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TTAATCTCTTCAAGCCTCTGATTTCCTCTCCTGTAARAACAGGGGCGGTARTTACCACATA
ACAGGCTGGTCATGAAAATCAGTGAACATGCAGCAGGTGCTCAAGTCTTGTTTTTGTTTC

CAGGGGCACCAGTGGAGGTTTTCTGAGCATGGATCCAACCACCCCGGCCTGGGGAACAGA

AAGTACARCAGTGAATGGAAATCGACCAAGCCCTTCTTCTGCTTTGTGGCAAGGAGACCCT
GATCCCGGTCTTCCTGATCCTT I TCAT TGCCCTGGTCGBGCTEGGTAGGAARCGGGTTTST
GCTCTGGCTCCTGGGCTTCCGCATGCGCAGGAACGCCTTCTCTGTCTACGTCCTCAGCCT
GGCCGGGGCCGACTTCCTCTTCCTCTGCTTCCAGATTATAAATTGCCTGGTGTACCTCAG
TAACTTCTTICTGTTCCATCTCCATCAATTTCCCTAGCTTCTTCACCACTGTGATGACCTG
TGCCTACCTTGCAGGCCTGAGCATGC TGAGCACCGTCAGCACCGAGCGCTGCCTGTCCGT
CCTGTGOCCCATCTGGTATCGCTGCCGCCECCCCAGACACCTGTCAGCGGTCGTGTGTGT
CCTGCTCTGGGCCCTGTCCCTACTGCTGAGCATCTTGGAAGGGAAGTTCTGTGECTTCIT
ATTTAGTGATGGTGACTCTGGTTGGTGTCAGACATTTGATTTCATCACTGCAGCGTGECT
GATTTTTTTATTCATGGTTCTCTGTGGGTCCAGTCTGGCCCTGCTGETCAGGATCCTCTC
TGECTCCAGGGGTCTGCCACTGACCAGGCTGTACCTCACCATCCTOCTCACAGTRCTGET
GTTCCTCCTCTGCGGCCTGCCCTTIGGCATTCAGTGGTTCCTAATATTATSGATCTGGAA
COATTCTGATGTCTTATTTTGTCATATTCATCCAGTTTCAGTTGTCCTECTCATCTCTTAA
CAGCAGTGCCAACCCCATCATTTACTTCTTCGTGRGCTCTTTTAGGAAGCAGTGGCGECT
GCAGCAGCCGATCCTCAAGCTGGCTCTCCAGAGGGCTCTGCAGGACATTSCTGAGGTGGA
TCACASTGAAGGATGCTTCCGTCAGGGCACCCCGGAGATGTCCAGAAGCACTCTGGTGTA

GAGATGGACAGCCTCTACTTCCATCAGATATATGTG- 3
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RNAFSVYVLSLAGADFLFLCFQIINCLVYLSNFFCSISINFPSFFTTVMTCAYLAGLSML
STVSTERCLSVLWPIWYRCRRPRHLSAVVCVLLWALSLLLS ILEGKFCGFLFSDGDSGWC
QOTFDFITAAWLIFLFMVLCGSSLALLVRILCGSRGLPLTRLYLTILLTVLVFLLCGLPFG
IQWFLILWIWKDSDVLFCHIHPVSVVLSSLNSSANPIIYFFVGSFREKQWRLOQPTILKLAL
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[ PCT
Criginal (for SUBMISSION] - printed on 15.09.2000 04.:00:52 PM
[
D-1 Form - PCT/RO/134 (EASY)
[ Indications Relating to Deposited
Microorganism(s) or Cther Biclogical
{ Material {PCT Rule 13bis}
[ 0-1-1 | Prepared using FCT-EASY Version 2.850
(updated 15.12.1999)
( 0-2 International Apptlication No.
[
[ 0-1 Applicant's or agent's file reference [\ SPWG9 07
[ 1 The indications made below reiate to
the depesiled microorganismis) or
l other biclogicai materiai referred to in
[ the description on:
1-1 page 33
[ 1-2 line 3>
[ i-3 identification of Deposit
$-3-1 | Name of depositary instituticn Centraalbursan vocr Schimmelcultures
[ 432 |Address of cepositary insttution Costerstraat 1, Postbus 273, KL-3740 AG
[ Baarn, ¥ethsrlands ’
[ e o d sotenber 3 {15.09.13:
1-3-2  1Daie of deposil 15 8 1%% {15.85.135335)
1-3~¢  jAccession Number C23 102155
[ 14 Additional indicaticns NONE
[ 1-3 Dasignated States for Mbich 211 dasignatasd Statsas
ndications are Made
[ 15 Separatz Furnisning of Indications NONZE
[ These indications will be submitted to
ihe Intematicnai Burezu iater
[
FOR RECEIVING OFFICE USZ OMLY
[
[ 0-4 This form was received with the
intermaticnal appiication:
[ {yes of noy
0-4-1 Authonzed oficer
[
[
[ FOR INTERNATIONAL BUREAU USE ONLY
[ 05 This form was received by the
international Bureau on:
[ 0-5-1 Authonzed officer
[
[
]
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(29) JP 2004-500039 A 2004.1.8

BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION CF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPQSES OF PATENT PRCCEDURE

INTERNATIONAL FOBRM

Duphar Intermational Research B.V. RECEIPT IN THE CASE OF AN ORIGINAL DERCSIT

Postbus 800 issued pursuant to Rule 7.1 by the

1330 DA WEESP INTERNATIONAL DEPCSITARY AUTHCORITY
identified at the bottom of this page

The Netherlands

name and address of depesitor

I. IDENTIFICATION OP THE MICROOQRGANISM

Identification reference given by the Accession number given by the
_ JEPOSITOR: INTERNATIONAL DEPOSITARY AUTHORITY:

E. coli DHS alpha F' pGEM-ThlGSB ICCG 4319 CBS 102106

IT. SCIENTITIC DESCRIPTION A0T/CR FROFOSED TATCMCOMICZ TEBIGNATICN

The micreorganism identifisd under I above was accompanizad by:

3 | 2 scientific descriptica

(mark with 4 cross where appllicablis)

ITI. RECEIFT AND ACCEPTANCE

This Intermational Depositary accepts the microcrganism identified under I above, which
received by it on 15-09-89 fdate dd-mm-yy of the original deposit) 1

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary
Authority on nat applicable {date dd-mm-yy of the original depasit) and a
request to convert the original deposit to a deposit under the Budapest Treaty was received
by it on not applicable fdate dd-mm-yy of receipt of request for conversion)

V. INTERNATIONAL DEPCSITARY AUTHORITY

Name : Centraalbureau voor Schimmeicuftures signature{s) cof persoen(s) having the power
to represent the International Depositary
Authority or of authorized officialls):

The Netheriands

Address: Qgsterstraat 1 =
P.O. Box 273
3740 AG BAARN Mrs F.B. Snippe-Claus Dr J A Stalpe

Date (dd-mm-yy): 17-08-68 po P At

-
1 Whers Rule 6.4(d) applies, such date is the date on which the status of international

depositary authority was acguired.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[ I:I a propesad tazonomic designation
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
a
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(30) JP 2004-500039

BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPQSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATEWT PROCEDURE

INTERNATICNAL FORM

Duphar international Research B.V. UIABTLI™Y STATIMENT

Postbus 800 ! issued pursuant to Rule 10.Z by the
1380 DA WEESP INTERNATIONAL DEPOSTTARY AUTHORITY
The Netherlands identified on the feollowing page

4

name and address of the party to whom the
viability statement 1s issued

—~
I. DEPQSITOR II. IDENTIFICATION OF THE MICROQRGANISM

Neune : Duphar International Research B.V. Accession number given by the
INTERNATICGNAL DEFOSITARY AUTHORITY:

: €85 102196
Address: Ppsibus 500
13280 DA WEESP Datz {dd-mm-yy) cf thz depcsit or of the
Tha Metharands transfar; 1 15-00.25

III. ¥IAZILITY STATEMaNT

The wviapility of the microorganism identifisd uvncer IT above was tastad
on 17-09-55 2. on that date (dd-mm—vy), the said microcrganism was

I
viabla
DJ no longer wviable

lIndicate the date of the original deposit or, where a new deposit or a transfer has been

made, the most recent relevant date (date of the new deposit or date of the transfer).
2 In the cases referred to in Rule 10.2{a}({ii} and (iii), refer to the most recent
viability test.

3
Mark with a cross the applicable box.
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(31) JP 2004-500039 A 2004.1.8

( IV. CONDITIONS UNDER WHICH THE VIABILITY HAS BEEN FERFORMED |
|

V. INTERMATIONAL DEPOSITARY AUTHORITY

Name :

Address:

Ceniraalbureau voor Schimmelcultures Signature(s)} of person{s) having the power

7.0, Box 73
3740 AG BAARN
Tioe Metherands

A\i‘mnﬁ,%f authorized ofZficial(s):
Costerstraat 1 SV @_\

to represent the International Depesitary

Mrs F.B. Snippe-Claus
Date {dd-mm-vyvy): 17-09-55

4

OooooooQogoooao

Fill in if the information has been r=guested and if the rssults of the test wera

nagative.
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[E2) INTERNATHONAL APPLICAFION PUBLISHED UNDER THE PATENT COOPLRATION TREATY {(PLT)

{19) Warll Intelleetual Property {krganization
Inleriationa) Bureau

{4¥ International Pablication Date

22 March 2065 {22.03.2001)

PCT

10 OO OO 20 0 OB

{10} Interputional Publication Number

WO 01/19983 Al

(513 Internatienal Potent Classification™s CIXN ES12.
COTE 1472, 1628, Ti2Q L6S, 12N 150 510, 1.
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(21) Inwrnatinoal Applicacion Number:  PCT/EPOMO1 L6
(22} International Eiling Date:
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25} Filing Language: English
{261 Publicalinn Langnage: English

{3y Friarity Data:
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ning of ach regmiar i o the POT (ezets,

4 (54 Tiths HUNAX G-PRUTELN COUPLED RECEPTOR

083 Al

{7} Abstract: The present invenfion wlates to the IGS3 Geprolcin eoupled receptor tacily, ad w polynucleotides encoding sait
ICIS3 proseins, “The invention alse redutes 10 inhibiting or activating the action of such palynucleotides and polypeptides. 1o u vecror

ining; sxid poly: ides, 2 host cell ¢ such vecor wnd aun-buman transgenic animaks where the 1G83-gene s cie
ther L miacxpressed, pi OF SUPPH ilock-out animals), The iovertion further relates 1o a method For
screcning, compaunds capable 1o 2cl &5 al agomist or an antagonist of sad G-protein covpled recepror family [GSS and the we of
G453 polypeprides and polynucleatides and agenists or antagonisls  the IG53 recepror family in the weatman of & broad range of
disorders and diagnostic assays for such conditions,
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human G-protein coupled receptor

Description

The present invention relates to nevel identified polynuclectides, polypeptides encoded by
them ang 1o the use of such polynucleolides and polypeptides, and to their production. bore
particularly, the polynuclectides and polypeptides af the present inventien relate to a G-protein
coupted receptor {GPCR). hereinafter referred t as IGS3. The invenlion glso relstes to inhibiting
or activalting the astion of such polynucleotides and polypeptides, ko a vector contalning said
polynucleotides, a host celt sontaining such vector and iransgenic animals where the IG53-gene
s either ovarsxpressed, Misexpresset, underexpressed ancior suppressed (knack-out animals).
The invention further relates to a mathot for screening cormpaunds capable to act as an agonist

or an antagonist of said G-protein couplad recaptor 1G33.
BACKGROUND OF THE INVENTION

It is well eslabiished that many medically significant biological proresses are mediated by
proteins participating in signal raneduction pathways that involve G-proleins and/or second
messengers, 2.9, CAMP (Lefkowitz, Nature, 1981, 351:353-354). Herein these proteins are
referred to as proteins partioipating in pathways with G-proteins. Some examples of thase
proteins incluse the GFC receptors, such as those for adrenergic agenis and dopaming
(Kobilka, B.K., et al., Proc. Natl. Acad. Sei., USA, 1937, B4:46-30; Kobilka, B.K. ¢t al, Science,
1987, 238:650-656; Bunzow, J R., et al., Mature, 1938, 336:783-78T), G-proleins Ihemselves.
effector proteins, 2.g. phospholipase C, adenylale cyclase, and phosphodiesterase, and
actuator proteins, 0., protein kinase A and protein kinase C (Simon, M.1, el &l Sciznce, 1991,
252-802-8).

For example, in one form of signal transduchan. upen harmane binding ta 8@ GPGR the
receptor interacts with the heterotrimeric G-prolein and induces the dissocialion of GOP fram the
guanine nucleqtide-binding site. At normal celluiar concentrations of guanine nucleotidss, GTP
fils the site immedialely. Binding of GTP 1o the « subunit of the G-protein causee the
dissociation of the G-protein from the receptor and the dissociation of the G-protein into o and [y
subunits. The GTP-carrying farm then binds to aclivated adsnylate cyclase. Hydrolysis of GTP
to GOP, calalyzed by the G-profein itself {a subunil pessesses on intrinsic GTPase activity).
returns the G-pralein to ils basal, inactive form. The GTPase activily of the « subunit is, in
essence, an internal cleck that controls an on/off swilch. The GDF beund farm of the ¢ subunit

has high sFinity for &y and subssquent reassociation of GDP with iy retumns the system to the

CONFIRMATION SORY

JP 2004-500039 A 2004.1.8
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basal state. Thus the G-protein serves a dual role, as an intermediate that relays the signal fram
recaptar to effector (in this example adenviate cyclass), and a3 & clock that contrals tha duratian

af the signal.

