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Abstract

Novel Polypeptide

Polynucleotide and polypeptide sequences are described. The polypeptide sequences
comprise one or more of (a) a polypeptide having a deduced amino acid sequence
translated from the polynucleotide sequence of SEQ ID NO: 1, or a variant, fragment,
homologue, analogue or derivative thereof; (b) a polypeptide of SEQ ID NO: 2, or a

variant, fragment, homologue, analogue or derivative thereof.
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NOVEL POLYPEPTIDE

Technical field

The present invention relates to a novel polynucleotide sequence which encodes a novel
polypeptide belonging to the class of proteins known as G-protein coupled receptors
(GPCRs). The present invention also relates, inter aha, to processes for producing the

polypeptide and 1ts uses.

Background of the invention

Cells and tissues respond to a wide variety of extracellular signalling molecules through
the interaction of these molecules with specific cell-surface receptors. One such class of
receptors are .known as G-protein coupled receptors (GPCRs) and these are characterised
by containing a series of 7 hydrophobic transmembrane segments. Upon binding of an
extracellular ligand to its receptor, intracellular signals are initiated via interactions with
heterotrimeric G proteins which in turn can lead to a number of different intracellular
events depending upon which receptor has been activated. For example some GPCRs

influence adenyl cyclase activity whereas others act via phospholipase C.

Members of the GPCR superfamily respond to a wide variety of ligands including small
molecule amines (such as serotonin, dopamine, acetylcholine), lhpid-derived mediators
(such as LpA), amino acid denivatives (such as glutamate) and neurotransmitter peptides
and hormones (such as neurokinin, galanin, glucagon, gastrin). Although GPCRs are
activated by a broad range of ligands, it should be noted that individual GPCRs have a
small and very specific repertoire of ligands. Based upon an analysis of the primary

structure of a novel GPCR, it is now possible to classify them into specific sub-families,

thereby narrowing the range of potential ligands.

In many cases, the endogenous ligands of GPCRs are relatively small, enabling them to

be mimicked or blocked by synthetic analogues. For example drugs such as prazosin,
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doxazosin, cimetidine, ranitidine are all effective antagonists of their respective target
GPCRs.

Thus, as the activation or inhibition of GPCRs can have therapeutic consequences, there

is a continued need to provide new GPCRs and their associated agonists and antagonists.

Summary of the invention

According to one aspect of the present invention, there is provided an 1isolated

polynucleotide comprising:

(a) apolynucleotide encoding the polypeptide as set forth in SEQ ID NO: 2;
(b) apolynucleotide comprising the nucleotide sequence of SEQ ID NO: 1;

(c) a polynucleotide comprising a nucleotide sequence that has at least 70%
identity, preferably at least 70-75% identity; to the polynucleotide of (a) or (b);
(d) a polynucleotide comprising a nucleotide sequence which is capable of
hybridising to a polynucleotide according to any one of (a) to (c); or

(e) apolynucleotide fragment of a polynucleotide according to any one of (a)
to (d).

According to other aspects of the present invention, there 1s provided an 1solated
polynucleotide essentially consisting of, or an isolated polynucleotide consisting of, a

polynucleotide according to any one of (a) to (€) above.

Preferably, the polynucleotide comprises a nucleotide sequence that has at least 75%
identity, preferably at least 75-80% identity to a polynucleotide according to (a) or (b)
above. More preferably, the polynucleotide comprises a nucleotide sequence that has at
least 80% identity, preferably at least 80-85% identity to a polynucleotide according to
(a) or (b) above. Even more preferably, the polynucleotide comprises a nucleotide
sequence that has at least 85% identity, preferably at least 85-90% identity to a
polynucleotide according to (a) or (b) above. More preferably, the polynucleotide
comprises a nucleotide sequence that has at least 90% identity, preferably at least 90-95%

identity to a polynucleotide according to (a) or (b) above. Yet more preferably, the
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polynucleotide comprises a nucleotide sequence that has greater than 95% identity to a

polynucleotide according to (a) or (b) above. Preferably, the polynucleotide comprises a

nucleotide sequence that has at least 98% identity to a polynucleotide according to (a) or
(b) above.

According to another aspect of the present invention, there is provided a polypeptide

comprising:

(a) apolypeptide having the deduced amino acid sequence translated from the
polynucleotide sequence in SEQ ID NO: 1, and variants, fragments, homologues,

analogues and denvatives thereof; or

(b) a polypeptide of SEQ ID NO: 2, and variants, fragments, homologues,

analogues and derivatives thereof.
In a preferred embodiment, the polypeptide consists of SEQ ID NO: 2.

In another preferred embodiment, the polypeptide consists of a variant, fragment,

homologue, analogue or derivative of SEQ ID NO: 2.

In a preferred embodiment, a polynucleotide according to the invention encodes a G-

protein coupled receptor (GPCR).

The present invention also provides a polynucleotide probe or primer comprising at least

15 contiguous nucleotides of a polynucleotide according to the invention.

The present invention also provides a recombinant DNA comprising a polynucleotide

sequence according to the invention.

The present invention yet further provides a vector comprising a polynucleotide according

to the 1nvention.

According to a further aspect of the present invention, there is provided a host cell

comprising a vector according to the invention, preferably a host cell transformed or
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transfected with a vector according to the invention. Preferably, the host cell is a

mammalian, insect, bacterial, fungal or yeast cell.

