptor protein or the like
of the present invention or the ligand peptide of the
present invention) in a test liquid sample to be
assayed, and then calculated using a standard curve

20 prepared by a standard solution containing the known
amount of antigen. Advantageously used are, for example,
nephrometry, competitive method, immunometric method
and sandwich method; in terms of sensitivity and
specificity, the sandwich method, which will be

25 described later, is particularly preferred.

Examples of the labeling agent used in the assay
method using the labeling substance are radioisotopes,
enzymes, fluorescent substances and luminescent
substances, etc. Examples of the radioisotope are [’H],

30 [*251), [*'1)1, [(°H], [*c), etc. Preferred examples of
the enzyme are those that are stable and have a high
specific activity, which include f3-galactosidase, 8-
glucosidase, alkaline phosphatase, peroxidase and
malate dehydrogenase. Examples of the fluorescent

35 substance are fluorescamine, fluorescein isothiocyanate,
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etc. Examples of the luminescent substance are luminol,
a luminol derivative, luciferin, lucigenin, etc.
Furthermore, a biotin-avidin system may also be used
for binding an antibody or antigen to a labeling agent.

5 In the immobilization of antigens or antibodies,
physical adsorption may be used. Alternatively,
chemical binding that is conventionally used for
immobilization of proteins or enzymes may be used as
well. Examples of the carrier include insoluble

10 polysaccharides such as agarose, dextran and cellulose;
synthetic resins such as polystyrene, polyacrylamide
and silicone; glass; etc.

In the sandwich method, a test sample liquid is
reacted with an immobilized monoclonal antibody of the

15 present invention (first reaction), then reacted with a
labeled monoclonal antibody of the present invention
(second reaction) and the activity of the labeling
agent on the insoluble carrier is assayed, whereby the
amount of the receptor protein or ligand peptide of the

20 present invention in the test sample ligquid can be
determined. The first and second reactions may be
carried out in a reversed order, simultaneously or
sequentially with an interval. The type of the labeling
agent and the method for immobilization may be the same

25 as those described hereinabove.

In the immunoassay by the sandwich method, it is
not always necessary that the antibody used for the
labeled antibody and for the solid phase should be one
type or one species but a mixture of two or more

30 antibodies may also be used for the purpose of
improving the measurement sensitivity, etc.

In the method for assaying the receptor protein or
the like of the present invention or the ligand peptide
of the present invention by the sandwich method

35 according to the present invention, preferred
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used in the first reaction.

The monoclonal antibody to the receptor protein or
the like of the present invention or the ligand peptide
of the present invention may be used in an assay system

15 other than the sandwich method, such as a competitive
method, an immunometric method and a nephrometry. In
the competitive method, an antigen in a test solution
and a labeled antigen are competitively reacted with an
antibody, then an unreacted labeled antigen (F) and a

20 labeled antigen bound to the antibody (B) are separated
(i.e., B/F separation) and- the labeled amount of either
B or F is measured to determine the amount of the
antigen in the test solution. In the reactions for such
a method, there are a liquid phase method in which a

25 soluble antibody is used as the antibody and the B/F
separation is effected by polyethylene glycel while a
second antibody to the antibody is used, and a solid
phase method in which an immobilized antibody is used
as the first antibody or a soluble antibody is used as

30 the first antibody while an immobilized antibody is
used as the second antibody.

In the immunometric method, an antigen in a test
solution and an immobilized antigen are competitively
reacted with a given amount of a labeled antibody

35 followed by separating the solid phase from the liquid
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0% ()-m 10 &gmobilized antigen is added to bind an unreacted
labeled antibody to the solid phase and the solid phase
5 is separated from the liquid phase. Thereafter, the
labeled amount of any of the phases is measured to
determine the antigen amount in the test solution.
In the nephrometry, the amount of insoluble
sediment, which is produced as a result of the antigen-
10 antibody reaction in a gel or in a solution, is
measured. Even when the amount of an antigen in a test
solution is small and only a small amount of the
sediment is obtained, a laser nephrometry utilizing
laser scattering can be suitably used.
15 In applying each of those immunoassays to the
assay method for the present invention, any special
conditions or operations are not required to set forth.
The assay system for the receptor protein or the like
of 'the present invention or the ligand peptide of the
20 present invention may be constructed in addition to
conditions or operations conventionally used for each
of the methods, taking the technical consideration of
one skilled in the art into account consideration. For
the details of such conventional technical means, a
25 variety of reviews, reference books, etc. may be
referred to (for example, Hiroshi Irie (ed.):
"Radioimmunoassay" (published by Kodansha, 1974);
Hiroshi Irie (ed.): "Radioimmunoassay; Second Series"
(published by Kodansha, 1979); Eiji Ishikawa, et al.
30 (ed.): "Enzyme Immunoassay" (published by Igaku Shoin,
1978); Eiji Ishikawa, et al. (ed.): "Enzyme
Immunoassay" (Second Edition) (published by Igaku Shoin,
1982); Eiji Ishikawa, et al. (ed.): "Enzyme
Immunoassay" (Third Edition) (published by Igaku Shoin,
35 1987); "Methods in Enzymology" Vol. 70 (Immuochemical
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Techniques (Part B)); ibid., Vol. 74 (Immunochemical
Techniques (Part C)); ibid., Vol. 84 (Immunochemical
Techniques (Part D: Selected Immunoassays)); ibid., Vol.
5 92 (Immunochemical Techniques {(Part E: Monoclonal
Antibodies and General Immunoassay Methods)); ibid.,
Vol. 121 (Immunochemical Techniques (Part I: Hybridoma
Technology and Monoclonal Antibodies)) (published by
Academic Press); etc.)