The membrane tround superfamily of G-protein coupled receptors has been charaslerized
as having seven putative transmembrang demains, The domains are believed to represent
transmembrane ci-helices connected by extracellular or cytoplasmic logps. G-protein coupled
receptors include a wide range of biclogically active receptars. such as harmone, viral, growth

factor and neurcreceptors.

Tho G-protein coupled receptar family includes dopamine receptars which bind to
neuwrcleptic drugs used for treating CMS disorders. Other examples of members of this family
include, bul are not limited to calcitenin, adrenergic, neuropeplideY, somastotatin, neurotensin,
neurgkinin, capsaicin, VIP, CGRP, CRF, CCK. bradykinin, galanin, metilin. nociceptin,
endothelin, cAMP, adenosine, muscarinic, acetylchaline, serctenin, histamine, thrombin, kinin,
follicle stmulating hormene, opsin. endethelial ditferentiation gene-1. rhodopsin, odorant, and

cytomegalovirus receptors.

Most G-protein coupled receptors have single conserved cysteine residues in each of the
first two extracelular loops which form disulfide honds that are belisved to stabilize functional
pratein structures. The 7 transmembrane regians are designated as TM1, TM2, TM3, Th4, TMa,
TM6 2ng TM7. The cyteplasmis loop which cannecte TM5 and TME may be 2 majer component
ol lhe G-protein binding domain,

Mosl G-pratein caupled receplors contain potential phospharylation siles within the third
eytoplasmic Icop andior the carboxy terminus. For several G-protein coupled receptors, such as
the f-adrenarecaeplar, phasphonation by protein kinase A andlor specific receptor kKinases

mediales receplor desensitzation.

Recently, it was discovered that certain GPCRSs. |ike the caltitonin-receptor like receptor,
might interact with small single pass membrane proteins called receptor activity modifying
proteins (RAMP'3). This interaction of the GPCR with & certain RAMP is determining which
natural fligends have relevant aftinity far the GPCR-RAMP combination and regulaie the
functional signaling activity of the complex (McLathie, LM, et al., Nahurz {1999) 303:333-339)

JP 2004-500039 A 2004.1.8
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For some receptors, the ligand binding sites of G-protein coupled receptors are belisved to
comprise hydraphilic sockets formed hy sevaral G-protein coupled receptor transmembrane
domains, said sockets being surrounded by hydraphabic residues of the G-protein coupled
receptars. The hydrophilic side of sach G-protein coupled receptor ransmembrane helix is
postulated 1o face inward and form a polar ligand-binding site. TM3 has been implicated i
several G-protein coupled receptors as having a ligand-binding site. such as the TM3 aspantate
residue. TM5 serines, a TME asparagine and TME or TM7 phenylalanines or tyrosines are also
implicated in ligand binding.

G-profein coupled receptors can be intraceliularly couplad by heterotrimeric G-proteins to
various intracellular enzymes, ton channels ang transporiers {see. Johnson &t al.,, Endoc. Rev.,
1989, 10:377-331). Diferent G-pratein u-subunits preferentially stimulate particular effectors to
modulate various blolegical functions in a cell. Phospherylation of cytoplasmic residues of G-
protein coupled receptors has been identified as an important mechanism for the requiatien of
G-protgin coupling of same G-prafein coupled receptors. G-protein coupled receplors are found
in numerous sites within a mammalian hest.

Regeptars - primarily the GPCR claas - have led to mare than haif of the currently known
drugs {Drews, Nature Bistechnology, 1886, 14. i518). This indicates that these receptors have
an established, proven history as therapeutic targets. The new 1G53 GPCR describad in this
invention clearly saiisfies a need in the art far identificalion and charactenization of further
receptors thal can play a rote in dtagnosing, preventing. amaharating or Gorrecting dysfunctions,
disorders. or diseases, hereafter generally referred ta as "the Diseases”. The Diseases include,
but are not limited to, psychiawic and GNS disorders, including schizophrania, episodic
paraxysmal anxiety (EPA) disorders such as obsessive compulsive diserder (OCD), post
traumatic stress disarder (PTS0), phobia and panic. major depressive diserder, bipalar disarder,
Farkinson's disease, general anxiely disorder, autism, delinum, multiple sclerosis, Alzheimer
disease/dernentia and other neurcdegenerative diseases, severa menial retardation,
dyskinesiss, Hunlington's disease, Toursti's syndrome, lics, remar, dyslonla, spasms, ancrexia,
bulimia, stroke, addiclion/dependencyicraving, sleep disorder. epilepsy, migraine: attention
delicithyperactivity disorder {ADHD), cardiovascular diseases, including heart fsilure, angina
pectoris, arrhythmias. myccardial nfarction, cardiac hypertrophy, hypotension, hypertensian —
e.g. essenlial hyperlension, rensl hypertension, or pulmenary hypertension, fhrombasis,
arleriosclerosis, cerehral vasospasm, subarachnoid hermorrhage, cerebral ischemia, cerebral
infarction. perpheral vascular dissase, Raynsud's diseass, kidney disease — e.g. renal failure,
dyslipidemias. obesity: emesis. gastrointestingl digorders. inciuging irritatle bowel syndrome

(IBS). inflammatory bowel disesse {iBD), gastroesophagsl reflux diseaze [GERD), matility

JP 2004-500039 A 2004.1.8
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disorders and conditions of delayed gasttic emplying, such as post operative ar disbelic
gastroparesis, and disheles, ulcers — eq. pastric ulcer diarrhoea; other diseases including
oslooparosis; inflarmimations; infections such as bacterial, fungal, prolazoan and virgl infections,
particularly infactions caused by Hiv-1 or HIV-Z; pain, cancers; shemotnerapy induced injury,
tumer invasion: immune disorders; urinary retention; asthma; allergies; arthrilis; benign prosiatic
hyperiraphy. andotoxin shock; sepsis; complication of diabetes mellitus; and gynaecological

disorgers,
SUMMARY OF THE INVENTION

In cne sspect the invention relates to IGS3 polypeptides, polynucleofides and
recambinant materials and methads for their production. Another aspect of the invenben relates
to metheds for using such IGS3 polypeptides, palynucieotides and recombinant malerials. Such
uses include, but are not limited to, use as a therapeutic larget and for treatment of one of the

Diseases as mentioned above.

In still another aspect, the invention relates to methads ta identify agonists and anlagenists
using the materials provided by the inventian, and Ireating condiions associeted with IG33
imbalance with the identified compounds. Yet ancther aspect of the invenlion relates to
diagnostic assays for detecting diseases assaciated with inappropriate 1553 activity or levels. A
further aspact af the invention relates o animal-based systems which act as models for

disorders arising from aberrant expression or activity of 1GS3.

BRIEF DESGRIPTION OF THE FIGURE

Figure 1. Schemalic representation of the relative positions of the different DNA clones
thal were isolated o generale the consensug 1GS3 cDNA sequence. HNT1370 represents the
“founding” genomic clone. A-1G331AB elc. indicate separate {nearly} overiapping sequence
contigs cbtained from sequence analysis of DNA from lambds clong 1GS3.1. PCR primers that
have been described in this docurment are indicated (IP#). COMSENSLUS denotes the contig that
was obtained after merging all obtained seauences. The part of the CONSENSUS contig that
was fully validaled by sequence enalysis of at least three indepondent clanes Is represented by
IGSIONA (SEQ 1D NO: 1) The 330 aming acids long open reading frame present in 1G530DNA
is indicated with “***. The posiiion of EST AFQ03828 is indicated with "=="

JP 2004-500039 A 2004.1.8
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Table 1. 1G53-DNA of SEQ IDNO: 1

5 -

TTASTCTCTTCARGESTCTGAT TTCC TR TCCTATARRACASGEGECGG TAATTACCACATA

& AR CCT OO TCATCAR R TCAG TCAACATGCAGCAGETCCTCAACTCTTGTTTITCTTTIC
CAGGGGUALCAGTGEAGGTTTTU TGRGCATEGATLCARCOECT DCGGCCTREGGARCAGA
ARGTACRACAGTCLATCRARAT GACCAAGCCCTTCT TC TGCT T TG TGGCARGEAGACCCT
GATCCCGGTCTTCOTOATCC TT U TCATTGCCCTEOTCUCOC TCO TAGSARALGUOTTTET
GCTCYCGCCCTORGC TTCCGUATOCRCACU ARl ST 1O T TG TCTACG TCCTCAGTE T
10 GCCGAAsCCEA ST TCCTC I TCCTC TGOS TTOCAGAT TATAALTTGCCTESTOTACCTCAS
CTARCT LT IO TS T TCOATC TCCATCART T TCCCTACT T TCT TCAC CAC TE TGATGACC TS
| TOCCTACCTTOCAGGUL I GAGCATGCTEAGCAUCETUATCACCGAGSOGUTRCUIGTONET

COTGTHGOCCAT

TEGTATOSCTECOG IO ICCORGACACC TG TCAGLGGTCGTETCTGT
CUTGC TCIGEGCCCTOTCCCEAC TECTOAGCATCT To0ANGGGEAASTICTCTGUCTTCTY
15 | ATTTRETSATEGTGAC ICTCO TN TC TCAGACATT TGATT TCATCACTCCASCOTCRCT
GATTCTTTTATICATSOTTCTCTOTGGGTC CAGTCTRGCCCTCC TS TCAGCGETCLTCTG

GCTCCAGEGETCISCCACTOACCAUGCTCT ACCTCACCA TCCTGUTCACASTGCTCGT
GTICCT OO TC TGO GO TOCC T T T T CATTCAGTEG T TCC TANATATTATGGATCTGGAR

‘ GGATTCTGRTGTCTIAT TP TGTCATATTCATCCASTT TCAGTTOTCCTGTCATC TCTTAR

20 CAGCACTCOCARCCCCATCAT TTACTTC T T OO TEGE T TC U T ITAGGARGCAGTEECGGCT
GUAGCAGCCOATCCTUARGC TEOCTC TCCAGAGGCCTC TGN AGGACAT TGC T GAGG TEGR

TCRCACGTCAACCATOCTTCOOTCAGGGLACCCOCGAGA TG TCHACARSTAST CTRGTGTA

GAGATGGACACCCTCTACT TCCATLAGATATATCTE 3
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Table 2: 1GS3-protein of SEQ ID NO: 2

NDP’I‘TPAWG'J‘EGTI'\-’NG:WDCALLLLCGKETLIFVFLIL'FIAT_VGL\’GNGP"\’U‘?L:LGFEMR
' RNAFSYTVLS T AGADFLELOFOL LNCLY Y LSNFPUS TS THRFPS FETTVMTCRYLACLSHL
? STVETERCLEVLYPIWYRCRRFRALSAVVIVLLNALSLLLE LLESKFCEFLFSDGISCHT
OTPRFTTAAWLI P FMVLCCESLATLVRI LOGSRGLALTRLYLTILLTVLYFLLCELFFG
TQWFLILWIWEDEDVLFCHYFPVEVVLESLNSSAN P LI Y FTVGSFRRWRLOOPILEKLAL

QRACODIAEVDHSEGCFRQCTIEMERESLY
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DESCRIPTION OF THE INVENTION

Structaral and chemical similarily, in the canlext af sequences and mofifs, exists among
the IGS3 GPCR of the inventior and other human GPCR's. Therefors, 1G53 is implied to play a

role amang other things in the Diseases mentioned sbove.

Unless dafined atherwise, all technical and scientific terms used herein have the same
meznings as commonly understood by one aof ordinary skill in the art to which this invantion
belongs. Although any methods and materisls similar or equivalent 1o those described hersin
can be used in the practice or testing of the present invention, the preferred methods, devices,
and matenials are now described. All publicalions cited in this specification are hersin
incorporated by reference as if gach individual publication were specifically and individually

indicated to be incomaorated by reference herain as though fully set forth
Definitions

The following definilions are provided to facilitate understanding of certain lerms used

frequently herein

“I333" refars, among others, 1o & palypeptide comprising the amine acid sequence set
forth in SEQ 1D NO:2, or a Varianl thereof.

"Receplor Activity” or "Biclogical Activity of the Receptor” refers to the metabolic or
physiologic function of said 1G53 including similar activities or improvad aciiviies or these
attivities with decreased undesirable side effects. Also included are antigenic and immunagenic

activilies of said IGSS.

“GS3-geng” ratars to a polynuclenide comprising the nucleatide sequence set forth in

SEQ 1D NO:1 or Variants thereof andfor their complements.

"Antibedes” as used nerein inciudes polyclonal and monaclonal antibodies, chimeric,
single chain. and humanized antibodies, as well as Fab fragments, including the products of a

Fab ar other mamunoglobulin expression library.