According to yet a further aspect of the present invention, there is provided a process for
producing a polypeptide according to the invention, or fragment thereof comprising
culturing said host cell comprising the vector under conditions sufficient for the
expression of said polypeptide or fragment. Preferably, said polypeptide or fragment is
expressed at the surface of said cell. The process preferably further includes recovering
the polypeptide or fragment from the culture. There is also provided a membrane

preparation of said cells.

The present invention provides a process for producing cells capable of expressing a

polypeptide or fragment thereof comprising transforming or transfecting cells with a

vector according to the invention.

According to a further embodiment of the present invention, there are provided cells
produced by the process of transformation or transfection with a vector according to the

invention. There is also provided a membrane preparation of said cells.

There 1s also provided by the present invention an antibody against a polypeptide

according to the invention.

The present invention yet further provides a compound which activates a polypeptide
according to the invention (an agonist), or a compound which inhibits activation of a

polypeptide according to the invention (an antagonist).

According to another aspect of the present invention, there is provided a method for
1dentifying an agonist compound which can bind to and activate a polypeptide according

to the invention comprising:

(a) contacting the compound to be tested with cells expressing on the surface
thereotf a polypeptide according to the invention or a membrane preparation of
said cells, said polypeptide being associated with a second component capable of

providing a detectable signal in response to the binding of an agonist compound
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to said polypeptide; said contacting being under conditions sufficient to permit

binding of agonist compounds to the polypeptide; and

(b) 1identifying an agonist compound capable of polypeptide binding and

activation by detecting the signal produced by said second component.

According to another aspect of the present invention, there is provided a method for
identifying an antagonist compound which can bind to and inhibit activation of a

polypeptide according to the invention comprising:

(a) contacting (i) a detectable first component known to bind to and activate a
polypeptide according to the invention and (i1) the compound to be tested with
cells expressing on the surface thereof polypeptide according to the invention or a
membrane preparation of said cells, said polypeptide being associated with a
second component capable of providing a detectable signal in response to the
binding of the detectable first component to said polypeptide; said contacting
being under conditions sufficient to permit binding of the detectable first

component or agonist compounds to the polypeptide; and

(b) determining the extent to which the binding of the first component to the
polypeptide 1s affected by the test compound, by detecting the absence or
otherwise of a signal generated from the interaction of the first component with

the polypeptide.

As GPCRs are involved in signal transduction, agonists or antagonists of the polypeptide
of the present invention can find use in interfering in, that is modulating the signal
transduction process. Consequently, the present invention provides an agonist compound
which can activate a GPCR polypeptide according to the invention, or an antagonist
compound which can inhibit activation of a GPCR polypeptide according to the invention
for use as a pharmaceutical. Agonists or antagonists of the GPCR polypeptide, can find
use in therapeutic areas in which conditions and diseases are affected by signal
transduction. For example, agonists or antagonists of the polypeptide, can find use in
therapeutic areas such as: inflammation, allergy and respiratory, neurology,

psychotherapy, urogenital disease, reproductive and sexual dysfunction/disorders, cancer,
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tissue repair, dermatology, skin pigmentation disorders, photoageing, frailty,
osteoporosis, metabolic disease, cardiovascular disease, gastrointestinal disease, anti-

infection, sensory organ disorders, sleep disorders and hairloss.

Accordingly, there is also provided the use of an agonist of a GPCR polypeptide
according to the invention in the manufacture of a medicament for the treatment of a

patient having a condition or disease which can be ameliorated by activation of the GPCR

polypeptide.

There 1s also provided the use of an antagonist of a GPCR polypeptide according to the
invention, in the manufacture of a medicament for the treatment of a patient having a

disease or condition which can be ameliorated by inhibition of the GPCR polypeptide.

According to yet a further aspect of the invention, there is provided a method for the
treatment of a patient having a disease or condition which can be ameliorated by
activation of a GPCR polypeptide according to the invention, comprising administering to
the patient a therapeutically effective amount of an agonist compound according to the
invention. Preferably, said agonist compound 1s a polypeptide and a therapeutically
effective amount of said polypeptide is provided by administering to the patient DNA

encoding said polypeptide and expressing said polypeptide in vivo.

According to yet a further aspect of the invention, there 1s also provided a method for the
treatment of a patient having a disease or condition that can be ameliorated by inhibition
of a GPCR polypeptide according to the invention, comprising administering to the
patient a therapeutically effective amount of an antagonist compound according to the
invention. Preferably, said antagonist compound 1s a polypeptide and a therapeutically
effective amount of said polypeptide 1s provided by administering to the patient DNA
encoding said polypeptide and expressing said polypeptide in vivo.

There is also provided by the present invention a method for the treatment of a patient
having need, depending on the condition or disease to be treated, either to activate or to
inhibit a GPCR polypeptide according to the invention, comprising administering to the

patient a therapeutically effective amount of an antibody according to the invention.
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Yet further provided by the present invention is use of an antibody according to the
invention in the manufacture of a medicament for the treatment of a patient having need,
depending on the condition or disease to be treated, either to activate or to inhibit a GPCR
polypeptide according to the invention.