10 As described above, the receptor protein or the
like of the present invention or the ligand peptide of
the present invention can be quantified with high
sensitivity, using the antibody of the present
invention.

15 Furthermore, the receptor protein or the like of
the present invention or the ligand peptide of the
present invention can be quantified with high
sensitivity, using the antibody of the present
invention thereby to diagnose various diseases

20 associated with the dysfunction of the receptor protein
of the present invention. -

The antibody to the receptor protein or the like
of the present invention or the ligand peptide of the
present invention can be employed for specifically

25 detecting the receptor protein or the like of the
present invention or the ligand peptide of the present
invention which may be present in a test sample
solution such as a body fluid, a tissue, etc. The
antibody can also be used for preparation of an

30 antibody column for purification of the receptor
protein or the like of the present invention or the
ligand peptide of the present invention, detection of
the receptor protein or the like of the present
invention in the fractions upon purification, and

35 analysis of the behavior of the to the receptor protein
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' 5 protein or the like of the present invention or
the ligand peptide of the present invention
The activity of the antibody to the receptor
protein or the like of the present invention or the
ligand peptide of the present invention that
10 neutralizes the receptor protein or the like or the
ligand peptide means the activity of inactivating the
function of signal transduction in which the receptor
protein or the like or the ligand peptide participate.
Therefore, when the antibody has the neutralizing
15 activity, the antibody can inactivate the signal
transduction in which the receptor protein or the like
or the ligand peptide participate, for example, the
receptor protein-mediated cell stimulating activities
{e.g., the activities that promote or suppress
20 arachidonic acid release, acetylcholine release,
intracellular Ca’' release,. intracellular cAMP
production, intracellular cGMP production, inositol
phosphate production, changes in cell membrane
potential, phosphorylation of intracellular proteins,
25 activation of c-fos, and pH reduction). Thus, the
antibody can be used for the prevention and/or
treatment of diseases caused by overexpression of the
receptor protein or the ligand peptide.
(9) Preparation of animals containing the DNA encoding
30 the receptor protein of the present invention
Using the DNA of the present invention, transgenic
animals that express the receptor protein or the like
of the present invention can be prepared. Examples of

the animals are mammals (e.g., rats, mice, rabbits,
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construct, in which the DNA is ligated downstream a
10 promoter that can expresses DNA of the present
invention derived from an animal which is highly
homologous to the DNA of the present invention, is
microinjected to rabbit fertilized ova. Thus, the DNA-
transferred animal capable of producing a high level of
15 the receptor protein or the like of the present
invention can be prepared. Examples of the promoter
that can be used are a virus-derived promoter and a
ubiquitous expression promoter such as metallothionein
may be used but an NGF gene promoter and an enolase
20 gene promoter that are specifically expressed in the
brain are used preferably.-
The transfer of the DNA of the present invention
at the fertilized egg cell stage secures the presence
of DNA in all germ and somatic cells in the target
25 animal. The presence of the receptor protein or the
like of the present invention in the germ cells in the
DNA-transferred animal means that all germ and somatic
cells contain the receptor protein or the like of the
present invention in all progenies of the animal. The
30 progenies of the animal that took over the gene contain
the receptor protein or the like of the present
invention in all germ and somatic cells.
The transgenic animal to which the DNA of the
present invention is transferred can be subjected to a

35 mating and a breeding for generations under common
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animal for screening of the agonist or antagonist to
the receptor protein or the like of the present
invention, since the receptor protein or the like of
the present invention is abundantly expressed.
15 The transgenic animal to which the DNA of the
present invention is transferred can also be used as
the cell sources for tissue culture. The receptor
protein or the like of the present invention can be
analyzed by, for example, direct analysis of the DNA or
20 RNA in tissues of the DNA-transferred mice of the
present invention, or by analysis of tissues containing
the receptor protein expressed from the gene. Cells
from tissues containing the receptor protein or the
like of the present invention are cultured by the
25 standard tissue culture technique. Using these cells
the function of the cells from tissues that are
generally difficult to culture, for example, cells
derived from the brain and peripheral tissues can be
studied. Using these cells it is possible to select
30 pharmaceuticals, for example, that increase the
function of various tissues. Where a highly expressing
cell line is available, the receptor protein or the
like of the present invention can be isolated and

purified from the cell line.
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cDNA : complementary deoxyribonucleic acid