"Isnlated” means aliered by the hand of man™ from the nalural state andior separated
from the natural environment. Thus. if an "iselated” composition o substance that ocsurs in

nature has been “isalated”, it has bizen changed ar removed fram its original environment, or

JP 2004-500039 A 2004.1.8
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both. For exarmple, a polynuclecltide or a polypeplide nalurally jresent in a living animal is nat
“isalatzd," but the same palynucledtide or polypeptide separated from the coaxisting materials of

its nalural state is “isolated”, as ihe lerm is employed herein

"Folynucleatide® generally refers 1o any pelyribonucieotide or palydeoxribonucsatide,
which may bs unmodifisd RNA or DNA or modified RNA or DNA. "Polynucieatides” include
without fimitation single- and double-stranded DNA, DNA thal is & mixhure of single- and deubla-
stranded regions, single- and double-siranded RNA, and RNA that is & mixture of single-and
Jouble-stranded regions, hybrid molecules comprising DNA and RNA that may be single-
sirandad a5, mors typically, double-strandead or & mixture of singla- ang double-siranded regions
In addition. "polynucleatide” may alss include triple-siranded regions comprising RIA ar DNA or
both RMA and DNA. The term polynuclestide glso ingludes ONAs ar RNAs containing one or
mere modified bases and ONAs or RNAs with backbones modified for stability or for other
reasons. "Modified” bases include. for example, Titylated bases and unusual bases such as
inosine. A varisly of modifications has besn mads to DNA and RMA, thus, "palynucleotide”
embraces chemically, enzymaticaly or metabolically modifiad forms of palynuclectides as

lypically found in nalure, as well as the chemical forms of DNA and RNA charactenistic of virusgs

and cells. "Polynuglestide” also embraces relatively short polynucleotides, aften referred to as

oligenucieotides

"Polypeptice” refers to any peptide or protein comprising twe or more amino acids jeined
to each other by peptids bonds or madified peplide bends, i, peplice isosteres. "Polypeptide”
refers ta short chains, commonty referred te as peptides, aligopepfides eor cligomers, and to
longer chains, generally referred to as proteins, andior fo combinations thereaf. Polypeptides
may contain aming ecids other Ihan the 20 gene-encoded aming acids *Polypeplides” include
amino acié scquences modified either by natursl processes. such as posftranslationat
processing. or by chemical modification technigues which are wall known in the art. Such
modifications are wall-described in tasic texts and in more detailed menographs, as well as in
velininous research literaturz, Modifications ¢an eoour anywhere in a polypsptide, including the
peptide backbone, the amine acid side-chains and the amino or carboxyl terminl. I will be
appreciated that the same lype of modification may be present in the same or varying degrees at
several siles in a given polypaptide. Alsa, 2 given polypeptde may contasin many types of
medifications. Polypeplides may be branched a5 a resuit of ubiquitination, and they may be
cyciic. wilh or without tranching. Syclic, branched and branghed cyclic polypeptides may resull
#rom posttransiation nalual processes or may be made by synthetic methods. Modifications
include acetylation, acylation, ADP-ribosylation, amidation, cavaleni attachmont of fiavin,

covalent attachmenl ol a heme moiely. covalont atachment of a nucleotide of nuclaotide

JP 2004-500039 A 2004.1.8
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derivative, covalent zitachment of a lipid or lipid derivative, covalent attachment of
phosphalidylmositol; eress-linking, cyclization, disulfide bond formation, demethylation, fonnation
of cavalent cross-links, formation of cysling, farmation of pyroglutemate. formylation, gamma-
carboxylation, glycosylation, GPY anchor formation, hydroxylation, ladinatien, msthylation,
myristoylation, oxidation, proteclyic pracsssing. phosphorylation, prenyiztion, racemization.
sslenoylation, sulfation, transfer-RNA mediated addition of amino scigs to proteins such as
arginylation, and ubiguilination. See, for instance, PROTEINS - STRUCTURE AND
MCLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Freeman and Gompany, New
York, 1993 and Weld, F., Posttranslationgl Protein Modifications; Perspectives and Prospects,
pgs. 1-12 in POSTTRAMSLATIONAL COVALENT MCDIFICATION OF PROTEING, B. C.
Johnsen. Ed.. Academic Press, Naw York, 1983; Seifter ei al | "Analysis for pratein medifications
and nonprotein cofactars”, Meth, Enzymol. {1990} 182:626-646 and Rattan et al., "Protein
Synthesis; Postiranslationsl Madifications and Aging”, Ann. NY Acad. Sci, (1892) 663:48-62.

"Variant” as the term is used herein, is a polynucleatide or polypeptide that differs from a
reference polynucleotide or polypeptide respectively, bul retains essential properties such as
essential biological, structural, regulatary or biochemical propertizs. A typical variant of a
polynucleatide differs in nucleotide sequence from another, reference polynuclectide. Changes
in the nuclectide sequence of the variant may or may not alter the amino acid sequence of a
polypeptide encoded by the reference polynuslsctids. Nucleotida changes may result in amino
arid substitutions, acdittons, deletions, fusions and truncations in the polypeptide encoded by
the reference sequence, as discussed below. A typical variant of a palypeptide differs in amino
scid sequence from another, reference polypeplide. Generally, differences are limiled 5o that the
sequences of the reference polypeptide and the variani are closely similar averall and, in many
regions, identical. A variant and reference polypeptide may difter in amino agid segquence by one
of more substifutions, additions, and deletions in any cambination. A substituted or inserted
amina acid residug may or may noi be one encoded by the genetic code. A variant of &
palynuclestide or polypeptide may be 2 nalurally occurring such as an allelic variant, ar it may ba
a variant that is npt known ta occur naturally. Meon-nafurally accurring variants of polynuciectides

and polypeplides may be made by mulzagenesis lechniques or by direct synthesis

“Identity” is @ measure of the identity of nucleotide sequences or amino acd sequences
In general, the sequences are aligned so that the highest order match is obtained. "ldentity” per
se has an art-recognized meaning and can be calculated using publisheo techniques. See, e.g
(COMPUTATIONAL MOLECULAR BIOLOGY, Lesk, AM., ed.. Oxford University Press. New
York, 1888; BIQCOMPUTING: INFORMATICS AND GENOME PROJECTS, Smith, O.W,, ed;
Academis Press. Mew York. 1933 COMPUTER ANALYSIS OF SEQUENCE DATA. PART 1,

JP 2004-500039 A 2004.1.8
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Griffin, AM., and Griffin, HG.. eds., Humana Press, New Jersey, 1994; SEQUENCE ANALYSIS
IN MOLECULAR BIOLOGY, wvon Heinje, G.. Academic Press, 1987, and SEQUENCE
AMALYSIS PRIMER. Gribskav, M, and Devereyx, J., eds., M Stocklon Press, New Yark, 1831).
While therz exist a number of methods to measure identity between two polynucleatide or
polypeplids sequences, the term “identity" is well known to skiled artisans (Garille, H., and
Liptan, D.. SIAM J. Applied Math. {1988} 48:1073}. Methads commanly employed (o dsiermine
identity or similarity between two sequences include, but are not imited 1o, those disclased in
Guide to Huge Computers, Martin J. Bishop, ed., Academic Press, San Diege, 18¢4, and Carilo,
H.. and Lipton, ., SIAM J. Applied Math. (1988) 48:1073. Methods 1o determine identity and
similarity are codified in computer programs. Preferred computer program methods to determine
identity and similarity hetween bwo seguences inchude, bul are not limited to, GCG program
package (Devereux, J., et 8, Nucksic Acids Research (1984) 12(1):387), BLASTP, BLASTN,
FASTA (sischul. S.F. el al, J. Molec. Biol. (1880} 215:403). The word "hamalogy” may

substiute for the words “identily”

As an illustration, ty & polynuclectide having a nucleotide sequence having at least, for
example, 95% "identity" to a reference nuclectide sequence of SEQ I NO: 1 s intended that the
ruclectide sequence of the pelynucleatide is identical to the reference sequence except that the
polynuclentide sequence may include up to five nucleotide differances par each 100 nucleotides
of the reference nucleotide sequence of SEQ ID NO: 1. In other words, lo otdan a
palynucleotide having a nuclectide sequence at least 85% identical to a reference nucleotide
sequence, up to any 5% of the nucleatides in the reference sequence may be dedeted or
substituted with anather nuclegiide, or a number of nucleotides up fo any 5% of lhe total
nuclaatides in the reference sequence may be inserfed into the reference sequence, or in a
number af nucleotides of up ta sny 6% of the w1al nuclentides in the reference sequence there
may be a combination of deletion, inserlion and substitution. These mutations of the reference
sequence rmay occlr at the 5 or 2 1erminal positions of the reference nucleotide sequence or
anywhere between those teminal posilions, interspersed either indivigually among nucleotides

in the reference sequence or in one or more contiguous groups within the reference sequence.

Stmilarly, by 8 polypeptide having an aming acit sequence having at leasl, for example.
95% "denlily” to a reference amino acid sequence of SEQ ID NG:2 is intended that the amino
acid sequence of the polypeplide is idenfical to the reference seguence except that the
palypeptide sequence may include up o five amino acid allerations per each 100 amino acids of
the referance amina acid of SEQ 1D NO: 2. In olher words, {o obtain a polypeptide having an
amino acid sequence at least 95% identical to a reference amine acid sequance, up to any 5%

of the eming acid residues in the reference saquence may be deleted or subsliluled with another

JP 2004-500039 A 2004.1.8
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amino acid, ar 3 number of 2ming acids up to any 5% of the total amino acid residuss in the
reference sequence may be inserted into the raference seguencs. These alterations of the
reference sequence may gccur st the amine or carboxy terminal pasitions of the reference
amine acid seguence or anywhers between those terminal positions, inlerspersed ither
individually ameng residues in the reference sequence o in one or more contiguous groups

within the reference sequence.
Polypeptidas of the Invention

In ane aspect. the present invention relates to IGS3 polypeptides {including IGS3
pratzins). The IGS3 polypeptides include the polypeptide of SEQ 1D NO:2 and the polypeptide
having the amino gcid sequence encoded by ihe DWA inserl contamed in lhe deposil no. CBS
102194, deoposited on September 15, 1993 at the Cendraalbureau voor Schimmelcuitures at
Baarn (The Nslheriands); as well as polypeptides comprising the amino acid sequence of SEQ
ID NOv2 and the pelypeptide having the amine acid seguence encoded by lhe DNA insert
containgd in ihe deposit ne. CBS 102198 at the Gentraalbureau voor Schimmelcultures af Bearn
{Tha Netherlands), and polypeptides somprising sn amino cid sequence having al least 80%
identity to that of SEQ 1D NC-2 andfor to the polypeptide having the emina acid sequence
encoded by the DNA insert contained in tha deposit no. GBS 102196 at the Centraalbureau voor
Schimmeleultures st Baarn {The Netherlands) over its entire fengtn, and still more preferably al
least 90% identity, and even siill more prafarably at least 95% ienlity o sai¢ aming acid
sequence. Furthermare, those with at least 97%, in particular at least 99%, are highly preferred
Also included within 1GS3 polypeptides are palypaptides having the amino acid sequence which
hes at least 80% idantity to the polypeptide having Lhe amino acid sequence of SEQ D NC- 2 ar
the polypeptide having the aming acid sequence encoded by the DNA insert contained in the
deposit no. CES 162196 a3t the Cenbraalbureau voor Schimmeloultures at Beaarmn (The
Metherlends) over its entire lengih, and siill more preferably at jeasl 30% identity, and even siill
mare preferatly at least 95% identity to SEQ 1D NO: 2. Furthermore, those with at least 87%, in
particular at least 99% are highly preferred. Preferably 383 polypeplides exhibit at least ane
biglogical activity of the receptor

In an additianal embadiment af the invenlion, the IGS3 palypeplides may be a part of &
larger protein such as a lusion protein. I is often advaniageous o include an sdditional amino
acid sequence which conlains secratory or leader sequences, pro-sequences. sequences which
aid in purification such as multiple histidine residues, sequences which aid in detection such as
antigenic peptide tags {such as the haemaggiutinin {HA) tag), or an additional sequence for

stability during recomhbinant production.

JP 2004-500039 A 2004.1.8
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Fragments of the IG83 polypeptides are also included in the invention. A fragment is &
polypeptide having an aming acid sequence hat is the same a3 part af, hut not all of, the aming
acid sequence af the sforementioned G332 polypeptides. As with IGS3 polypepiides, fragmenis
may be "free-slansing.” or comprised within a larger polypsptide of which they ferm a par or
region. maost preferably as a single continuous region. Represantativa examples of polypeplide
fragments of the invention, include, for example, ragments frarm about amine acid number 1-20;
24-40, 41-60. 61-80, 51-100; and 101 1o the end of 1633 polypeptide. In this contexl "sbout”
includes the parlicularly recited ranges larger or smaller by several. 5, 4, 3, 2 or 1 amino acid at

sither extreme or at both extremes.