According to a further aspect of the present invention, there is provided a method of
treatment of a patient having need to upregulate a GPCR polypeptide according to the
invention, comprising administering to the patient a therapeutically effective amount of a
polypeptide according to the present invention. Preferably, said therapeutically effective
amount of the polypeptide is provided by administering to the patient DNA encoding said
polypeptide and expressing said polypeptide in vivo.

There is also provided by the present invention, use of a polypeptide according to the
invention in the manufacture of a medicament for the treatment of a patient having need

to upregulate a GPCR polypeptide according to the invention.

According to yet a further aspect of the present invention, there are provided cells or an
animal genetically engineered to overexpress, underexpress or to exhibit targeted deletion

of a GPCR polypeptide of the present invention.

Detailed description of the invention

The present invention will now be described, by way of example only, with reference to

the accompanying figures and sequence listing, wherein:

Figure 1 shows the nucleotide sequence coding for PFI-021. The ATG translation
initiation codon is indicated by the first three letters. The stop codon is indicated by the
last three letters.

Figure 2 shows the corresponding amino acid sequence coding for PFI-021.

Figure 3 shows a ClustalW Alignment of PFI-021 with Cysteinyl leukotriene receptor
(CYSLT1).
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SEQ ID NO: 1 1s the nucleotide sequence coding for PFI-021. The ATG translation

initiation codon is indicated by the first three letters. The stop codon 1s indicated by the

last three letters.

SEQ ID NO: 2 is the amino acid sequence for PFI-021.

SEQ ID NO: 3 i1s a ClustalW Alignment of PFI-021 with cysteinyl leukotriene receptor
(CYSLT1).

The polynucleotide which encodes the GPCR of the present invention was identified
electronically and analysed using various bioinformatic tools. The GPCR encoded by the

sequences described herein has been termed PFI-021.

The term "nucleotide sequence" as used herein refers to an oligonucleotide sequence or
polynucleotide sequence, and variants, homologues, fragments and derivatives thereof
(such as portions thereof). The nucleotide sequence may be DNA or RNA of genomic or
synthetic or recombinant origin which may be double-stranded or single-stranded whether
representing the sense or antisense strand. Preferably, the term "nucleotide sequence”
means DNA. More preferably, the term "nucleotide sequence” means DNA prepared by

use of recombinant DNA techniques (i.e. recombinant DNA).

In a preferred embodiment, the present invention does not cover the native nucleotide
coding sequence according to the present invention in its natural environment when it 1s
under the control of its native promoter which is also in 1ts natural environment. For ease
of reference, we shall call this preferred embodiment the "non-native nucleotide

sequence”.

As used herein "amino acid sequence" refers to peptide or protein sequences or portions
thereof. The term "polypeptide", which is interchangeable with the term protein, refers to
amino acid sequences, which are at least 5 amino acids in length, preferably at least 10
amino acids in length, more preferably at least 15 amino acids in length, yet more

preferably at least 20 amino acids in length, preferably at least 50 amino acids in length.
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In a preferred embodiment, the present invention does not cover the native PFI-021
polypeptide according to the present invention when it is in its natural environment and
when 1t has been expressed by its native nucleotide coding sequence which 1s also 1n its
natural environment and when that nucleotide sequence is under the control of its native
promoter which 1s also in its natural environment. For ease of reference, we shall call this

preferred embodiment the "non-native amino acid sequence".

As used herein "biologically active" refers to a PFI-021 polypeptide having structural,
regulatory or biochemical functions of the naturally occurring PFI-021. A polypeptide
according to the invention having "PFI-021 activity" has at least one of the structural,
regulatory or biochemical functions of the native PFI-021 polypeptide. As used herein,
"immunological activity" is defined as the capability of the natural, recombinant or
synthetic PFI-021 peptide or any oligopeptide thereof, to induce a specific immune

response in appropriate animals or cells and to bind with specific antibodies.

The term "derivative" as used herein includes chemical modification of a PFI-021

polypeptide .

As used herein, the terms "isolated" and "purified" refer to molecules, either nucleic or
amino acid sequences, that are removed from their natural environment and isolated or

separated from at least one other component with which they are naturally associated.

The terms "variant”, "homologue" or "fragment" in relation to the amino acid sequence
for the preferred polypeptide of the present invention include any substitution of,
variation of, modification of, replacement of, deletion of or addition of one (or more)
amino acid from or to the sequence providing the resultant polypeptide has PFI-021
activity. In particular, the term "homologue" covers homology with respect to structure

and/or function.

The terms "vanant", "homologue" or "fragment" in relation to the nucleotide sequence
coding for the preferred polypeptide of the present invention include any substitution of,
variation of, modification of, replacement of, deletion of or addition of one (or more)
nucleic acid from or to the sequence providing the resultant nucleotide sequence codes for

or is capable of coding for a polypeptide having PFI-021 activity. In particular, the term
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"homologue” covers homology with respect to structure and/or function providing the
resultant nucleotide sequence codes for or is capable of coding for an enzyme having PFI-
021 activity. With respect to sequence homology (i.e. identity), preferably there 1s at least
70%, preferably at least 70-75%, more preferably at least 75%, preferably at least 75-
80%, more preferably at least 80%, preferably at least 80-85%, more preferably at least
85%, preferably at least 85-90%, more preferably at least 90%, preferably at least 90-
95%, yet more preferably greater than 95% identity, preferably at least 98% identity to
the polynucleotide sequence shown in Figure 1 and SEQ ID NO: 1.