A : adenine
10 T : thymine
G : guanine
C : cytosine
RNA : ribonucleic acid

mRNA : messenger ribonucleic acid
15 dATP : deoxyadenosine triphosphate
dTTP : deoxythymidine triphosphate
dGTP : deoxyguanosine triphosphate
dCTP : deoxycytidine triphosphate

ATP : adenosine triphosphate
20 EDTA : ethylenediaminetetraacetic acid
SDS : sodium dodecyl sulfate
Gly : glycine
Ala : alanine
Val : valine
25 Leu : leucine
Ile : isoleucine
Ser : serine
Thr : threonine
Cys : cysteine
30 Met : methionine
Glu : glutamic acid
Asp : aspartic acid
Lys : lysine
Arg : arginine

35 His : histidine
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methyl group

Et : ethyl group
10 Bu : butyl group
Ph : phenyl group
TC : thiazolidine-4 (R) -carboxamide group

Substituents, protecting groups, and reagents
generally used in the specification are denoted by the

15 codes below.

Tos : p-toluenesulfonyl
CHO : formyl
Bzl : benzyl
Cl,Bzl: 2,6-dichlorobenzyl
20 Bom : benzyloxymethyl
yA : benzyloxycarbonyl
Cl-Z : 2-chlorobenzyloxycarbonyl
Br-Z : 2-bromobenzyloxycarbonyl
Boc : t-butoxycarbonyl
25 DNP : dinitrophenol
Trt : trityl
Bum : t-butoxymethyl
Fmoc : N-9-fluorenylmethoxycarbonyl
HOBt : l-hydroxybenztriazole
30 HOOBt : 3,4-dihydro-3-hydroxy-4-oxo0-1,2,3-
benzotriazine
HONB : l1l-hydroxy-5-norbornene-2,3-dicarboximide
DCC : N,N'-dichlorohexylcarbodiimide
BHA : benzhydrylamine

35 MeBzl : 4-methylbenzyl
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5 The sequence identification numbers (SEQ ID NO:) in
the sequence listing of the specification indicates the
following sequence, respectively.

[SEQ ID NO: 1]
The amino acid sequence of the rat cerebellum-
10 derived novel G protein coupled receptor protein
rOT77T175 of the present invention.
[SEQ ID NO: 2]
The base sequence of ¢DNA encoding the rat
cerebellum-derived novel G protein coupled receptor
15 protein rOT7T175 of the present invention containing
the amino acid sequence shown by SEQ ID NO: 1.
(SEQ ID NO: 3]
The base sequence of primer 1 used for cloning the
cDNA encoding the rat cerebellum-derived novel G
20 protein coupled receptor protein rOT7T175 of the
present invention.
[SEQ ID NO: 4]

The base sequence of primer 2 used for cloning the

cDNA encoding the rat cerebellum-derived novel G
25 protein coupled receptor protein hOT7T175 of the

present invention.

[SEQ ID NO: 5]

The amino acid sequence of the human brain-derived
novel G protein coupled receptor protein hOT7T175 of

30 the present invention.
[SEQ ID NO: 6]

The base sequence of c¢cDNA encoding the human
brain-derived novel G protein coupled receptor protein
hOT7T175 of the present invention containing the amino

35 acid sequence shown by SEQ ID NO: 5.
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cDNA encoding the human brain-derived novel G protein

coupled receptor protein hOT7T175 of the present
5 invention.
[SEQ ID NO: 8]

The base sequence of primer 1 used for cloning the
cDNA encoding the human brain-derived novel G protein
coupled receptor protein hOT7T175 of the present

10 invention.
[SEQ ID NO: 9]

The base sequence of primer 2 used for cloning the
cDNA encoding the human brain-derived novel G protein
coupled receptor protein hOT7T175 of the present

15 invention.
[SEQ ID NO: 10]

The amino acid sequence of PEPTIDE (1-54)
described in Example 3.

[SEQ ID NO: 11]

20 The amino acid sequence of PEPTIDE (40-54)
described in Example 3. -
[SEQ ID NO: 12]

The amino acid sequence of PEPTIDE (45-54)
described in Example 3.

25 [SEQ ID NO: 13]
The amino acid sequence of PEPTIDE (46-54)
described in Example 3.
[SEQ ID NO: 14}
The amino acid sequence of PEPTIDE (47-54)
30 described in Example 3.
[SEQ ID NO: 15]

The base sequence of the DNA encoding the amino
acid sequence shown by SEQ ID NO: 10.

[SEQ ID NO: 16]
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acid sequence shown by SEQ ID NO: 11.

[SEQ ID NO: 17]

The base sequence of the DNA encoding the amino
5 acid sequence shown by SEQ ID NO: 12.