Preferred fragments include, far example, funcalion polypeptides having the amino acid
saquence of K553 polypeptides. except for delefion of 2 continuous series of residuas that
includes the amine terminus. of & contincous series of residues that includes the carpoxyl
terminus or deletian of tive continusus series of residuss, one including the amine terminug and
ane including the carboxyl terminus. Also preferred are fragments characterized by structural or
functional atiributes such as fragments that comprise sipha-helix and alpha-helix forming
reqions, beta-sheel and beta-shest-forming regions, turn and wrn-forming regians, coil and cofl-
forming regicns, hydrophiiic regians, hydrophobic regions, alpha amphipathic regions, heta
amphipathic regions. fiexible regions, surface-forming regions, substrate binding region, and
high antigenic index regions. Dlher preferred fagments are biclagically active fragmenis.
Biclogically actwe fragmenls ars those that mediale receptor activity, including those with a
similar aclivity or an improved activity, or with @ decreased undesirable activity. Also included

ara those that zre anligenic or immunogenic in an animal, sspecially ina human,

Thus, the polypeptides of the invention include polypeptides hawing an amino acid
sequence that is al least 0% identical te either (hat of SEQ 10 NC:2 andior the palypentide
naving the amina acid sequence encoded by the DNA insert contained in the depoeil no. CBS
102195 at the Gentraalbureau voor Schimmelcultures 21 Baarn (The Netherlands). or fragments
thereof with at lesst 80% identity fo 1he corresponding fragment. Preferauly, ak of these
polvpeptice fragments retain the biclagical actiity of the receptor, ingiuding anfigenic activity.
Varianis of the defined sequence e ifragments alsa form part of the present invention
Preferred variants are those that wary fram the referents by conservalive amine acid
substiluiions -- i.e . thase that substilute a residus with anothar of like charzcleristics. Typical
such substiiutions ere among Ala. Val, Leu and lie, among Ser and Thro among the acidic

residues Asp and Glu; ameng Asn and Gln; and ameng the basic residues Lys and Arg: or

JP 2004-500039 A 2004.1.8
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aromatic residues Phe and Tyr. Parlicuariy preferred are variants in which several, 3-10, 1-5, or

1-2 amvino acids are subsiiluled, deleted. or addad in any combination.

The 1G53 polypoptides of the invention can be prepared in 8ny suitable manner. Such
polypeplides  include igolated  naturaliy oceurring  polypeplides, recombinanlly  protuced
polypeptides, syninslisally produced polypeptides, or polypaplides produced by a combination of

Ihase methods. Methods far prepanng such polypeptides are well known in the art
Polynucleotides of the Invention

A furlner aspect of the invention relates ta IGS3 polynucleatides. IGS3 polynudleclides
include isoleted polynucieotides which encode ihe 1682 polypaplides and Iragments. and
polynucieatides closely relsted thereto. More specifically, the IGS3 polynuclgotide of the
invention ncludes  polynueleotide comprising the nucleotide sequense contained in SEG ID
NC-1, such as the one capable of encoding a K353 polypeptide of SEQ 1D NG 2,
polynuciectides having the particular sequence of SEQ 1D NO: 1 and polynucleotides which
essentially carrespond to the DMA insert cantained in the deposit no. CES 102196 at the

Certraalbureau voor Schimmeloulures at Baarn {The Netherlands).

1G53 polynucleotides further include polynuclectides comprising & nuclectide saquence
that has at least B% identity over its entire length (o 3 nucleotide saquence encading the 1333
nalypeptida of SEQ 1D NO:2, polynucleotides comprising a nuclegtide sequence that is at least
80% identical to thal of SEQ 1D NC:1 over its ertire length and a polynuctectide which
gssentially corresponds 10 the DNA insert contained in the deposit no. CBS 102196 at the
Gentraalburgau vaar Schimmelcultures at Baarn {The Nelherlands)

In this regard. polynudlectides with at lzast 90% identity are particularly preferred, and
those with at least 95% ate esnacially preferred. Furthermore, those with at least 97% are highly
preferced and hase with at least 95-09% are most highty preferred, wilh at least 99% being the
most preferred. Also included under 1G53 polynuctestides are a nuclectide sequence which has
sufficient identity to & nuclentide sequence comtained in SEQ 10 NO: 1 ar 10 the DNA insert
contained in the depasit na. CBS 102186 at the Centraalbureay voor Schimmelculiures at Baarn
{The Nelherlands) te hybridize under conditions ussable fos amplifisation or for use as 2 probe
or marker. The invenlion also provides polynucleclides which are complementary to such 1G53

polynucleotides.

1GS3 of the invention is siructurally relsted to olher proleins of the G-protein coupled

receptor family. a5 shown by the resuits of BLAST searchas in the public databases. The amino
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acid sequencs of Table 2 (SEQ 1D NO:2) has about 35 % identity {using BLAST, Altschul SF. et
al. Mucleic Acida Res. (1987) 25:3389-3402) over mast of its length {amina acid residuss 2-306 )
with the protein encoded by the human mas oncogene {Seguence 1 in patent application WO
8707472} The sequence is 37% identical (amino acid residues 35-315) with the G-protein
coupled receptor published in patent application WO 8818687 {GENESEQ 96P-R97222 ). The
nucleotide sequence of Table 1 (SEQ ID NQO: 1) has 52 % and 54 % identity over most of its
Jength 1o the fwo receptars above (GENESEQ 47N-70885 and 95N-T28807 respectively). Also
thera is 48% icenfity to the human Somateslalin-3 r2eeplor in residuss 104-1144 (WO 3313130,
$3N-Q45657). Hydropathy analysis (Kyle J. et al., J. Moi. Biol. (1982} 157: 105-132; Klein P.et
al, Biochim. Biophys. Actz {1985) 8§15 465-476) of the 553 protein sequence expecledly
showed the presence of 7 transmembrane domains. Thus, 1GS3 polypeptides and
polynuclantides of the present invention sre expecied to have, inter alia, similar biological
functions/properties to their homologous polypeptides and peiynuclectides, and their ufility is

obvipus to anyone skilled in the art.

Polynucleatides of the invenlion can 0e abtained from natural sources such as genomic
ONA, ' parlicular, degeneraied PCR primers can be designed that encode conserved regions
within a particular GPCR gene subfamity. PCR amplification reactions on genemic DHNA ar cDNA
using ihe degenerate primers will result in the amplification of several members (both known and
novel} af the gene family under consideration (Ihe degenerated primers must be located within
the same exan. when & genomic template is used). (Libert et al.. Science, 1989, 244: 5EG-572)
Falynugleotides of the invention can also ba synthesized using well-known ard commercially

available techniques.

The nucleotide sequence encoding the IGS3 polypepiide of SEQ 1D NC:2 may be identical
to the polypeptide encoding sequence contained in SEQ 1D NO:1 (nucleotde number 149 fo
1138), or il may be a giffarant nucleolide sequence, which as a result of the redundancy
{degeneracy) of the genetic code might alsa show alterations compared lo the palypeplide
encoding sequenca conlained in SEQ 1D WO, but also encodes the polypeptide of SEQ ID
NO:Z.

W¢hen he polynuclcotides of the invention are used for the recombinant production of the
1G53 polypeptide, the polynucleatide may include the coding seguence for the mature
polypeplide or a fragment thereof, by itzeff; the coding sequence for the mature polypaptide or
fragmenrt in reading frame with otner coding sequences, such as those enceding a leader or

secretory sequence, d pre-, OF pro- of prepro- protein sequence, ar othar fusion peptide portigns.
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For example, a2 marker sequence which facilitetes purificalion of the fused polypeptids can be
encated. In certain preferred embodimenis of this aspect of the invanbion, the marker sequence
is @ hexe-Mistidine peptide, as provided in the pQE vestor (Qisgen, Inc.) and described in Gentz
et al., Proc. Nal. Acad. Sci USA (1989) 86:21-824, or is an HA tag. The polynucleotide may
also contain non-coding 5' and 3' sequencss, such as transeribed, non-translated sequences,

splicing and polyacenylation signals. ribasome binding sites and sequences that stabilize MRNA.

Further prefarred embodiments are polynuclectides encoding IGS3 variants COmprising
the amina acid sequance of the 1G53 polypeptide of SEQ 10 NO:Z in which several, 5-10, -5, 1-

3, 1-2 or 1 amino acio residues are subslituted, deleted ¢r added, in any combinalion.

The palypucicotides af the invention can be engineerad using mathods generally known
in the art in oreer 1o alter IGS3-encoding sequences for a variety of purpases including. but not
limited to. medification of the cloning, processing, andicr expression of the gene product. DNA
shuffling by random Iragmentation and PCR reassembly of gene fragments and synthetic
aligohuclectides may be used to engineer the nuclectide sequences. For example,
aligonuclectide-mediaked site-directed mulagenesis may be ussd ta infroduce mutations that
creale amino acid substitutions, create new restristion sites, elter modification (e.g. ghycosylation

or phospherylalion) patterns, change cedon preference, produce splice variants, and so forth.

The presant invention further relaies to polynuclectides that hybridiza te the herein above-
destribed sequences. in this regard, the present invention espscially relates to polynudectidas
which hybridize under stringent conditions to the polynucleotides describad above. As heren

used. the term *stringenl conditions” means rybridization will ccour only if there is at least 80%,

and preterably at least 0%, and mare preferably at least 95%, vet even more preferably at &

G7%, in particular at least 39% identily hetween tha sequences.

Polynuclestides of the invention, which arz identical or sufficiently identical te a nuclzotide
sequence contained in SEQ 1D MO or a Iragment thereof, may be used as hiybridizaiion probes
for cONA and genomic DNA, io isolate fulllength cDNAs and genomic clones encoding [G33
and ta isolate cDMA and genomic clones of other genes {including genas encoding homologs
and orthalops from species other than human) thal have & high sequence similarily to the [GS3
gene. People skilied in the arl are well aware of such hybridizalion techniques. Typically these
nuckeotide sequences are 80% identical, preferably 30% identical, mare preferably 95% identical
to that of the referent. The probes generally wil comprise at least b pucieatides, and preferably
at least 8 nuclsotides. and more preferably al least 10 nuclectides. yet even more preferably at

least 12 nucleatides, in particular at lsast 15 nucleahdes. Mast preferred, such probes will have
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at leasi 20 nuclentides and may have at lgast 50 nucieotides. Particularly praferred probes will
range batween 30 and 50 nucleatides.

One embodiment, ta oblain a polynucieatide encading the 1GS3 polypeptide, including
homalogs 2nd orthologs from species other than human, coniprises the steps of screening an
approprizte library undet stringent hybridization condilions with a labeled prebe having the SEQ
ID NO: 1 or a fragment therecf, and isolating fulHlength cONA and genomic clones containing
said polynucleclide sequence. Such hybridization tachniques are well known to those of skill in
the art. Stringent hyhridizalion conditians are &s defined above ar alternatively conditions undar
ouernight incubation at 42 T ir a sciution comprising: 50% farmamide, SxSSC (150mM NaCl,
15mM trisodiurn citrate). 50 mM sodium phosphate {pHT.8), 5x Denhardls solution, 10 %
dextran sulfate. and 20 microgram/m! denatured, sheared salmon sperm DNA, followed by
washing the fiters in 0.1x55C at aboul 65°C.

The polynucleatides and polypeplides of lhe present invention may be used a5 research
reagents and materials for discovery of treatmants and diagnostics to animal and human

disease.
Vactors, Host Cells, Expresslon

The presenl invention alsa refatss to vectors which comprise a palynucleolide or
polyruclectides of the present invention, and hast cells which are genetically enginesred with
vectors of the invention and to the producton of polypeplides ot tha invention by recombinant
techniques. Cell-fres tranzlation systems can also be used to produce such proteins using RMAS

derved from the DNA constiucts of the prasent invsntion

For recombinant production, host cells can be genstically angineered to incomparate
axprassion systems or portions thereof far polynuclectides of the present invention. Intraduction
of polynucleotides inta host cells can be effected by methods described in many standard
iaboratory manuals, such as Davis ef al., BASIC METHODS IN MOLECULAR BIOLOGY (1886)
und Sambrock et g, MOLECULAR CLONING: A LABORATORY MANUAL, 2nd Ed. Cold
Spring Harbor Lahoratory Press, Cold Spring Harbor, N.Y. (1989) such 2s calcium phosphate
iransfection, DEAE-dextran mediated iransfection. transveclion, microinjection, caiionic lipid-
mediatad fransfection, electrojoration. transduction. scrape loading, ballistic inlroduciion ar

infection.
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Reprasentalive  examples of sppropriste hosts include bacterial cells, such as
streptacoce, staphylosoce, E. coli, Streptomyces and Bacillus subtilis cells; fungal cells, such as
yaast cells ang Aspergillus cells, insect cells such as Drosaphila 52 and Spodoptera S8 cells;
animal cells such a5 CHG, GOS, Hela, C127, 3T3, BHK, HEK 293 and Bowes melanoma cells:
and plant cells.

A great variety of expression systems can be used. Such systams include, among others,
chremesomal, episomal and virus-derived systems, eg., vectors derived from bacterial
plasmids, from bacteriophage. from transposons, from yeast episomes. from insertion elaments.
from yeast chromosomal elements, from viruses such as baculoviruses, papovéa viruses, such
as SV40. vacciniz viruses, adenmoviruses, fowl pox viruses, pseudarabies viruses and
retreviruses, and vectors darived from combinations thersof, such as those derived fram plasmid
and bacteriophage genetic elements, such as cosmids and phagemids. The expression systems
may contain contral regions that regulate as well as engender expression. Gensrally, any
systern or vector suitable to maintain, propagate or express polynuclectides to protuce a
palypeptide in a host may be used. The appropriate nucleatide sequence may be inserted into
an expression systerm by any of a variely of well-known and routine technigues, such ag, far
example, thase et farth in Sambrock et al, MOLEGULAR CLOKNING, A LABORATORY
MANUAL (supra).