In particular, the term "homology" as used herein may be equated with the term
"identity". Relative sequence homology (i.e. sequence identity) can be determined by
commercially available computer programs that can calculate percentage (%) homology

between two or more sequences. A typical example of such a computer program 1s
CLUSTAL.

As used herein, the terms "variant", "homologue", "fragment" and "derivative" include

allelic vanations of the sequences.

In relation to nucleic acids, the term "variant" also encompasses sequences that are
complementary to sequences that are capable of hybridising to the nucleotide sequences
presented herein. Preferably, the term "vanant" encompasses sequences that are
complementary to sequences that are capable of hybridising, when tested under stringent

conditions (e.g. 65°C and 0.1xSSC {1xSSC =0.15 M NaCl, 0.015 Na;j citrate pH 7.0} ), to

the nucleotide sequences presented herein.

The present invention also covers nucleotide sequences that can hybridise to the
nucleotide sequences of the present invention (including complementary sequences of
those presented herein). In a preferred aspect, the present invention covers nucleotide
sequences that can hybridise to the nucleotide sequence of the present invention under

stringent conditions when tested using standard laboratory techniques well known in the
art (e.g. 65°C and 0.1xSSC).

The term "vector" includes expression vectors and transformation vectors.
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The term "expression vector" means a construct capable of in vivo or in vitro expression.

The term "transformation vector" means a construct capable of being transferred from one

species to another.

The identification of PFI1-021

PFI-021 was 1dentified in unfinished genomic sequence information (GenBank contig
accession AC083865) which is being released by the Genome Sequencing Centers by
searching the sequences with known members of the G-protein coupled receptor (GPCR)
family using the BLAST algorithm. In order to confirm that PFI-021 was a member of the

GPCR family, a number of bioinformatics approaches were performed.

a) BLAST Search against Swissprot
PFI-021 was searched against Swissprot using the BLAST algorithm (Basic Local
Alignment Search Tool (Altschul SF (1993) J.Mol. Evol. 36:290-300; Altschul, SF et al

(1990) J. Mol. Biol. 215:403-410)) to identify the closest protein match. In this case the
top hit was to: Cysteinyl leukotriene receptor (CYSLT1).

These results indicate that PFI-021 is a member of the GPCR family.

(b) ClustalW Alignment of PFI-021 with Cysteinyl leukotriene receptor
(CYSLT1)

These results are shown in Figure 3.

(c) BLAST search against a non-redundant human GPCR database
PFI-021 was searched against a non-redundant human GPCR database comprising mainly
sequences from Genbank and Geneseq Patents databases in order to identify the class of

agonist for this receptor. The top hits are shown below:
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Source Name E-value

GENBANK Cysteinyl leukotriene receptor (CYSLT1l) ... 4e-20
GENBANK G protein-coupled receptor GPR34 [L:381] le-18

GENESEQP G-protein coupled receptor GRIR-2 (gene... 7e-18
d SWISSPROT G protein-coupled receptor GPR18 (frag... 7e-18
Genbank Cysteinyl Leukotriene receptor CysLT2 (P... 8e-17
SWISSPROT P2Y purinoceptor 5 (P2Y5) [L:344] le-16
SWISSPROT G protein-coupled receptor KIAAQ0001. U... 7e-16

SWISSPROT G protein-coupled receptor GPR7. [L:328] le-15
10

(e value = statistical likelihood of the hit occurring by chance)

These results demonstrate that PFI-021 1s most closely similar to cysteinyl leukotriene

receptors and they suggest that PFI-021 encodes a novel GPCR whose ligand is likely to
15 be a cysteinyl leukotriene.

(d)  Tissue distribution of PFI-021
Expressed' sequence tags of the PFI-021 sequence are found mainly in ¢cDNA libraries

prepared from peripheral blood mononuclear cells; two ESTs have also been identified in

20 libraries prepared from breast mRNA.

It will be appreciated that the foregoing is provided by way of example only and

modification of detail may be made without departing from the scope of the invention.
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SEQUENCE LISTING

(1) GENERAL INFORMATION:

(1) APPLICANT: PFIZER,
TITLE OF INVENTION: NOVEL POLYPEPTIDE
NUMBER OF SEQUENCES: 3
CORRESPONDENCE ADDRESS:
SMART & BIGGAR
STREET: P.O. BOX 2999,

(11)
(iii)
(1v)

(
(
(
(
(

INC.

CANADA

A) ADDRESSEE:
B)

C) CITY: OTTAWA
D) STATE: ONT
E) COUNTRY:

(F) ZIP: K1P 5Y6

STATION D

997

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(D) SOFTWARE: ASCII (text)
(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: CA 2,365,
(B) FILING DATE: 21-JAN-2002
(C) CLASSIFICATION:
(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:
(viii) ATTORNEY/AGENT INFORMATION:

(1x)

(2)

(C) REFERENCE/DOCKET NUMBER:

TELECOMMUNICATION INFORMATION:
(A) TELEPHONE :
(B) TELEFAX:

(A) NAME:

SMART & BIGGAR
(B) REGISTRATION NUMRBER:

INFORMATION FOR SEQ ID NO.:

(1) SEQUENCE CHARACTERISTICS:

(A)

ATGCCTGGCC
ATCAGCCTCT
CTCCTGGTGA
GTCCACAGCG
TGGATGTTTG
CTCACGTTCC
AAAGACAAAG
ACGCTGGTGA
TACAATGAGG
ATCAACTATA
GTCTTCATCA
TTCTGGGCTC
TACCAGTTCT
AAGGTTGCAT

LENGTH:
TYPE: nucleic acid
STRANDEDNESS :
TOPOLOGY :

MOLECULE TYPE:
ORIGINAL
ORGANISM:
SEQUENCE

918

Homo

ACAATACCTC
ACTTCATAGT
AARATGAACAC
TTTTTCTGCT
GGCTGCCCTT
TATTCTATGT
TGGAATTCTA
TTGTCATTGT
AGCACTGTTT
TGATAGTCAT
TTATGTTGAT
AGCTGAAAAA
TTAGGATCTA
TTTATAACGA

SOURCE::

DNA
sapiens

CAGGAATTCC
GCTTATTGGC
CCGGTCAGTG
GACAGTGCCA
CTGCAAATTT
GGTGATCCTG
CAGAAAACTG
GGTACCCCTG
TAAATTTCAC
TTTITGTCATA
GGTGCAGAAG
CCTATTTTTT
TTACTTGAAT
AATCTTCTTG

(613) -232-2486
(613) -232-

8440

1:

DESCRIPTION: SEQ ID NO.: 1:

TCTTGCGATC
GGGCTGGTGG
ACCACCATGG
TTTCGCTTGA
GTGAGTGCCA
GTCACCAGAT
CATGCTGTGG
GTTGTCTCCC
AAAGAGCTTG
GCCGTTGCTG
CTACGCCACT
ATAGGGGTCA
GTTGTGACGC
AGTGTAACAG

69387-338

CTATAGTGAC
GTGTCATTTC
CGGTCATTAA
CCTACCTCAT
TGCTGCACAT
ACCTCATCTT
CTGCCAGTGC
GGTATGGAAT
CTTACACATA
TGATTCTGTT
CTTTACTATC
TCCTTGTTTG
ATTCCAATGC
CAATTAGCTG

ACCCCACTTA
CATTCTTTTC
CTTGGTGGTG
CAAGAAGACT
CCACATGTAC
CTTCAAGTGC
TGGCATGTGG
CCATGAGGAA
TGTGAAAATC
GGTCTTCCAG
CCACCAGGAG
TTTCCTTCCC
CTGTAACAGC
CTATGATTTG

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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CTTCTCTTTG TCTTTGGGGG AAGCCATTGG TTTAAGCAAA AGATAATTGG CTTATGGAAT 900
TGTGTTTTGT GCCGTTAG 918

(2) INFORMATION FOR SEQ ID NO.: 2 :
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 305

(B) TYPE: amino acid

(C) STRANDEDNESS:
TOPOLOGY :
MOLECULE
ORIGINAL
ORGANISM:
SEQUENCE

TYPE: polypeptide
SOURCE :
Homo sapiens
DESCRIPTION: SEQ ID NO.: 2:

(11)
(V1)

(A)
(X1)

20

30

40

50

60

Met Pro Gly His Asn Thr Ser Arg

1
Thy

val
Ser
Phe
65

Trp

Ile

Ala
Gln
Leu
225
Ala
Thr
His
Arg

305

(2)

(1)

Pro
Gly
val
50

Leu

Met

His

Leu
130
Ile
Asn

val

Val

Ala

Trp
290

His

val
35
Thr

Leu
Phe
Met
Leu
115
His
val
Glu
Lys
Ile
195
Leu
AsSn
Phe
ASn
Ile

275
Phe

Leu
20

Ile
Thr
Thx
Gly
Tyr
100
ITle
Ala
Val
Glu
Tle
180
Leu
Arg
L.eu
Phe
Ser

260
Ser

5

Ile Ser Leu

Ser Ile

Met Ala

vVal
Leu
85

Leu
Phe
vVal
Pro
His
165
Ile
Leu
His

Phe

Pro
Pro
Thr
Phe
Ala
Leu
150
Cys
Asn
Val
Sexr
Phe
230
Ile
Val

Tyr

Lys

Leu
Val
55

Phe
Phe
Phe
Lys
Ala
135
val
Phe
TVY
Phe
Leu
215
Ile
Tyx
Ala

ASp

Ile
295

Tyr

Phe
40
Tle

Arqg

Leu

Cys
120
sSer

Val

Met

Gln
200
Leu

Gly

Phe

Leu
280
Ile

INFORMATION FOR SEQ ID NO.:
SEQUENCE CHARACTERISTICS:
(A) LENGTH:
(B) TYPE:

337
amino acid

Asn
Phe
25

Leu
Asn
Leu
Lys
Phe
105
Ala
Ser
Phe
Tlie
185
Val
Ser
Val
Leu
TYyTr
265

Leu

Gly

3:

Ser
10

Tle
Leu
Leu
Thr
Phe
90

Tyr
Asp
Gly
Arg
His
170
vVal
Phe
His
Ile
Asn
250
Asn

Leu

Leu

Serx
Val
Val
Val
Tyx
75

Val

Val

Met
Tyxr
155
Ile
Ile
Gln
Leu
235
vVal
Glu

Phe

Trp

Leu
Lys
vVal
60

Leu
ser
Val
vVal
Trp
140
Gly
Glu
Phe
Ile
Glu
220
Val
Val
Ile

vVal

ASn
300

AsSp
Ile
Met
45

Val
Ile
Ala
Ile
Glu
125
Thr
Ile
Leu
Val
Met

205
Phe

Thr
Phe

Phe
285

Pro

Gly
30
Asn

His

Met
Leu
110
Phe
Leu
His
Ala
Tle
190
Leu
Trp
Phe
His
Leu
270
Gly

Val

Ile
15

Val

Gly Leu

Thr

Ser

Leu
95
Val

Val
Glu
Tyr
175
Ala
Met
Ala
Leu
sSer
255
Ser

Gly

Leu

Arg
val
Thr
80

His
Thr
Arg
Tle
Glu
160
Thr
Val
Val
Gln
Pro
240
Asn

Val

Ser



10

20

30

40

Met Asp

1
Thr

Tle
Tle
Leu
65

vVal
Arg
Phe
val
val
145

Ala

Pro

Ser

Leu
225
Ala

Leu

Met

Arg
305
Pro

Val

Tle
Ser
Lys
50

Ala
Tyr
Leu
Met
Gln

130
Gly

Gln
Leu
Thr
210
Ser
Phe
His
Gln
Phe
290

Leu

Arg

Glu
ASp
val
35

Thr

val

Ser
Thr

115
Asn

Tle
Pro
AsSp
Phe
195
Met
Ser
Leu
Phe
Lys
275

Asp

Ser

STRANDEDNESS :
TOPOLOGY :
MOLECULE TYPE: polypeptide
ORIGINAL SOURCE:
ORGANISM:

CA 02365997 2002-03-12

Homo sapiliens

SEQUENCE DESCRIPTION:

Thr Gly Asn Leu

Asp
20

Val
Ty
Ala
val
Thr
100
Ala
Tie
TYp
Gln
ASn
180
Val
ITle
His
val
Leu
260
Ser

Pro

Thyr

Lys

5
Phe

Gly
His
AsSp
His
85

Met
Asn
Tle
Lys
165
Gln

Gly

Ile

Ser
245
His

Val
Leu
Phe

Ala
325

Arg

Phe

Ser
Leu

Phe
150
AsSp

Thr

Phe

Leu
Lys
230
Phe
Asn
Val
Leu
Arg

310
Ser

Asn
Phe

Lys
55

Leu
Gly
Leu
Phe
Val
135
Val

Glu

1le
Thr
215
Ala
Met
Glu
Ile
TYTr

295

Leu

SEQ
Thr

Gln
Gly
40

ser

Cys

Ile

Phe
120
Thr

Ile

ASn
Tle
200
Leu
Ile
PYro
Thr
Thr
280
Phe
His

Pro

15

ID NO. :

Val
Val
25

Asn
Ala
val
Trp
val
105
Arg
Gln
Leu
Asn
His
185
Pro

Leu

Gly

Lys
265
Leu

Phe
Ser

Glu

Ser
10

Tyr
Gly
Phe
Cys
Leu

20
Asn

Thr
Asn
170
Val

Phe

Met
His
250
Pro
Ser
sSer

Leu

Lys
330

3
ser

Ser
Phe
Gln
Thx
75

Phe
Leu
Tle
Lys
Ser
155
Thr

Leu

Val

Ile
235
Tle

Leu
Gly

Ser
315
Gly

Ala
Thr
Val
val
60

Leu

Gly

Ala
Ala

140
Ser

val
Ile
Ser
220
Met
Gln
Asp
Ala
Gly
300

ser

Glu

Thr
Leu
Leu
45

Pro

Asp

Ile
125
Arg

Pro

Leu
Ile
205
Met
Val
Arg
ser
Ala
285
Asn

Val

Glu

Cys
Tyr
30

Met
Leu
Phe
Ser
110
Val
Phe
Phe
Phe
His

190
Ile

Lys
Val
Thr
Val
270
sSer
Phe

Thr

Ile

His
15

Ser
Val
Ile
Arg
Leu
95

Ile
Phe
val
Leu
Glu
175
Tyr
val
Lys
Thr
Tle
255
Leu
Asn
Arg

Tyr

Cys
335

Asp
Met
Leu
Asn

Val
80
Cys

Phe
Pro
Cys
Met
160
Pro
Val
Cys

AsSn

Ala
240
His

Cys
Lys

Val
320
Lys
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An 1solated polynucleotide essentially consisting of :

(a) a polynucleotide encoding a polypeptide as set forth in SEQ ID NO: 2;

(b)  the nucleotide sequence of SEQ ID NO: 1;

(c) a nucleotide sequence that has at least 70% 1dentity to the polynucleotide
of (a) or (b);

(d) a polynucleotide consisting of a nucleotide sequence which is capable of
hybndising to a polynucieotide according to any one of (a) to (c); or

(e) a polynucleotide fragment of a polynucleotide according to any one of (a)
to (d).

A polynucleotide according to claim 1, comprising a nucleotide sequence that has

at least 75% identity to a polynucleotide according to (a) or (b).

A polynucleotide according to claim 1, comprising a nucleotide sequence that has

at least 80% i1dentity to a polynucleotide according to (a) or (b).