[SEQ ID NO: 18]

The base sequence of the DNA encoding the amino

acid sequence shown by SEQ ID NO: 13.
[SEQ ID NO: 19]
10 The base sequence of the DNA encoding the amino
acid sequence shown by SEQ ID NO: 14.
[SEQ ID NO: 20]

The amino acid sequence of KiSS-1 product

described in Example 3.
15 [SEQ ID NO: 21]
The amino acid sequence of PEPTIDE (48-54)
described in Example 3.
[SEQ ID NO: 22]
The base sequence of the DNA encoding the amino
20 acid sequence shown by SEQ ID NO: 21.

Escherichia coli transformant DH10B/pAK-rOT175
obtained in Example 1 later described was on deposit
with the Ministry of International Trade and Industry,
Agency of Industrial Science and Technology, National

25 Institute of Bioscience and Human Technology (NIBH) as
the Accession Number FERM BP-6553 on October 21, 1998
and with Institute for Fermentation, Osaka (IFO) as the
Accession Number IFO 16209 on October 1, 1998.

Escherichia coli transformant DH10B/pCMV-hOT175

30 obtained in Example 2 later described 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) as

the Accession Number FERM BP-6648 on February 17, 1999
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Accession Number IFO 16258 on February 9, 1999.

EXAMPLES
5 The present invention is described in detail below
with reference to Examples, but not intended to limit
the scope of the present invention thereto. The gene
manipulation procedures using Escherichia coli were
performed according to the methods described in the
10 Molecular Cloning.

Example 1 Cloning of the c¢cDNA encoding the rat
cerebellum-derived G protein coupled receptor
protein and determination of the base sequence

15 Using rat cerebellum cDNA as the template and two

primers, namely, primer 1 (SEQ ID NO :3) and primer 2

(SEQ ID NO :4), PCR reaction was performed. The

reaction solution in the above reaction comprised of

1/10 volume of the cDNA for the template, 1/50 volume

20 of Advantage cDNA Polymerase Mix (CLONTEC Inc.), 0.2 uM

primer 1 (SEQ ID NO :3), 072 UM primer 2 (SEQ ID NO :4),

200 uM dNTPs and the buffer attached to the enzyme to

make the final volume 50 ul. In the PCR reaction, (1)

the reaction solution was heated at 94°C for 2 minutes,

25 (2) a cycle of heating at 94°C for 30 seconds followed
by 72°C for 2 minutes was repeated 3 times, (3) a cycle

of heating at 94°C for 30 seconds followed by 68°C for 2

minutes was repeated 3 times, (4) a cycle of 94°C for

30 seconds followed by 64°C for 30 seconds and 68°'C for

30 2 minutes was repeated 30 times, and (5) finally,
extension reaction was performed at 68°C for 8 minutes.

After completion of the PCR reaction, the product was

subcloned to plasmid vector pCR2.1 (Invitrogen Inc.)

following the instructions attached to TA cloning kit

35 (Invitrogen Inc.), which was then introduced into
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designated rOT7T175.

Plasmid pAK-rOT7T175 in which the cDNA (SEQ ID
10 NO :2) encoding the rat cerebellum-derived G protein
coupled receptor protein rOT7T175 of the present
invention was subcloned was introduced into Escherichia
coli DH1l0B according to a publicly known method to give
the transformant Escherichia coli DH10B/pAK-rOT175.
15
Example 2 Cloning of c¢cDNA encoding human brain-derived
novel G protein coupled receptor protein hOT7T175
and determination of the base sequence
Cloning of cDNA was performed following the
20 protocol of GENE TRAPPER (Life Technologies, Inc.).
After biotinylation of probe (SEQ ID NO: 7), the probe
was hybridized with single-stranded human brain cDNA
library (Superscript cDNA Library, Life Technologies,
Inc.). The thus obtained single-stranded gene was
25 converted into the double strand using primer 1 (SEQ ID
NO: B). After the gene was introduced into Escherichia
coli DH10B by the electroporation, the gene was grown
on a selection plate supplemented with ampicillin to
obtain transformants. The electroporation was conducted
30 at a voltage of 1.8 KV using E. coli Pulser (BIORAD,
Inc.). The thus obtained transformants were selected by
colony PCR using probe (SEQ ID NO: 7) and primer 2 (SEQ
ID NO: 9) to obtain the transformant E. coli
DH10B/pCMF-hOT175. The novel G protein coupled receptor

35 protein containing the amino acid sequence (SEQ ID NO:
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& ()-,!'Sy UKD%@ &TIQ the PCHOBedction, (1) the reaction solution
was heated at 94°C for 10 minutes and (2) a cycle of
heating at 94°C for 10 seconds followed by 60°C for 10
10 seconds and 68°C for 1 minute was repeated 25 times.
After completion of the PCR reaction, the product was
subcloned to plasmid vector pCR2.1 (Invitrogen Inc.)
following the instructions attached to TA cloning kit
(Invitrogen Inc.), which was then introduced into
15 Escherichia coli DH10B. The clones containing the cDNA
were then selected on LB agar medium containing
ampicillin. The sequence of each clone was analyzed to
give the cDNA segquence {(SEQ ID NO :6) encoding the
novel G protein coupled receptor protein. The novel G
20 protein coupled receptor protein containing the amino
acid sequence (SEQ ID NO :5) deduced from the cDNA was
designated hOT175.