For sacration of the ranslated proteéin into the lumen of the endopiasmic reliculum, te the
periplasmic space ar inta the extraselular enviranment, appropriate secralien signals may be
incorparaled into the desired polypeptide. These signals may be endogenous to the polypeplide
of they may be heterolegous signals, i.e. derived from a dilferent spacies.

If the 1G53 polypeptide is to be expressed for use in screening assays, generally. it is
praferred that tha paiypeptide be producad at the surface of the cell. In this event, the cells may
be harvested prior 1o use in the screening assay. In case the affinity or functional activity of the
1G53 polypeplice is modified by receptor activity madifying proteins {RAMP), caexpression of
the relevani RAMP most likely 3t the surface of the cell is preferred and often reguired. Also in
1nis event harvesting of cslls expressing the 1GS3 polypeptide and the relevant RAMP prior io
use in screening assays is required. |f the IGS3 polypeptide s secreled inte the medium, the
medium can be recovered n order to recover and purify the polypepiide; i produced
inracelularly, he cells must first be lysed before the polypeptide is recovered. Membranes
axpressing the 1353 palypeptide ¢an be recovered by methods thal are well known ko a persan

skilled in the art. 1n genaral, such mathods include harvesting of the cells expressing the 1G53
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polypeptide and homogenization of the cells by a melhad such as, but nol limiied to, pottering,

Tha membranes may be recovered by washing the suspension one or several times

IGS3 palypeptides can be recovered and purified from recombinant cell cultures by well-
known melhads including ammonium sulfate or sthanol precipitation, acid extraction, anion or
cation exchanga chromatopraphy. phosphocellulose chromatography. hydrophebis interaction
chromaiography, affinlty chromatography, hydroxylapatite chromatography snd  lectin
chromatography. Most preferably, hiph performance liquid chromategraphy is emploved for
purification. Well-known techniques for refolding proteins may be employad to regenerate active

conformation whan the polypeptide is denatured during isolalior and or purification
Diagnostic Assays

Thig invantion also relates to the use of IGS3 polynuclectides for use as diagnostic
reagenis. Dreteciion of a mulated form of the 1553 gene associated with a dysfunction will
provide a diagnostic a0l that can add to or define a diagnosis of a disease or susceptibiliy ta a
diseass which results from under-expressicn, over-expressien or altered expression of 1G53
Alsa in this event co-expression of relevant receptor activity medifying proteins can be required
ta abtain diaghoslic assays of desiret quality, Individuals carrying mutations in the IGS3 gene
may be datected at the DNA level by a variety of techniques.

Nucleic acids far diagnosis may be obtainec from a subject's cells, such as from blood,
uring, salive, Bssue biopsy of autopsy material. The genomic DNA may be used directly for
detection or may be amplified enzymatically by using PCR or other amplification technigues prior
1o analysis. RNA or cDNA may olse be used in similar fashion, Deletions and insartions can be
detected by & change in size of the amplified praduct in comparisan to the nomal genotype.
Paint mutations can be identified by hybridizing amplified DNA ta 1abeled 1G53 nucleotide
sequences. Perfectly matched sequences can be disfinguished fram mismaiched duplexes by
RMase digestion or by differences in melling tamperatures. DNA sequence differences may alsa
be detacted by allerations In electrophorelic mobilily of DNA fragments in gels, with or without
genaluning agerts, or by direct DNA sequencing. See, e.g., Myars et al, Science (1985)
230:1242, Sequence changes 3 specific locations may also be revaaled hy nucleass prataction
assays, such »s RNase and S1 protection or the chemical cleavage method. See Cotton et al,
Proc. Nall. Acad. Seio USA (1885) 85: 4387-4401. In another embodiment, an array of
cligonuclectids probes compnging the 1G53 nuclectide sequence or fragments thereof can bo
cansiructed 1o condugt efficient screening of 2.g., genetic mutations. Array technelogy methods

are wal known and have general applicability and can be used ta address a variety of gquestions.
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in molecular genelics including gene expression, genefic linkage, and genetic variability, (See for
examgle: M.Chee et al., Science, Val 274, pp 610-613 {1936))

The diagroshic assays offer a process for diagnosing or dstermining a susceptibility to
among ather things the Diseases as menticned abave, through detection of mutation in the 1G53

gene by the methods described

In addition, amang olher things, the Diseases as mentionad above can be diagnosed by
methods comprising determining fram 2 sample derived from a subject an abnormally decreased

or increased level af the 1G53 polypeptide or 1G53 mRNA

Detreased or increased expression can be measured a1 the RNA level using any of the
methads well known in the art for the quantitation of polynuclectides, such ag, for example, PCR,
RT-PCR, RMase profeciion, Naithern blotting and other hybridizalion metheds. Assay
techniques thal can be used to determine levels of a protein, such as an IGS3, in a sample
derived from a hosl are well knewn to those of skil in the art. Such assay methods include

radioiimunaassays, competitive-binding assays. Western Blot analysis and ELISA assays.

In another aspect, the present invention relatas to a diagnestic kit for amang aiher thinps
the Diseases ar suspectability to one of the Diseases as menlioned above.
The kit may comprise;
{a) an 1383 polynucieatide, preterably lhe nucleolide sequence of SEQ D NQ:T, or &
frapmient thereof, andlor
{b} 2 nucleotide seguence complementary to that of {a); andior
(c) an 1GS2 polypeptide, prefersbly the polypeptide of SEQ ID NO:2, or a fragment
thereof, andior
{d) an antibody {0 an IGS3 polypeptide, prefarably to the pelypeptide of SEQ (D NO: 2;
anafor
(e} 3 RAMP polypeptide required for the relevant biolegical or anligenic proparies of an

|553 polypeptide,

It will be apprecialed that in any sueh kit, {a). (b), (¢} {d} or {e] may comprise & substantial

comgonent.
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Chromosome Assays

The nucleatide sequences of the present invention are also valuable for chromasome
identificalion. The sequenca is specifically 1argeted to znd can hybridize with = particular location
on an individual human chromosome, The mapping of Televant sequences ta chromasames
according to the present invention is an impartant first step in correlating these sequences with
gene sssocialed disease. Once @ sequence has bzen mapped lo a precise chromosemal
lecalion, the physical pesition of the sequence on the chromosoms can be correlated with
genetic map data. Such data are found, for sxampls, in V. MoKusick, Mendelian Inheritance in
Man (available an line fhrough Jobns Hopkins University Welch Medical Library). The
relationship between genes and diseasss that have been mapped (o the same chromosomal
ragion are then identified thraugh linkage analysis (coinheritance of physically adiacent genes).

The differences in the cDNA or genomic sequence betwean affecled and unaffected
individuals can slse be determined. If a mulation is observed in gome gr all of the affected
individuals but not in any normal individuals, then the mutation is fikely to be the causative agent

of the diseass.
Antibadies

The polypeptides of the invention or their fregments or analogs thereof, or cells expressing
themn if required together with relevant RAMP's, may also be used as immunogens to praduce
anilbodies immunospecific far the 1G53 polypeptides. The term Mirmmunospecific’ means tha the
anlitodies have substantiali greater affinity for the polypepiidss of the invention than their affinity

for olher related polypeptides in the orior art.

Antibodies generated against fhe 1G53 polypeptides may be obtained by administering the
polypeptides or epitope-bearing fragments, analogs or cells to an animal, preferably a
nonhuman, using routine protocals. For preparation of monoclanal entibodies, any techrique,
which provides antibndies praduced by conlinuous cell line cullures, may be used. Examples
include the hybridoma technique {Kohler, G. and Milstain, C., Nature (1975} 256:485-487}, the
frioma tachnique. the human B-cell hybridema technique {(Kozhor et al., Immunolegy Today
(19831 4:72) and the EBV-hybridoma tochhnigue (Cole el al, MONOCLONAL AMTIEODIES AND
CANCER THERAPY, pp. 77-06, Alan R. Liss, Inc.. 1885).

The above-described znlibodies may be employed 10 isclate or to identify clones

expressing the polypeptide or Lo purify the palypeptides by atfinity chramatography.
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Anlibodies against GS3 polypeplides as such, or against |GS3 palypeptide-RAMP
complexss. may alss be employed to treat among other things the Diseases es mendioned

ahove.
Animals

Ancther aspect of the invention relates ta non-human animal-based systems which act a3
models for disorders arising fram aberrant expression or activity of IGE3. Non-human animal-
based model systems may also be used la further characterize the activily of the 1GSY gene
Buch systems may be ulilized as part of screening strategies designed to idenufy compounds
which are capable 1o treat IGS3 based disarders such as amang other things the Diseases a5

enttoned above

In this way the animal-based madels may be used to dentify pharmacautical CONPOUNSs,
therapies and interventions which may be effective in traating disorders of abarrant expression
ar aciivity of 1353, In addition such animal models may be used 10 determine the LD, and the
ED.. in animai subjects. These dale may te used to determine the Jn vivo efficacy of polential
1G53 disarder reatments,

Animal-hased model systems of IGE3 based disorders, hased on aberrant IGS3 expression o
activity, may include both npn-recompinant animals as well as recombinantly engineered

transgenic animals

Animal madels for IGE3 disorders may include, far example, genetic madels. Animal
models exhibiting \GS3 based disorder-like sympioms may be engingered by uliizing, fior
example, K353 sequences such gs these described, above, in cenjunction with techniques for
producing transgenic animals that are well known to persons skilled in he arl. For example,
1033 sequences may be Intraduced inlo, and cversxpressed andfor micexpressed in, lhe
genome of lhe animal of interest, or, if endogenous 1G53 sequences are present, they may
gilher be overexpressed, rnissxpressed, or. aMtemnatively, may be disrupted in erder o

underexpress or inactivate IGS3 gene expression.

In crder o overexpress or misexpress 8 1G53 gene sequence, the coding portien cf the
1GS3 gene sequence Mgy be liated 1o a regulatory sequence which is capable of driving high
leval gene axpression of expression in 8 cell type n which the aens is not narmally expressed in
the animal type of interest. Such regulatory regions will be well known to those skilted in the art,

and may be utilized in the absence of undue experimentation.

JP 2004-500039 A 2004.1.8



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

20

25

30

35

(54)

WO 01119953 PCT/EPODAIS16
22

For undergxprassion of an endogenous IGS3 gene sequence, such a sequence may be
isolated and enginesrad such that when reintroduced inlo the genome of the animal of interest,
the endogenous IGS3 gene aileles will be inaciivated, ar “knocked-out”. Preferably, the
engineered |GS3 gene sequence is introduced via gene targeting such that the endogenous
1553 sequence is disrupled upon integration of the engineered (353 gene sequence into the

animal's genome,

Animats of any species, including, but not imited 1o, mice, rais. rabbils, squirrels, guinea-
pigs, pigs, micra-pigs, goats, and non-humen primates, 2.4, baboons, monkeys, and

chimpanzees may be used o gensrate animal models of IGE3 related disorders.

ANy technique known in the art may be used to intraduce 3 IGS3 transgene Nt animals
tn praduce the tounder lings af transgenic animals. Such techniques include, but are nat limited
\o pronuciear micrainjection (Hoppe, P.C. and Wagner, T.E., 1988, 1).8. Pat. No. 4.873,191);
retrovirus mediated gene Iransfer into germ lines (van der Putten el al, Proc. Natl Acad. Sci.
USA 82:6148-6152. 1985); gene targeting in embryonic stem cells (Thempson el al., Cell
56:313-321, 188%.) elsctroporation of embryas (Lo, Mol. Cell. Biol. 3:1603-1B14, 1983} and
sperm-medisted gena transfer (Lavitrana et al., Celt 57:717-723, 1968}, etc. For a review of such
techniques, see (Gardon, Transgenic Animals, InY. Rev. Cytol. 115:171-228, 1989,

The present invention provides far transgenic animals ihat carry the 1G33 transgene in all
their cells, s well as animals which carry the transgene m some, but not all their cells, ie.
mosaic animals. {See, for example, techniques described by Jakobovils, Curr. Biol. 4.761-763,
1994} The transgene may be integraled as a single ransgene of in concatamers, .9.. head-to-
head tandems or head-to-fail tandems. The fransgene may also be sclectively introduced into
and aclivated in a particular celb iype by feliowing. for example, the aching of Lashko ef al.
{Laske, M el al., Proz. Natl, Acad. Bci. USA B9:B232-6236, 1692)

The regulatary sequences required far such a cell-type specilic activation will dapend

upon the particdar call ype ol interest, and will be apparent 10 those of skil in the art.