A polynucleotide according to claim 1, comprising a nucleotide sequence that has

at least 85% 1dentity to a polynucleotide according to (a) or (b).

A polynucleotide according to claim 1, comprising a nucleotide sequence that has

at least 90% identity to the polynucleotide according to (a) or (b).

A polynucleotide according to claim 1, comprising a nucleotide sequence that has

greater than 95% 1dentity to a polynucleotide according to (a) or (b).

A polynucleotide according to claim 1, comprising a nucleotide sequence that has

greater than 98% 1dentity to a polynucleotide according to (a) or (b).

A polynucleotide according to any one of the preceding claims which encodes a

G-protein coupled receptor (GPCR).
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A polynucleotide probe or primer comprising at least 15 contiguous nucleotides of

a polynucleotide according to any one of the preceding claims.

A recombinant DNA comprising a polynucleotide sequence according to claim 1.
A vector comprising a polynucieotide according to any one of claims 1 to 8.

A host cell comprising a polynucleotide according to any one of claims 1 to 8.

A host cell transformed or transfected with a vector according to claim 11.

A host cell according to claim 12 or claim 13 which is 2a mammalian, insect,

bactenal, fungal, or yeast cell.
A polypeptide comprising:
(a) a polypeptide having the deduced amino acid sequence translated from the

polynucleotide sequence in SEQ ID NO: 1, and vanants, fragments,

homologues, analogues and derivatives thereof; or

(b)  the polypeptide of SEQ ID NO: 2, and vanants, fragments, homologues,

analogues and denvatives thereof.
A polypeptide consisting of SEQ ID NO: 2.

A polypeptide consisting of a variant, fragment, homologue analogue or derivative
of the polypeptide of SEQ ID NO: 2.

A process for producing a polypeptide according to any one of claims 15 to 17
comprising culturing the host cell according to any one of claims 12 to 14 under

conditions sufficient for the expression of said polypeptide.
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A process according to claim 18, wherein said expressed polypeptide is present at

the surface of said cell.

A process according to claim 18 or claim 19 which further includes recovering the

polypeptide from the culiture.

A process for producing cells capable of expressing a polypeptide according to

any one of claims 15 to 17 comprising transforming or transfecting cells with a

vector according claim 11.

Cells produced by the process of claim 21.

A membrane preparation of the cells according to claim 22.

An antibody against a polypeptide according to any one of claims 15 to 17.

An agonist which activates a GPCR polypeptide which corresponds to a

polypeptide according to any one of claims 15 to 17.

An antagonist which inhibits activation of a GPCR polypeptide which corresponds

to a polypeptide according to any one of claims 15 to 17.

A method for identifying an agonist compound which can bind to and activate a

GPCR polypeptide which corresponds to a polypeptide according to any one of

claims 15 to 17 comprising:

(a)  contacting a compound to be tested with cells expressing on the surface
thereof a polypeptide according to any one of claims 15to 17, or a
membrane preparation of said cells, said polypeptide being associated with
a second component capable of providing a detectable signal in response to
the binding of an agonist compound to said polypeptide; said contacting
being under conditions sufficient to permit binding of agonist compounds

to the polypeptide; and
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(b) identifying an agonist compound capable of polypeptide binding and

activation by detecting the signal produced by said second component.

A method for identifying an antagonist compound which can bind to and inhibit
activation of a GPCR polypeptide which corresponds to a polypeptide according

to any one of claims 15 to 17 compnising:

(a) contacting (1) a detectable first component known to bind to and activate a
polypeptide according to any one of claims 15 to 17 and (1) a compound
to be tested with cells expressing on the surface thereof a polypeptide
according to any one of claims 15 to 17, or a membrane preparation of said
cells, satd polypeptide being associated with a second component capable
of providing a detectable signal in response to the binding of said
detectable first component to said polypeptide; said contacting being under
conditions sufficient to permit binding of said detectable first component

or agonist compounds to the polypeptide; and

(b)  determining the extent to which the binding of the first component to the
polypeptide 1s affected by the test compound, by detecting the absence or
otherwise of a signal generated from the interaction of the first component

with the polypeptide.

An agonist according to claim 25 or an antagonist according to claim 26 for use as

a pharmaceutical.

Use of an agonist according to claim 25 in the manufacture of a medicament for

the treatment of a patient having a condition or disease which can be ameliorated

by activation of the GPCR.

Use of an antagonistaccording to claim 26 in the manufacture of a medicament for

the treatment of a patient having a condition or disease which can be ameliorated
by mhibition of the GPCR.
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A method for the treatment of a patient having a condition or disease which can be
ameliorated by activation of a GPCR corresponding to a polypeptide according to
any one of claims 15 to 17 comprising administering to the patient a

therapeutically effective amount of an agonist according to claim 25.

The method of claim 32, wherein said agonist 1s a polypeptide and a
therapeutically effective amount of the compound 1s provided by administering to

the patient DNA encoding said agonist polypeptide and expressing said agonist
polypeptide in vivo.

A method for the treatment of a patient having a condition or disease which can be
ameliorated by inhibition of a GPCR corresponding to a polypeptide according to
any one of claims 135 to 17 comprising administering to the patient a

therapeutically effective amount of an antagonist according to claim 26.