Example 3 Screening of peptide activating roT7175
25 (orphan receptor)
(1-1) Peptide synthesis
Peptide having the sequence (SEQ ID NO: 10) of 54
amino acid residues from 68 (Gly) to 121 (Phe) in the
cancer metastasis-suppressing gene (KiSS-1) product
30 (SEQ ID NO: 20) found in the gene database can be
synthesized by the following procedure (wherein the
peptide is hereinafter referred to as PEPTIDE (1-54).
Furthermore, the C-terminal peptides of PEPTIDE
(1-54) (SEQ ID NO: 10), namely, PEPTIDE (40-54) (SEQ ID
35 NO: 11), PEPTIDE (45-54) (SEQ ID NO: 12), PEPTIDE (46-
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PP 1109% () - sQﬁé‘fgi&@&ﬁhé)pﬁgﬂéddﬂQQ&f()-SO! F'10%&' () - sOS10%vK ()-%YIO%W&
()_rssyttlu}u(lyw§¥g;aration of PEPTIDE (40-54)

5 Commercially available p-methyl BHA resin (0.77
mmole/g resin) was charged in a reaction tank of
peptide synthesizer ABI 430A. Thereafter, Boc-Phe, Boc-
Arg(Tos), Boc-Leu, Boc-Gly, Boc-Phe, Boc-Ser(Bzl), Boc-
Asn, Boc-Trp{(CHO), Boc-Asn, Boc-Tyr(Br-z), Boc-Asn,

10 Boc-Pro, Boc-Leu, Boc-Asp{(OcHex) and Boc-Lys(Cl-2) were
introduced into the resin in this order according to
the Boc-strategy (NMP-HOBt) peptide synthesis to give
the desired protected peptide resin. The resin, 0.12 g,
was stirred at 0°C for 60 minutes in 10 ml of anhydrous

15 hydrogen fluoride containing 1 ml of p-cresol and 1.2
ml of 1,4-butanediol. Thereafter the hydrogen fluoride
was distilled off in vacuum. Diethyl ether was added to
the residue and the precipitate was filtrated. 50%
acetic acid aqueous solution was added to the

20 precipitate for extraction and insoluble matters were
removed. After the extract was sufficiently
concentrated, the concentrate was applied to Sephadex
(trade name) G-25 column (2.0 x 80 cm) filled with 50%
acetic acid aqueous solution followed by development

25 with the same solvent. The main fractions were
collected and lyophilized to give 40 mg of white
powders. A half volume of the powders was applied to
reverse phase chromatography column (2.6 x 60 cm)
packed with LiChroprep (trade name) RP-18 followed by

30 washing with 200 ml of water containing 0.1% TFA. Then
linear density gradient elution was performed with 300
ml of 0.1% TFA and 300 ml of 0.1% TFA-containing 33%
acetonitrile. The main fractions were collected and
lyophilized to give 4.1 mg of the desired peptide.

35 Mass spectrum (M+H)' 1869.9 (calcd. 1969.9)
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5 eluants A/B = 95/5 - 45/55, using aqueous 0. 1%

TFA as eluant A and acetonitrile containing 0.1%
TFA (25 mins.)

Flow rate: 1.0 ml/min.

10 (2) Preparation of PEPTIDE (45-54)

Commercially available p-methyl BHA resin (0.77
mmole/g resin) was charged in a reaction tank of
peptide synthesizer ABI 430A. Then, Boc-Phe, Boc-
Arg(Tos), Boc-Leu, Boc-Gly, Boc-Phe, Boc-Ser(Bzl), Boc-

15 Asn, Boc-Trp(CHO), Boc-Asn and Boc-Tyr{(Br-2) were
introduced into the resin in this order according to
the Boc-strategy (NMP-HOBt) peptide synthesis to give
the desired protected peptide resin. The resin, 0.11 g,
was treated in a manner similar to the procedure (1)

20 above for removing the protecting groups to give 2.2 mg
of the desired peptide. -

Mass spectrum (M+H)® 1302.5 (calecd. 1302.6)
Elution time on HPLC: 18.7 mins.
Column conditions:

25 Column: Wakosil SC18T, 4.6 x 100 mm

Eluant: linear density gradient elution with

eluants A/B = 95/5 - 45/55, using aqueous 0.1%
TFA as eluant A and acetonitrile containing 0.1%
TFA (25 mins.)