When il is desired that the 1G53 fransgene be inlegrated into the chromosomal site of the
endogenous 1GS3 gene, gene fargefing is preferred. Briefly, when such 2 technique is to be
utlized, vecfors containing some nucleotide seguences hamologous to the endogenous IGS3
gene of interest (e.g., nuglectide sequences of the mouse 1G53 gene) are designed far the
purpose of integrating, via hornalageus recombinalion with chrormosomal sequeaces, into and

disrupling the function of, the nuclestide sequenca of the endegencus IGS3 gens ar gana allele
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The lransgene may also be selectively inrnduced inta a particular cell lype, thus inactivaling the
endogencus gene af interest in only that cell type, by following, for example, the teaching of Gu
et al. (Gu, H. el al.-. Science 265:103-106, 1994). The reguiatory sequences required far such a
cell-type specific inactivalion will depend upon the particular call iype of interest, and will be

apparent o those of skill in lhe art.

Onge fransgenic animals have been generated. the expression of the recombinart 1G53
gene and protein may he assayed utiizing standard lechniques. Iniial scréening may be
accornplished by Sauthern biol analysis or PCR techniques to analyze animal fissues to assay
whether integratian of ihe transgene has taken place. The tevel of MENA expressian of the 1G53
transgene In the lissLes of the ransgenic enimals may also be assessert using fechniques which
include but are not limited te Northern blot analysis of tissue samples obtained from the animal,
In siti hybridization analysis, end RT-PGR. Samples of targst gane-expressing lissue, may alse
be evaluated immunocytochémically Using antibodies specillc for the target gene Iransgene
preduct of interast. The IGS3 transgenic animals that express 1GS3 gena MRNA er IGS3
transgene peplide (detected immunocytachemically, using antibodies directed against target
gene product epitopes) at easily detectahle levels may then be further evaluated to identify those

anirnals which display characteristic 1G53 based disorder symploms

Once 1GS3 transgenic founder animals are produced (2. those animais which express
1G53 proteins in cells or lissues of interest, and which, preferably, exhibit symptams of 1G53
based disorders), they may be bred, inbred, autbred, or crosshred to produce colomies of the
parficular animal. Examples of such breeding strategies include but are nal limited to:
autbreeding of founder animals with mare than ene infegration site in order ta establish separate
lines; inbreeding of separate lines in order to preduce compound |GS2 transgenics hat express
the 1G33 fransgene of interest at higher levels because of the effects of additive expressian of
each IG83 iansgene; crossing of heterazygous transgenic animals to preduce animals
homazygous for a given integration siie in order to bolh augment expression and eliminate the
possible need far sereening af animals by DNA analysis; crossing of separate homozygous lines
to produce compound heterazygous or homozygous lines; breeding animals to different inbred
genetic backgrounds 50 as to examine effects of modifying alleles on expression of the (353
transgene and the developmenl af 1GS3-like symptoms. One such approach is lo oross the 1333
transgenic toundet animals wilh 2 wild type sirain to produce an F1 genaration thal exhibits
1G53 related disorder-like symptoms, such as those described abave, The F1 generation may
then be inbrad in orger to develop a homozygous line, if it is found thal hamozygous larget gene

transgenic animals are viable
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Vaccines

Another aspect of the invention relates to & method for indusing an immunological
respanse in @ mammal which comprises administering lo (for example by inoszulation) the
mammal the 1553 polypeptide, or & fregment thereol, if required togethsr with a RAMP
palypaplide, adeguate to produce antibody and/or T call immune response to pratect said animal

from ameng other things one of the Diseases as menlioned above.

Yet anather aspect of the invention relates to @ method of inducing irmunotogicel
response in @ mammal whish comprises delivering the 1G53 polypeplide via & vacior dirscting
expression of the 1333 palynucleciide in vive in order to induce such an immunolegical

respanse o praduce antibody 1o protect said animal from diseases.

A further aspect of the invention relates 16 an immunalagicalivaccine formulation
(composition) which, when introduced inte a mammalian host, induces an immunslagical
response in that mammal to an 1GS3 polypeptide wherein the compasition comprises an 1633
polypeptide or IGE3 gene. Such immunalogicalivactine formulations {compositions) may be
gither therapeutic immunclogicalivaccine formulations ar prophylactic immunolegicalfvaccine
farmisations. The vascine formulation may further comprise a suitable camier. Since the IGS3
polypeptiie may be broken down in the stomach, i is preferably administered parenterally
(including subculaneeous, intramuscular, intravenous, intradermal elc. injectian). Formulatiens
suitable for parenteral adminislraiion include aguecus and non-aqueaus sterile injestion
solutions which may contain anti-oxidants, buffers, bactariostats and solutes which render the
formuation isotonic wih the blood of the recipient; and aqueous and non-agusous sterile
suspensiens which may include suspending agents or thicksning agents. The farmulatians may
be presented in unit-dose ar multi-dose containers, for example, sealed ampoules and vials and
inay be stored in a freeze-dried condition raquiring only the addition of the sterile liquid carrier
immediately prior o use. The vaccine formulation may also include adjuvant systems far
enhancing the immunogenicity of the farmulation, such as oikin water systems and other
systemns known in the arl. The ¢osage will depend on the spacific aclivity of the vacging and can

be readily datermined by routine expermentation.
Screening Assays
The 1G53 polypeplide af the present invention may be employed in a sereening procass

for compounds which bind the receplor and which activate {aganists) of inhibit activation of

(antagenists) the recepior polypeptide of he present invertion. Thus. peolypsplides of the
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invention may alsa be used 10 assesa the binging of smalt malecue substrates and ligands in,
for example, cells, cel-iree preparations, shemical libraries, and natural product mixtures. Thase
substrales and ligands may be natural substrates and ligands or may be structural or funclional

mimetics.

IGS3 palypeptides are responsible for biological funchons, including pathologies.
accardingly. it is desirable to find compounds and drugs which stmulate 1GS3 or the one hand
and which cam inhibit the Function of K353 an the other hand. In general, agenists are employed
for therapeutic and proghylaclc purposes for such conditions as amang other things the

Diseases as mentioned abave.

Antagerists may be employed for a variety of therapeutic and praphylactic purposes for

such conditians as among other hings tha Diseases as menlioned above.

In general, such screening procedures invoive producing approprigte cefls, which express
the receptor polypeptide of the present invention on the surfase thereof and, if essential co-
expression of RAMP's at lhe surface thersof. Such cells include cells from mammals, yeast,
Drosophila or E. coli. Cells expressing the receptor (or cell membrane containing the expressed
receptor} are Ihen conlacted with @ test cormpound to observe binding, or stimulation or inhikilion

of a functional response

One screening technigue inclydes the use of cells which express the receplor of this
nwention (for example. transfected CHO cells) in a system which measures exiracelluar pH,
intracellular pH. or infracelular calciur changes caused by receplar activation. In this technique,
compounds may be cantacted with cells expressing the receplor pelypeptide of the present
imvention. A second messenger IEsponse, €.4., signal transdustion, pH changes, or changes in
calsium level, i$ Wen measured to defenmine whether the potential compound aclivetes or

inhibits the receptor.

Ancthar method invelvas screening for receptor infiibitors by determining modulation of &
recepior-mediated signal. such as cAMP accumwation and/or sdenylate cyclase activity. Such 2
methed involvas transtecting an eukanyatic cell wilh Ine receptor of this invention 1o express the
receplor on the cell surface. The cell is then exposed to an agonis! to the receplor of this
inventian in the presence of a potential antagonist. If the potential antagonist binds the receplor,

and thus inhibils receptar binding. the agonisi-medratet signal wifl be modulated.
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Another methed for detecting agonisie or anlagonists for the receptor of the present

invertian is 1he yeast-hased technology as described in U.S. Patent 5,482,835,

The assays may simply tesi binding of a candidale compound wherein adherence to ths
cells bearing lhe raceptor is detected by means of a label directly ar indirectly sssocialed with
the candidate campound or in an assay involving competition with a lsbeled compelitor. Further,
these essays may test whether the candidate compound rasults in 2 signal generafed by
activation of tha receptor, using detection systems appropriate to the cells bearing the receptor
aj their surfaces. Inhibitors of activation are generally assayed in the presence of a known
agonist and the sffact on activation by the agonist by the presence of the candidats compound is

ohservad.

Further. the assays may simply comprise the steps of mixing a candidste compound with
5 solulion containing an IGS3 polypeptide to form 2 mixiure, measuring the 1GS3 activity in the

mixture, and cormparing the 1G53 activity of the mixture to a standard

The 1G53 cONA, protein and antibodies lo the protein may alse be used to configure
assays for defecting the effect of added compounds an the production of 1GS3 mRMA and
protein in celis. For example, an ELISA may be constructed for measuring secreted or cell
associated levels of IGS3 protein using monnclonal and polyclonal antibodies by slendard
methads known in the art, and this can be used to discover agents which may inhibit or enhance
1he produciion of 1G53 (also called antagonist or agonist, respectively) from suitably manipulated

«alls or lissues . Standard methads far canducting screening assays are well known in the art.

Examples of potential 1G53 sntagenists includa antibodies or, in some cases,
aligonuclectides or proteins which are closely relaled to the ligand of the IGS2, ¢.9., a fragment
of the ligand, or small meiecules which bind te the receptor but do not &licit 2 response, go that

the activity of the receptor is prevented.

Thus in another aspect, the present invention relates to 2 screening kit for identifying
agonists, antagonists, ligands, receptors, substrales, enzymas, elc. for IGS3 polypeplides; o
compounds which decreese, increase endior ofherwise enhance the production of 1G53
polypeplides, which comprises:

{a) an IGS3 polypeplide, preferably that of SEQ D NO2,;

(b) & recombinant cell exnressing an 1G53 polypeptide, preferably that of SEQ ID NO:2;
{c) a cell membrane expressing an 1G53 polypeptide, preferably that of SEQ 10 NO:2; ar
{8} antibody 1o an IGS3 polypeptide, preferably thal of SEQ 10 NO: 2
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It will be appreciated that in any such kii, {a), (b), (&) er (d} may comprise a substantial

component
Prophylactic and Therapeutic Methods

This invention provides methods of treating abnarmal conditions related to both an excess

of and insufficient amaunts of |3S3 activity.

If the activilty of §G53 is in excess, severs! approaches sre avalable. One appresch
comprises adminiglering to a subject an inhibilor compound {antagonist) as hereinzbove
deseribed along with a pharmaceutically acceplable carmier in an amount effective 1o inhibit
activation by blocking binding of kgands 1o the 1GS3, or by inhibiting interaction with 2 RAMP

polypeptide or @ second signal, and thereby allevigting the abnommal conditian.

In anather approach, solubke forms of IGS3 polypeptides still capahle of binding the ligand
in compefition with endogenous |GS3 may be administered. Typical smbodiments of such

competitors comprise fragments of the 1G53 polypeptide

In still another approach, expression of the gene encoding endogenous K383 can be
inhibited using expression-hlocking techniques. Known such techniguas involve the use of
anfisense sequences, gither internally generated or separately administered. See, for example,
Q'Conpor, S Neurochern (1891} 56:560 in Oligedeaxynuclectides as Antisense inhibitors of
Gene Expression, GRE Fress, Boce Raton, Florida USA (1988). Mternatively, oligonucleatides.,
which fasrn Ifiple helices with the gene, can be supplied. See, for example, Lee ot al, Nucleic
Acids Res (1979} 6:3073; Goaney el al., Science (1988) 241:456, Dervan et al, Science (1891)
251:1380. These oligomers can be adminislered per se or the relevant oligomers can be
exprassed in vivo. Synihelic antisense or tiplex oligonucizatides may comprise modified bases
or modified backbones. Examples of the lalter include methylphosphanate, phosphorothioate or
peptide nucleic acid backbones. Such backbones are incorparated in the antisense or triplex
dligonucleotide in order ta provids protection from dagradation by nucieases and are well known
in the arl. Antisense and triplex molecules synthesized with thase or other modified backbones

also form part of The present invention

In addition, expression of the |G33 polypeplide may be prevenied by using ribozymes
specific to the IGS3 mRNA sequence. Ribozymes are calalylically active RNAs fhat can be
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natural or synthetic (ses for example Usman, M, et al, Gurr. Opin. Struct. Biol (1996) 6{4], 527-
32) Synthetic ribozymes can be designed to specifically cleave 1GS32 mRNAs at selected
positions thereby preventing trenslalion of the 1333 wmRNAs into functional polypeplide.
Ribozymes may be synthesized wilh a nalural ribose phosphate backbone and natural bases, as
nonnally found in RNA mplecules. Alternatively the ribosymes nray be synthesized with nan-
natural hackbenes fo provide protection from ribonuciease degradation, for example, 2-0-

methyl RNA, and may contain modified bases.