The method of claim 34, wherein said antagonist is a polypeptide and a
therapeutically etfective amount of the antagonist polypeptide 1s provided by
administering to the patient DNA encoding said antagonist polypeptide and

expressing said antagonist polypeptide 1n vivo.

A method for the treatment of a patient having a condition or disease which can be
ameliorated by either activation of, or inhibition of, a GPCR corresponding to a
polypeptide according to any one of claims 15 to 17, comprising administering to

the patient a therapeutically effective amount of an antibody according to claim
24,

Use of an antibody according to of claim 24 in the manufacture of a medicament
for the treatment of a patient having a condition or disease which can be
ameliorated by either the activation or the inhibition of a GPCR corresponding to

a polypeptide according to any one of claims 15 to 17.

A method of treatment of a patient having need to upregulate a GPCR

corresponding to a polypeptide according to any one of claims 15to 17,
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comprising administering to the patient a therapeutically effective amount of a

polypeptide according to any one of claims 15 to 17.

The method of claim 38, wherein said therapeutically effective amount of

polypeptide 1s provided by administering to the patient DNA encoding said
polypeptide and expressing said polypeptide in vivo.

Use of a polypeptide according to any one of claims 15 to 17 in the manufacture

of a medicament for the treatment of a patient having need to upregulate a GPCR

corresponding to a polypeptide according to any one of claims 15 to 17.

Cells or amimal genetically engineered to overexpress a polypeptide according to

any one of claims 15to 17.

Cells or animal genetically engineered to underexpress a polypeptide according to

any one of claims 15 to 17.

Cells or animal genetically engineered to exhibit targeted deletion of a polypeptide

according to any one of claims 15 to 17.
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Figure 1

Nucleotide sequence coding for PFI-021

atgcctggccacaataccteccaggaattecctecttgegatcctatagtgacaccceccactta
atcagcctctacttcatagtgcttattggecgggectggtgggtgtcatttccattecttttc
ctcctggtgaaaatgaacacccggtcagtgaccaccatggecggtcattaacttggtggtg
gtccacagecgtttttctgectgacagtgeccatttcgettgacctacctcatcaagaagact
tggatgtttgggctgcccttctgcaaatttgtgagtgccatgectgcacatccacatgtac
ctcacgttcctattctatgtggtgatcctggtcaccagatacctcatcttcttcaagtgc
aaagacaaagtggaattctacagaaaactgcatgctgtggctgccagtgctggcatgtgg
acgctggtgattgtcattgtggtacccctggttgtcteccggtatggaatccatgaggaa
tacaatgaggagcactgttttaaatttcacaaagagcttgcttacacatatgtgaaaatc
atcaactatatgatagtcatttttgtcatagececgttgectgtgattctgttggtcttccag
gtcttcatcattatgttgatggtgcagaagctacgccactectttactatcccaccaggag
ttctgggctcagectgaaaaacctattttttataggggtcateccttgtttgtttcecttccec
taccagttctttaggatctattacttgaatgttgtgacgcattccaatgecctgtaacagce
aaggttgcattttataacgaaatcttcrttgagtgtaacagcaattagectgctatgatttg
cttctctttgtctttgggggaagccattggtttaagcaaaagataattggcttatggaat
tgtgttttgtgcecgttag '

Figure 2

Amino acid sequence coding for PFI-021

MPGHNTSRNSSCDPIVTPHLISLYFIVLIGGLVGVISILFLLVKMNTRSVTTMAVINLVV
VHSVFLLTVPFRLTYLIKKTWMFGLPFCKFVSAMLHIBEMYLTFLFYVVILVTRYLIFFKC
KDKVEFYRKLHAVAASAGMWTLVIVIVVPLVVSRYGIHEEYNEEHCFKFHKELAYTYVKI
INYMIVIFVIAVAVILLVFQVFIIMLMVQKLRHSLLSHQEFWAQLKNLFFIGVILVCFLP
YQFFRIYYLNVVTHSNACNSKVAFYNEIFLSVTAISCYDLLLFVFGGSHWFKQKI IGLWN
CVLCR
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Figure 3

ent of PFI-021 with Cysteinyl leukotriene receptor (CYSLT1

--MPGHNTSRNSSC----DPIVTPHLISLYFIVLIGGLVGVISILFLLVK-MNTRSVTTM
MDETGNLTVSSATCHDTIDDFRNQVYSTLYSMISVVGFFGNGEFVLYVLIKTYHKKSAFQV

X K LL vk * o JR Tk TN ST R SR s X s RN s Lk

AVINLVVVHSVEFLLIVPFRLTYLIKK-TWMFGLPFCKFVSAMLHIHMYLTFLEYVVILVT
YMINLAVADLLCVCTLPLRVVYYVHKGIWLFGDFLCRLSTYALYVNLYCSIFFMTAMSFF

pEER KL, 1 ) EaRgks ¥ 0k Rk RER oWl @ Friia® i *

R-YLIFPFKCKDKVEFYRKLHAVAASAGMWTLVIVIVVPLVVSRYGIHEEYNEEHCFKEFHK
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" F.® o r Sid S L A L Al ol A Fi® ®: %W

EL-AYTYVKIINY--MIVIFVIAVAVILLVFQVFIIMLMVQKLRHSLLSHQEFWAQLKNL
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