30 Flow rate: 1.0 ml/min.

(3) Preparation of PEPTIDE (46-54)
Commercially available p-methyl BHA resin (0.77
mmole/g resin) was charged in a reaction tank of
35 peptide synthesizer ABI 430A. Then, Boc-Phe, Boc-
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1096&-()"6E§WHQ%EE5H!B0%QLeu, Boc-Gly, Boc-Phe, Boc-Ser(Bzl), Boc-

Asn, Boc-Trp(CHO) and Boc-Asn were introduced in this

order according to the Boc-strategy (NMP-HOBt) peptide

synthesis to give the desired protected peptide resin.

5 The resin, 0.11 g, was treated in a manner similar to

the aforesaid procedure (1) for removing the protecting

groups to give 3.4 mg of the desired peptide.

Mass spectrum (M+H)" 1139.6 (calcd. 1139.6)

Elution time on HPLC: 18.1 mins.

10 Column conditions:
Column: Wakosil 5C18T, 4.6 x 100 mm
Eluant: linear density gradient elution with
eluants A/B = 95/5 - 45/55, using aqueous 0.1%
TFA as eluant A and acetonitrile containing 0.1%
i5 TFA (25 mins.)

Flow rate: 1.0 ml/min.

(4) Preparation of PEPTIDE (47-54)
Commercially available p-methyl BHA resin (0.77
20 mmole/qg resin) was charged in a reaction tank of
peptide synthesizer ABI 430A. Then, Boc-Phe, Boc-
Arg(Tos), Boc-Leu, Boc-Gly, Boc-Phe, Boc-Ser(Bzl), Boc-
Asn and Boc-Trp(CHO) were introduced in this order
according to the Boc-strategy (NMP-HOBt) peptide
25 synthesis to give the desired protected peptide resin.
The resin, 0.12 g, was treated in a manner similar to
the aforesaid procedure (1) for removing the protecting
groups to give 13.0 mg of the desired peptide.
Mass spectrum (M+H)' 1025.5 (calcd. 1025.5)
30 Elution time on HPLC: 17.6 mins.
Column conditions:
Column: Wakosil 5C18T, 4.6 x 100 mm
Eluant: linear density gradient elution with
eluants A/B = 95/5 - 45/55, using aqueous 0.1%
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(6) Preparation of PEPTIDE (1-54)
PEPTIDE (1-54) can be prepared by charging
30 commercially available p-methyl BHA resin (0.77 mmole/g
resin) in a reaction tank of peptide synthesizer ABI
430A, introducing, in the following order, Boc-Phe,
Boc-Arg(Tos), Boc-Leu, Boc-Gly, Boc-Phe, Boc-Ser(Bzl),
Boc-Asn, Boc-Trp{(CHO), Boc-Asn, Boc-Tyr(Br-Z), Boc-Asn,
35 Boc-Pro, Boc-Leu, Boc-Asp(OcHex), Boc-Lys(Cl-Z), Boc-
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*10% & () - 1nocu{aégd on a 60 mm Petri dish. After culturing the
cells in Ham’s F-12 medium (Nissui Seiyaku Co., Ltd.)
30 supplemented with 10% fetal bovine serum (BIO WHITTAKER,
Inc.) at 37°C for 2 days in 5% carbon dioxide gas, 480
ml of the liposomes were dropwise added to the cells in
the Petri dish. After culturing the cells at 37°'C for 6
hours in 5% carbon dioxide gas, the cells were washed

35 twice with serum-free Ham’s F-12 medium and 3 ml of 15%
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followed by incubation in Ham'’s F-12 medium
5 supplemented with 10% fetal bovine serum at 37°C for 15
hours in 5% carbon dioxide gas. The cells were
dispersed by trypsin treatment to recover from the
Petri dish. The recovered cells were inoculated on a 6-
well plate in 1.25 x 10* cells/well and began to
10 incubate at 37°C for 15 hours in Dulbecco’s modified
Eagle medium (DMEM) medium (Nissul Seiyaku Co., Ltd.)
containing 10% dialyzed fetal bovine serum (JRH
BIOSCIENCE, Inc.) in 5% carbon dioxide gas. The
plasmid-transduced transformants of CHO cells grew in
15 the medium but the non-transduced cells gradually died.
The medium was exchanged on Days 1 and 2 to remove the
cells died. Approximately 20 colonies of the
transformants of CHO cells that kept growing on Days 8
to 10 after the incubation were selected. DNA was
20 recovered from the selected cells, respectively, using
a commercially available kit for isolation of RNA. By
applying the publicly known RT-PCR method to the
following steps, the 23rd clone of rOT7T175 expressing
CHO cells (hereinafter abbreviated as rOT7T175-23) that
25 expresses rOT7T175 receptor gene in a high level was
selected.

For control, the 24th clone of ETA expressing CHO
cells (hereinafter abbreviated as ETA24; see Journal of
Pharmacology and Experimental Therapeutics, vol. 279,

30 pp. 675-685, 1996) was employved.

The intracellular Ca ion concentration-increasing
activity of the synthetic peptides obtained in (1-1)
described above in rOT7T175-23 and ETA24was determined,
using FLIPR (Molecular Devices, Inc.).