Far trealing abnormal condilions refated te an under-expression of [GS3 and its activity,
several appreaches are alse availaple. One appreach comprises adminiskering to @ sublect a
iherapeutically effiective amount of a cormpound which activates 1353, ie., an agonist as
described above, in combinalion with a pharmaceutically sccaptabls carrier, to thereby alleviate
the abnarmal condition. Altematesly, gene therapy may be enployed to effect the endagsnous
proguction of 1353 by the relevani cells in the subject. For example, a polynucieotide of the
invention may be engineersd for expression in @ replication defective retroviral vector. as
discussed above. The retroviral expression consfruct may then be isclated and introguced into a
packaging cell transduced with a retroviral plasmid vecior containing RNA enceding 2
polypeplide of the present invention such that the packaging cell now produces infeclious viral
particies contzining the gens of interest, These praducer cella may be administered o 3 subject
for angineering cells in vivo and expression of the polypeptide in viva, For overview of gene
therapy, see Chapter 20, (3ang Therspy and clher Molecular Genelic-based Therapeutic
Approaches, (and references ciled therein} in Human Molecular Genetigs, Strachan T. and Read
AP, BIOS Scientific Publishers Ltd {1686)

Any of the therapeJtic methods described above may be applied to any subject in neec of
such therapy, including, for example, mammals such as dogs, cats, cows, horses, rabbits,

menkeys, and mosl preferably, humans,
Formulation and Administration

Peptides, such as lhe soluble form of 1GS3 polypeptides, and ageonists and antagonist
peptides or sinall molecules. may be formulated in combination with a suitable pharmaceutical
camier, Such formulations comprise 3 therapeuticatly effective amount of the pokypeplide or
compound. and a pharmaceutically acceptable carrier or excipienl. Formulation should suit the

mode of agministration, and is well within tha skill of the art. The invention further relatas to
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pharmaceutical packs and kits comprising one or mare containers filled with one or more of the

ingredients of the aforementioned compositions of the invention,

Falypeptides and other compounds of the present invention may ba employed slone or in

gonjunction with other compaunds, such as therapsutic compounds.

Preferred forms of systemic administration of the phemacsutical campasitions inciude
injection, lypically by intravenaus injection. Glher njection routes, such as subcutanecus.
intramuscular, or intraperiloneal, can be used. Alternative means for systemic administration
include transmucosal and transdermal adminisiration using penstrants such as bile salls or
fusidic acids or other detergants. I addition, f properly formulated in enteric or encapsulated

formulations, oral administration may also be possible.

The dosage range raquired depends on the choice of peptide or compaund. ihe route of
administration, the nature of the formulalion, the nature of the subject's condition, and the
judgment of the attending practitioner, Suitable dosages are in the range of 0.1-100 pgikg of
subject. Wide variations in the nesded dosage, however, are to be expected in view al the
variaty of carmnpounds available and the differing efficiencies of various routes of administration.
For example, oral administration would be expecled 1o require higher dosages than
administration by intravenous injection. Yariations in these dosage levels can be adjusied using

standard empirical routines for aptimization, as is well understecd in the art.

Polypeptides used in Irealment can also be generated endogenously in ihe subjest, in
treatmant modalities often referred fo as "gene therapy" as described sbove, Thus, for example,
cells fiom & subject may be engineered with a polynuclectide, such as a ONA or RNA, to encode
a polypeptide ex viva, and for example. by the use of a retroviral plasmid vector. The cells are

than introduced info the subjecl.

The follawing examples are only intended to further ilustrate the invenlion in more detail,

and tharafors these sxamiplas are not deemed to restrict the scepe of the invention in any way,
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EXAMPLE 1. THE CLONING OF GENOMIC DNA ENCODING A NOVEL G PROTEIN-
COUPLED RECEPTOR.

Example 1a. Homology PCR cloning of a genomic fragment encoding & novel G-protein

coupied receptor (GPGR).

A PCR hased homology cloning strategy was used 1o isolate parlial genomic DNA&
seruences encoding novel G-pratein soupled receplors (GPCR). The following forward (F20)
and teverse {R42, R43) degenerate PR primers were designed in conserved areas of the
neurotensin receptor gene family (Vita M. ot al [1993] Feps Lett, 317 139-142; Vita N ot al
[1998] Ew. J. Pharmacol. 360: 265-272) at the dboundary of inlracellular loop n®1 {11} with
transmembrane domain 2 (TM2) and at the boundery of iransmembranes domatn 3 with

inlracellukar ivop n°2 (TM3/12) respectively:

F20 {11/Twvz).

5 CTGGACTACCACGTGCTCA or THE or CHAC,C of THE or TIT(A,C,G or T)GG -3
(SEQID NO: 3)

R4Z {TWM3/12)

S BGETEECAGATCOOCAA or GIA or GNC or TIARC.G ar TIGIG or THS or TITC( C ar
Inosine}C,G or T)

(SEQ IDNT: 4)

RA3 (TM3/12):

§-GTGGCAGATGGCCAGGCAGGGA or GITCIAC,G or TI(A ar GIC(A or GICTIAG or T -3
{SEQ 1D NO: 5}

In order to suppress amplification of known members of Ine neurotensin receptor family, the 3
ultimate nucleolide positian of primers R42 and R43 was chosen in such a way (hat il wes either
Rot camplementary to tha corresponding posilion of the human NTR1 cONA (Ra2) or to the
carresponding posilion of both NTR1 and NTR2 ¢DNA (R43).

The primary PCR. reaclion was carried out in 2 60pl volurne and contained 100 ng
human genomic DNA {Clontech), & pl GeneArp™ 10 x PCR buffer 11 (100mM Tris-HTI pH 8.3
500 mi KEIL Perkin Elmer), 3.6 pl 25 mM MgCGl., 6.36p1 dNTPs (23mi of each dNTF), 1.5 units
AmpiTaq Gold '™ polymerase {Perkin Elmer) and 30 pmoles of sach of ihe dageneratad forward
(F20) and reverse primer (R42). Reaction tubes were heated at 357C for 10 min and then
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subjected to 35 cycles of denaturation (85°C, 1 min), snnealing (55°C, 2 min) and extension
{72"C, 3min). Finally reaction tupes were heated for 10 min at 72°C

For the semi-nested PGR reactian 1 44 of a 1/50 dilution of the primary PCR reaction
was used as a lemplate using the degenerate forward and reverse primers F20 and RA3
respectively. The semi-nested PCR reaction was carried out under Ihe same conditions as the
primary PCR reactiar.

Semi-nesled PCR reaction products ware size fraclionated on an agarose gel and
stained with ethidiun bremide. A fragment of + 220 bp was identified, purtfied from gel using the
Qiaex-I™ puritication kit (Qiagen) and ligated into the pGEM-T plasmid sccording (o the
procedure recommended by the supplier (DGEM-T ki, Promega). The recombinant plasmids
thus produced were used to transtorm competent E. coli BURE™ 2 bacteria (Stratagene).
Transformed cells were plated on LB agar plates containing ampiciiin (100 pg/m). Plasmid PNA
was purified from mini-cultures of individual coloniss vsing a Giagen-tip 20 miniprep kit {Qiagen)
DNA sequencing reactions were carried out on the purified plasmid DNA with the AB! Prigm™
BigDye™ Terminator Cycle Senuencing Ready Reaction kit {PE-AB!). using insert-flanking
Sequencing reaction products were purified via EIOHMNaOAc precipitation and analysed on an
ABI 377 altomated sequencer.

A compuler-assisted homalogy search of the insert ssquance of clone HNT1370 against
public domain sequence datzbanks (Blastn; Altschul S.F. et al [1987), Nucleic Acids Res.
25:3389-3402) revealed strong indicatians ihat it encaded (part of) a novel member of the 5PCR
family. Although HNT1370 had been dlonad from a = 220 bp fragment the inger size was onfy +
130 bp 2¢ 8 result of a cloning artefacl. We refer io this novel GFCR sequence as [GS3

Table 3. Overview of oligo primers used.

| SEQIDND: 3 F20: 5-CIGCACTACCACGTGCTC(A ar THG or CHACG or THC Ol‘l

TIT(A.C.G o THBC -3

SEQIDNO: 4 RAZ. B-GOGTGGLAGATGECCAA or GHA or G)C or TIAARC.G o TICIG
ar THC or TITGK C ar Inesine){C.G or T}

| SEQIDNG: 5 R43: 5-GTOGCAGATGGCCAGGCAGCG{A or GITCIAC.G or THA or GIG(A

or GICT(AG or T) &'

SEQIDNO: & [ I1P11989 5'GEGGCLGACTTCCTCTTCCTCTGUT TGRS

SEQID NG 7 IP12008: 5-GCAAGGTAGGCACAGGTCATCACAGTEG-3'
SEQIDNO: 8 IP12038: 5-ATAAGCTTCTCCCTGGCCCTTAATAAATGAC-3

SEQIDNO:§ 1P12837: 5-AGGAATTCAGAGAGACAGGGGCAALAGTTG-3'
H
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Exampie 1hb. Cloning of genomic DMA fragments containing the complete 1G33 coding

saquence.

The camplete cading sequence of {333 was ohtained via hybridization screening of a
human genomic library. A human genamic DNA library (Clontech #HL1087)). censiructed in the
lambda EMBL2 SP&/T7 phage vector was screened by hybridization uysing an IGS3 specific
probe. This probe was derived from & 130 bp PCR fragment amplified from the HNT13565
plasmid (which cantained an identical insert as HNT1370) using IGS3 specific primers 1P11968
(SEQ ID NO: B) and IP12008 {SEQ ID MO: 7} (Fig 1), The 130 bp fragment was purified from gel
using the Qiaex-1™ purification kil {Qiagen) and radiolabelied via randem primed incorporation
of [ ®P|UCTP to a spacific activity of > 10° cpmipg using the Prime-it Il kit™ (Slratagene)
according to the instructions provided by the supplier. Aproximately 550.000 plagues were
screenad with the 130 bp prabe according to the Lambda Library User Manual of Clontech
(PT1010-1). Three positive clones (A-1G83.1, »1GS3.3 and A-1GS2 5) were plague-purified and
recombinant phage DNA was prepared from smalk-scale liquid cultures as described by Maniatis
=1 al. {(Sambrook. J. et al. Wolecylar Cloning: A Laboratory Manual Second Editian [1989). CSH
Laboratery Press).

Sequence analysis of the recombinant phage DNA using 1GS3 specific primers showed
that the inserts of all 3 lambda clones contained a long open reading frame encoding a novel
pulslive {intron-less) GPCR of 530 amino acids {the postulated slart of franslation was prececed
by an in-frame stop codon). The IGS3 cading seguence was subcloned into a plasmid vector
after PCR amplification. FCR reactions were carriad out on the isolated A-1G885.1. »1G53.3 and
LAGS3 5 phage DNA (500 ng) with the 1PT2236 (SEQ ID NO: 8) and IP12837 (SEQ ID NO: 9)
oligonugleotide primers using the Expand™ High Fidelily PCR system (Boehringer). PCR
reaction ubes were healed at 95°C for 2 min and then subjected to 35 cycles of denaturation
(95°C, 30 sec), annealing (58°C, 30 sec) and extension {72°C, 1 min). There was a final
elongation step &t 72°C (10 min), A * 1,200 bp PCR product was purified from gel and ligated
inte the pBEM-T vector. The recombinant DNA was then used Lo Iransform E celi bacterial strain
DH5aF". This yickded baclerial clones HB4871. HB4S72 (both subclonad from x-1GS3.1)
HB4973 and HBAS74 [both subcloned from »-1G33.3} and HB4975 and HB4S7G (both
subcloned from A-1G53.5), The inserts of all plasmid clones were completely sequenced. A meld
of all sequence data vielded a consensus sequence, which confirmed the existence of a long
open reading frame of 330 amine acids thal encoded a pulative navel GPCR receptor (1353)
{Fig.1}. The consensus cOMA and protein sequence of GS3 are presented bere as [GSIDNA

(SEQ ID NO: 1) and IGS3PROT (SEQ ID NO: 2) respectively. Homology ssarches of DNA
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galabanks with the IGS3DNA sequence showed one EST seqguence {(accession n® AFD03323)
which partially cverlapped wilh IGSZDNA at the 3 end (Fig.1}.

The bacterial strain harboring plasmid HNT4971 (containing the IGS30NA sequence)
was rectoned afler replaling on LB agar plates containing 100 g ampiciliniml and depasited
toth in the Innogerstics NV, strain list {ICCG431%) and at the “Centraalbursau  vaor
Schimmelcuturen (CBSY in Baarn, The Netherlands {accession n® 102196). Plasmid DNA was
prapared from the reclgned isolate and the insert was resequenced and found 1o be identical o

the IGS30NA sequence.
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1380 DA WEESP idestified az the boktom of thiz page
The Netherlands

nams and address of depositor

I. IDENTIFICATION OF 'THE HICROORGAHISM

. JEPOSITOR:

Accession number given by the
INTERMATIONAL DEPGSITARY AUTHORITY:

CBS 102136

Tdentification refszence given by the

E. coll DH5 alpha F' pGEM-TRIGS3 ICCG 4318

IT. SCIENTIFIC DESCEIPTION AND/OR PROPOSED TAXONGHIC DESICHRTION

The microorganism identified under [ abeve was accompanied hy:

& scientific descriptien

D a proposed taxonomic dezigaation

tmark with a cross where applicablel

IIT. BECEIPT AND ACCEFTANCE

This International DepositATy accepts the microorganism identified under I above, which

received by it o {50009 idake du-mm-yy of the original deposit) 1

IV. RECEIPT OF REQUEST FOR CONVERSIOH

The microorganism identified undez I above wad received by this International Depositary
Autherity on not applicable (date dd-mm-yy of the original depesit) and a
request to conwert khe original deposit To a dopoesit under the Budapest Treaty was received

by it on not applicable fdate dd-mm-yy of receipt of reguest for convarsion)
V.  INTEEMATIONAL DEPOSITARY AUTHORITY
Kame Centraalbureau voor Schimmeatcuttures: Signature {2} of person(a) having the powsr

to represent the Internatianal Depositury

Author-ity UE_,_E_E_ authorized official{a}:
Address: Qostersiraat 1 :@
P.O. Box 273 = = :

3740 AG BAARN
The Netherlands

Mrs F.B. Snippe-Claus Dr J.A Staipen
pate (dg-nm-yy): 17-08-99 P-u“lﬁ .