S T109& () -

1Ls

/Znj obU410 #10%g" g& ()-310:4":10:4":10:4": / 110% 4": & ()- é\ikom& ()-

109 & ()-3 1°

k/ 1109 ()- D@[:bU4l0 6 L!109%& ()-' KL!10947&
Ls 10% & ()-3 ,Ls 10% & ()-3 Syl0%" g& ()-@RZs|obU410

%409R#& ()-10g"g10g"gl0g"g L! 10%g" g& ()-' , LI10% & ()-' 6}L!10% & ()-

1L 10% & () -
6" s!10%!'p

| [:bU410  ?° "s!10%W"y& 1) # ; " s! 10%2#u& ()-#

& ()-# ,° sl 10%2#F & ()-# 1 s! 109%f ! k& ()-# S100R#& ()-y

z {

|
| 0bUA10  &$310% r"- & () - 310u2#ul0u2#ulOu2#u ; S-M 10%i2#u& ()- -M 10%& ()-
; S-M 10%i2#u& ()- N« “s!10%! & ()-# [\o|[:bU410  69°110% & ()0

19 110% & () -
,10%r" - &'()
1°9°110% & (

S ol 10%&'()-

0 6@6&110% R {75-83 6c1d09d &EtA24 OcelPs | WOP &ideda O

OW'& W @6&f 10- -
{EE i Behf St A4 A 17 R e Lepenced ()
wi G 1098 &n(a)}yzecplﬂm:&' Howied k096 & Hare ik F098 & () -

| [ NA410

A0 € A SO AR Bl 1L O

109K" K& (p- f
1] 1 10%" E&
n!|[:bUs10

1" 1 109EH#E& ()

wem "%qqnd%mﬁ"as,&we(qlu% {10 % 9IRS - DMEM)1,00k! &' () -

ettt Ui g b R s Sy BORRGE LY
104 ﬁ‘%fdo%éﬁe&‘#b - vehe nsUSRRPSTER Y35 | iRefINk £ on

S10%t&' () - L$é].0§/ﬂ¢&vél)]: P ¢ 1 #] O FH  (Htd cO 94 e ke (éleatﬂ K% tom,

& () - #j #HNBOY

L1098V N& ()2

S& ()-"0&D " (

L1 109%& () -

15

20

25

30

35

S T a0 R b TR I T 1005

lr)cn;h:gb:bq_r) |oh M'0C BSLOUGHEE. (1) -aY 1Tk 10210 ncubaltbd% &he) -

Qeﬂ-i-s M?@&lﬁﬁat& v?gre ]Lps/é}p&(l{éreﬁl-a)f ***f"eféx[fwétg)

as cell plate). Then, 21 ml of HANKS/HBSS (9.8 g of
HANKS'’, 0.35 g of sodium hydrogencarbonate, 20 ml of 1M
HEPES; after adjusting the pH to 7.4 with 1N sodium
hydroxide, the mixture was subjected to sterilization
through a filter), 210 pl of 250 mM Probenecid and 210
tl of fetal bovine serum (FBS) were mixed (HANKS/HBSS-
Probenecid-FBS). Furthermore, 2 vials of Fluo3-AM (50
pg/vial) were dissolved in 42 pl of dimethylsulfoxide
and 42 pl of 20% Pluronic acid. The resulting solution
was added to 20 ml of HANKS/HBSS-Probenecid-FBS
described above and then mixed. After the culture
solution was removed, 100 pl each/well of the mixture
was dispensed to the cell plate using an eight-stranded
pipette followed by incubation at 37°C for an hour in a
5% CO, incubator (pigment loading). The peptide was
dissolved in dimethylsulfoxide in 1 x 10 °® M. To 0.002
ml (1 x 10 M) of the peptide solution in
dimethylsulfoxide, 0.066 ml of HANKS'/HBSS containing
2.5 mM Probenecid and 0.2% BSA was added for dilution
(final concentration of 1 x 10> M at the activity
assay) . Thereafter, 0.009 ml of dimethylsulfoxide was
added to 0.001 ml (1 x 10 ° M) of the peptide solution
in dimethylsulfoxide for dilution. After dispensing
0.002 ml of the dilution, 0.066 ml of HANKS'/HBSS
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5 96-well plate for FLIPR (V-Bottom plate, Coster,
Inc.) (hereinafter referred to as a sample plate). After
completion of the pigment loading onto the cell plate,
the cell plate was washed 4 times with a washing buffer,
which was obtained by adding 2.5 mM Probenecid to
10 HANKS'/HBSS, using a plate washer to leave 100 ul of
washing buffer after the washing. The cell plate and
the sample plate were set in FLIPR and 0.05 ml of a
sample from the sample plate was automatically
transferred to the cell plate with the FLIPR device to
15 promote the cell response. A change in intracellular
calcium ion concentration for 180 seconds was measured
with passage of time.
The results reveal that the peptides synthesized
in (1-1) described above induced an increase in the
20 intracellular calcium ion concentration specifically to
the rOT7T175 expressing cells. By comparison of dose
response curves (FIG. 9), it is clear that PEPTIDE (40-
54) and PEPTIDE (45-54) exhibit the highest activity.

25 Industrial Applicability
The G protein coupled receptor protein of the

present invention, its partial peptide or salts thereof
as well as the polynucleotide coding for the same {(e.gqg.,
DNA, RNA and derivatives thereof) can be used: (1) for

30 determination of the ligand (ligand peptide of the
present invention) (agonist), (2) for preparing
antibodies and antisera thereto, (3) for construction
of the expression system of a recombinant receptor
protein, (4) for development of the receptor-binding

35 assay system using the expression system and screening
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ligand-receptor, (6) as a reagent for preparing a probe
or a PCR primer in gene diagnostic, (7) for preparing a
5 transgenic animal, or (8) as a prophylactic/therapeutic

agent in gene therapy.
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What is claimed is:

1. A protein and salts thereof comprising the same
or substantially the same amino acid sequence as the
amino acid segquence shown by SEQ ID NO: 1.

2. A protein and salts thereof according to claim
1, wherein the same or substantially the same amino
acid sequence is represented by SEQ ID NO: 5.

3. A partial peptide of the protein according to
claim 1 or esters thereof or amides thereof or salts
thereof.

4. A polynucleotide containing a polynucleotide
having the base sequence encoding the protein according
to claim 1.

5. A polynucleotide according to claim 4, which is
DNA.

6. A polynucleotide according to claim 4, which
contains the base sequence represented by SEQ ID NO: 2
or SEQ ID NO: 6.

7. A recombinant vector containing the
polynucleotide according to claim 4.

8. A transformant transformed by the recombinant
vector according to claim 7.

9. A method for manufacturing the protein or salts
thereof according to claim 1, which comprises culturing
the transformant according to claim 8 and producing and
accumulating the protein according to claim 1.

10. An antibody to the protein or salts thereof
according to claim 1 and to the partial peptide or
esters thereof or amides thereof or salts thereof
according to claim 3.

11. An antibody according to claim 10 which is a
neutralizing antibody to inactivate signal transduction

of the protein according to claim 1.
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12. A diagnostic composition comprising the
antibody according to claim 10.

13. A ligand to the protein or salts thereof
according to claim 1, which is obtainable using the
protein or salts thereof according to claim 1 or using
the partial peptide, esters thereof, amides thereof or
salts thereof according to claim 3.

14. A pharmaceutical composition comprising the
ligand according to claim 13.

15. A method for determining the ligand to the
protein or salts thereof according to claim 1, wherein
the protein or salts thereof according to claim 1 or
the partial peptide, amides thereof, esters thereof or
salts thereof according to claim 3 are used.

16. A method for screening a compound or salts
thereof that alter the binding property between a
ligand and the protein or salts thereof according to
claim 1, which comprises using the protein or salts
thereof according to claim 1, or, the partial peptide
or amides thereof, esters thereof or salts thereof
according to claim 3. -

17. A kit for screening a compound or salts
thereof that alter the binding property between a
ligand and a protein or salts thereof according to
claim 1, comprising the protein or salts thereof
according to claim 1, or a partial peptide or esters
thereof, amides thereof or salts thereof according to
claim 3.

18. A compound or salts thereof that alter the
binding property between a ligand and the protein or
salts thereof according to claim 1, which is obtainable
using the screening method according to claim 16 or the
screening kit according to claim 17.

19. A pharmaceutical composition comprising the
compound or salts thereof that alter the binding
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property between a ligand and the protein or salts
thereof according to claim 1, which is obtainable using
the screening method according to claim 16 or the
screening kit according to claim 17.

20. A method for quantifying the protein according
to claim 1, which comprises using the antibody
according to claim 10.

21. A peptide, an amide thereof, an ester thereof
or a salt thereof, which, in the amino acid sequence
represented by SEQ ID NO: 10, contains a sequence of 47
to 54 amino acids from the N-terminus and comprises 8
to 54 amino acid residues.

22. A peptide, an amide thereof, an ester thereof

.or a salt thereof according to claim 21, which, in--the

amino acid sequence represented by SEQ ID NO: 10,
contains the N-terminal 47-54 amino acid sequence at
the C-terminus and comprises 8 to 15 amino acid
residues.

23. An amide or salt of the peptide according to
claim 21, comprising the amino acid seaquence
represented by SEQ ID NO: Il, SEQ ID NO: 12, SEQ ID NO:
13 or SEQ ID NO: 14;

.24. A method for screening according to claim 16,
wherein the ligand is a peptide or an amide thereof, an
ester thereof or a salt thereof according to claim 21.

25. A kit for screening according to claim 17,
wherein the ligand is a peptide or an amide thereof, an

ester thereof or a salt thereof according to claim 21.