1 Where Bule G.4(d) applies, sach date is the date on which the status of internatienal

depositary awtherity was acquired.

rorm BE/4  (sole page)

CESFE107
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WO 01/19983 16 PCT/EPOUAORIIG
BUDRPEST TREATY OH THEE IWTERNATIOHAL
RECOCRITIZH 2F THE DEPOSIT OF MITROORGANLSMS
FoR THE PUAPOSES TF FATENT 2ROCEIURE

INTERKATICHAEL  FORM

Duphar Intematianal Research 8.V, ‘

VIRBE Y STATEMENT
Pastbus B0 | i1zsued purzuant to Rule 10.Z By the
i INTERNATICNAL OEPOSYTRRY ROTHAORITY
) 'i'?\ioN[‘;tAhev:aiEdip ! identified on the following page

name and address of the party to whow the |
1 viability statement is Issued i
i

. DEPGSITOR II. IDERTIFICAYTION OF THE MICROORGARLISM

! Hame: Duphar international Research B.V. Accession puber given by the
INTERNATIONAL DEPOSITARY MUTECRITY:

CBS 102198
Rddress: Pgstbus 900
1380 DA WEESP Date (dd-mm-yy! of the deposic or of the
The Netherfands transfer: 1 15-00-99

1
|
|

IIX. VIABILITY STATEMENT

The wiability of the microorganism identified under [T above way tested
on 17-08-99 2. oOn that date {dd-mm-yy}, the said microorganism was

X
viahle

3
| mo longer viable
| —

1:ndtcace the date of che original deposit or, where a new deposit or a transfec has been
made, the most recent relevaat date (date of the new deposit or date of the transfer].

2 In the cases referred to in Rule 10.2[a) (ii) ane (iii), zefer to the most Tecert

wiability test.

3
Mark with a cross the applicable box.

Foxm BP9 {fizst page)
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WO 91719953 37 PCT/EP0OAIREIS

! I'V. CONDITIONS UNDER WHICH THE VIABILITY HAS BEEN PRRFORMED . i

V. INTERMATIOMNAL DEPOSITARY AUTHORITY

Hame Centraalbureau veor Schimmelcultures Signaturels) of person{s) having the cowsr
to répresent the International Depositary

Authur’];tiu_g_f authorized official {s):
1 -
addzess: Qosterstraat 1 m 5y

P.O. Box 273

. 3740 AG BAARN Mrs F.B. Snippe-Claus Drj.A- =g

i The Netheriands Date (dd-mm-yy): 17-09-93 o B Alemanan,
4F3ll in if the information has been requested and if the results of the test were
negative.

Fosm BF/9  (second and last pagel}
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WO 01119983 38 PCT/EPQ0/G9116

Claims

An isolated polynuclectide comprising a nucleotide sequence selected fram the group

consistng of:

a) a nucleatide sequence encoding the 1GS3 polypeptide accarding to SEQ 1D NG:
20

[&}] a nudlestide sequence encoding the polypeplide encoded by the DNA insert
contained i the deposit no. CBS 102196 @t the Centraalbureau voor
Schimmelcultures at Baarn (The Netherlands), in paricular a nucleotide
sequence correspanding to the SEQ 1D NO: 1,

c} & nucleotide sequence having at least 80 % (preferahly at least 90%) sequence
sdenlity over its entire length lo the nuzlectide sequence of (&} or (hY;

dj a nucleclide sequence which is complimentary to the nucleotide sequencs of (a]

or {b) o (¢).

The polynucleotide of claim 1 wharein said polynucleotide comprises the nucleclide
sequence contained in SEQ 1D NO-1 encoding the 1553 polypeplide of SEQ ID NO:2.

The polynucleatide of claim  wherein said polynudestide comprises a nuclectide
senuencs that is ot least 8% identical to 1hat of SEQ 1D NO:1 over its entire: length

The poiynuclectide of claim 3 which i5 the polyrucleotide of SEQ 1D NC:1
The polynuclectide of claim 1-4 which is DNA or RNA.

A hybridization prabe comprising the polynucleatide of claim 1 or a fragment thereof of

at least 5 nucleolides and preferably bet 30 and 50 nucleotid

A DNA or RNA malecule comprising an expressicn systern, wiherein said expression
system is capable of producing an 1GS3 polypeplide comprising an amine acid
sequence, which has at leasl 80% identity with the polypeptide of SEQ ID NO:2 when

said expression system is present in a compatible host cell,

A hast cell comprising 1he expression system of claim 7,

A host cell according to claim B which is a yeast cell

JP 2004-500039 A 2004.1.8
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Ahost cell according to claim 8 which is 2n animal cell
1353 recepior membrane preparation derived from a cell according ta claim 8-10

A process for producing an IGS3 palypeplide comprising culturing @ host of claim &
under conditions sufficient for the procuction of said polypeptide and recovering the

nolypeptide from the culture.

A pracess for producing a cell which produces an [GE3 polypeplide thereof comprising
jransferming or iransfecling a cell with the expression system af claim 7 such that the

cell, under appropriate culture conditions, is ¢apable of praducing an 1G53 polypeptide.

AN 1GS3 palypeptide comprising an aming &cid sequence which is at leasi 80% identical
ta the amine acid sequance of SEQ 1D NO:2 aver its entire length.

The polypeplide of cieim 14 which comgrises the amine 2cid sequence of SEQ 1D NC:2
An antibody imrunaspecific for the 1G53 polypeplide of claim 14.

A methad for tha freatment of @ subject in need of enhanced activity or expression of

1G53 palvpeptide receptor of claim 14 comprising:

(a) administering to the subject a therapeutically effsctive amount of an agonist 1o
said receptar, andfor

b} providing 1o the subject an solated patynucleotide comprising a nuciectide
sequence that has al least 80% identity 1o a nudleotide sequence ancading the
1653 polypeptidgs of SEQ ID NO:2 over its entira length; or = nucieotide
saquence complementary to said nucleotide sequence in a form 62 as to effect

production of said receptor activity in vivo.

& methad for the lreatment of a subject having need ta inhibit activity or expression of

1G53 palypeplide receptor of ¢laim 14 comprising:

{a) administering to tne subjeci a therapeutically effeclive amount of an anlaganist
to said Teceptor. andfor

5] administering o the subject & polynucieolite that inhihits the expression of the

nucleciide sequence encoding said receptor; andior

JP 2004-500039 A 2004.1.8
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21

22

23,

24,

{c) administering 1o the subject a therapeutically effeclive amouni of a poiypeptide

that compeles with said receptor tor its ligand.

A process for diagnosing @ gisease ar a susceplibility 1o a disesse in a subject relaled to

expression or sclivity of the 1G53 polypaptide of claim 14 in a subject comprising:

(a} determining the prasance or absence of @ mutation in the rucleotide sequence
encoding said [GS3 polypeplide in the genoms of said subject, andfor

) analyzing for the presence or amount o the IGS3 polypeptide expression in a

sample derived from said subject.

A methad for identifving agonists 1o the IGS3 polypeptide of claim 14 comprising:
(a) contacting & cell which produces a IGS3 polypeptite with a test compound: and
(b} datermining whether the test compaund effecis a signal generated by activation

af the 1G33 polypeniioe:
An agorist identified by the method of claim 20.

A method for idenlifying antageonists 10 the IGS3 palypeptide of claim 14 comprising:
{2} sontacling a cell which produces a IGS3 polypeptide with an agonist; and
[t)] determining whether the signal generated by said agonist is diminished in the

presence of a candidate compound,
An amagonist identified by the method of claim 22,

A recambinant host cell praduced by & methad of elaim 13 or & membrane thereof

expressing an 1G53 polypeptide

& mathod of creating a genetically modified non-numan aimal camprising the steps of

e} ligating the cading partion af a polynuclectide consisting essentially of a nucleic
acid sequence encoding a protein having the amino acid sequence SEQ 1D NG
2 ar a bigogizally active fragment thereof to & regulgiory sequence which is
capable of driving high Ievel gene expression or expression in 3 cell type in
which the gene is nol noimally expressed in said animal; ar

b} anglneering the coding portion of & poiynucledtide consisting eseentially of 3
Aucleic acid sequence encading a protein having the amino acid sequence SEQ
ID ND: 2 or a bwlegically active fragment thereof and reinfroducing said

sequence in the gename of said animal in such & way that the endogenous

JP 2004-500039 A 2004.1.8
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gene alieles oncading a protsin having the aming acid sequence SEQ 1D NO: 2

or a biclogically active fragment are fully or partially inactivated.
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SRQUENCE LTISTING

<1105 SOLVAY PHARMACEDTTCALS B.Y.
120> Movel Human G-Pretein vonpled Receptor
<120 S5PW ¥3.07
149
<141
<1605 9
«170. Patentln Ver. 2.1
<319» 1
<211~ 11786
«213x DNA
«21%~ Homo saplens

e}

480, i113e)
2400 L
tLaarotoit ©sagoceoty atttoctote ctgtaasaca ggegoggtaa
acaggotoyt cetgaasatc agibyaacatyg Cagoeogtge Lroasgtoltg
caggggoace agrggaggtt Ltobgege avg gat ©ca acc ace org

Wet Asp Pro Thr Thr Pro
1 3

gga mca gad agt aca aca gtg xab oga aat gac cas gee ot
Gy rhy Glu Ser Thr Thr Val Asn Oly Asn Asp Glo Ala aeu

10 13 2%
oLt tgt gy aad gag acs Ctg atc ooy gto cio oty ate otb
Leu Cvs Gly Lys Glu Thr Leu Ile Pro ¥al Phe Leu Ile Leu

25 30 a5
Qo ooy 9Lc 999 otg gla GFa aEc ggg bttt gty ot tgy cteo
Bla Leu Val Gly “eu val aly Aen Gly Fhe Yal Leu Trp Leu
a5 B
ttc cqc atg opc agg AAc goc Lo bBob ghe bae gne one age
Pire Arg Met 2og Arg Ask Ala Phie Ser Yal LoLeu Zer
6a [3:3 70
Igg Gme gac noo aat TgD
Tly Ala Rop Dhe ASL UvE
ta 2z

(75)

FCT/EPOO/DLH6
rraccacara €0
tethtgtite 120
gce tgg 172
Ala Trp

ctt clg 250

Leu je=n

tke a 263

Phe Ils

£zg9 ga< 1l

Lew Gly

55

ctg goo 154
c Lea Rla

oty grg 41z

Lau val
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W0 01/)9943 576 PCT/EF00/3116
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Intemations Appscasor Mo, PCTEP 0D 09116

FURTHER INFORMATION CONTINUED FROM  PCTASA! 21

Centinuation of Box L.}

Although ¢laim 17 5 directed to a method of treatment of the
human/animal body, the search has been carried out and based on the
atleged effects of the compound/composition, as far as it refers to a
palynucleotide comprising a nucleotide sequence that has at least 80%
tdentity to SEC.ID.T.

Continuation of Box 1.2

Claims Nas.: 17 (partialiy); 18.21.23 (completely)

CTaims 18, 21 and 23 and, partially, claim 17, as far as it refers to an
agonist or a complementary nucleotide seguence in a form so as to effect
production of IGS3 receptor activity, relate to agonists or antagonists
of 1633 receptor activity without giving a true teshntcal
characterization of the claimed matter. Conseguently, the scope of said
claims is ambiguous and vague, and their subject matter is net
sufficiently disclosed and supported {Art. 5 and 6 PCT).

Mo search ¢an be carried out for such purely speculative claims whose
wordging is, im fact, a mere recitation of the resulis to be achfeved.

Furthermore, clalm 17 dsfines a polynucleotide as comprising a nucleotide
sequence that has at Teast 80% identity to a nucleotide sequence encoding
the 1653 polypeptide of 3£0.ID.2 over its entire length.
Back-translation of the polypeptide into DNA generates a very grest
number of nucleic acid sequences. It is not passible to search an entire
database with this enarmgus set of sequences. The search thus has been
limited t¢ polynuciectide sequences having at least 80% identity with
SEQ.ID.1.

The applicant’s attention is drawn to the fact that claims, or parts of
cTgims, relating to inventions in respect of which na international
search report nas been established need not be the subject of an
internattonal preliminary examination (Rule 66.1(e] PCT}. The applicant
is advised that the EPO policy when acting as an International
Freliminary Examining Authority is normally not ta carry out a
preliminary examination on matter which has not been searched. This 1¢
the case irrespective of whether ar not the claims are amended following
receipt of the search report or during any Chapter 1[I procedure.

JP 2004-500039 A 2004.1.8
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Iner  ny Application Na

PCT/EP 00/09116
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(AT 1N SEATEN FEpDIL H sate | memben s ! date
WO 3410323 A 11-05-1594 EP 1038967 A 27-09-2000
EF 0672158 A 20-09-1945
GB 2286533 A,B 23-08-19%95
JP 8506239 T 09-07-19%6
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