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TCCGGACTAGTTCTAGACCGCTGCGGGCCGCCAGGCGCCGGGA ATG TCC CCT GAA 

A 'P L R S L E Q A N 
GCG CCC TTG CGC AGC GTG GAG CAA GCC AAC 

K G D H R L V L A A 
AAG‘ GGC GAC CAC CGG [ITG GTG CTG GCC GCG 
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TTT GCA GTG TCG cm cm GCC 
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CGC CGC GGC GCG ACT GCC TGC CTG GTA CTC AAC CTC TTC TGC GCG GAC CTG CTC TTC ATC 
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T 
ACC 

R A A C A 
TGC GCG CGG GCA GCG 

F F s 
TTC TTC TCC 

v L ' 

GTG CTG 

T R F P 
AGE cue TTT ccc 

E T 
GAG ACA 

G D R ' 
GGC GAC CGC 

D V 
GAC GTC 

' I 

ATC 

V T V 
GTG ACC GTG CTC 

G N V C L V L V A R . R 
GGC AAC GTG TGC CTG GTG CTG GTG GCG CGC CGA CGA 
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AGC GTC ACC ACG GTG 
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CTG CAG 
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CTC TTC TAC GTG ATG CTG AGC GGC 
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CTG GAG CGC 
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Prosi‘ce Pattern Matches For 14273m, 

)PSOOUOI/PDUCOOOOI; ASN_GLYC[]SYLAHUN N-g lycosy lat i on s ite. 

Query= 21 NRTH 24 
Query! 322 NRTH 325 

)PS00002/PDUC00002/GLYCUSAMINUGLYCAN Giycos‘oninoglycan attachment site. 
RU Additional rules= 
RU There must be at least two acidic amino acids (Glu or Asp) From -2 to 

-4 relative to the serine. ‘ 

Query" 148 SGPG 151 ~ V 

>Willi/P110000004/CAMP_PHUSPHD_SITE cAHP- and cGMP-dependent protein kinose phosphorylotl on 

Query 239 KRLT 242 

)M?l?/PDUCOUUUS/PKC_PH[]SPHU_SITE Protein kinase C phosphorylotion site. 

Query= 237 SRK 239 
lluery= 350 ‘ SW? ‘352 

>PSOU006/PBDC00006/EK2_PHU8PHI]_SITE Casein kinnse II phosphorylo’cion site. 

Query 40 SVVE 43 
Query= 256 SQQD 259 

)PSOOOOS/PDUCUDUOB/MYRISTYL N-nyr i s’coy la’c ion 5 i te. 

Query= S7 GNVCAL 62 
Query: 72 GASASL 77 
Query1343 _ GAIFTD 348 

)PSU0009/PDUCOU009/AMIDATIUN Anido’cion site. 

Query 150 PGRR 153 
F|G.'11. ' 
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14273 RECEPTOR, A NOVEL G-PROTEIN 
COUPLED RECEPTOR 

RELATED APPLICATIONS 

[0001] This application is a continuation of Us. patent 
application Ser. No. 11/283,567, ?led Nov. 18, 2005 (pend 
ing), Which is a continuation of Us. patent application Ser. 
No. 10/ 171,027, ?led Jun. 12, 2002 (abandoned), Which is a 
divisional application of Us. patent application Ser. No. 
09/456,455, ?led Dec. 8, 1999, noW U.S. Pat. No. 6,448,005, 
Which is a continuation-in-part application of Us. patent 
application Ser. No. 09/261,599, ?led Feb. 26, 1999, noW 
U.S. Pat. No. 6,395,877, Which is a continuation-in-part of 
Us. patent application Ser. No. 09/223,538, ?led Dec. 30, 
1998 (abandoned), Which is a continuation-in-part of Us. 
patent application Ser. No. 09/107,761, ?led Jun. 30, 1998 
(abandoned) Which are hereby incorporated herein in their 
entirety by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a neWly identi?ed 
receptor belonging to the superfamily of G-protein-coupled 
receptors. The invention also relates to polynucleotides 
encoding the receptor. The invention further relates to meth 
ods using the receptor polypeptides and polynucleotides as a 
target for diagnosis and treatment in receptor-mediated dis 
orders, speci?cally, cardiovascular diseases, including con 
gestive heart failure. The invention ?lrther relates to drug 
screening methods using the receptor polypeptides and 
polynucleotides to identify agonists and antagonists for diag 
nosis and treatment. The invention further encompasses ago 
nists and antagonists based on the receptor polypeptides and 
polynucleotides. The invention further relates to procedures 
for producing the receptor polypeptides and polynucleotides. 

BACKGROUND OF THE INVENTION 

G-Protein Coupled Receptors 

[0003] G-protein coupled receptors (GPCRs) constitute a 
major class of proteins responsible for transducing a signal 
Within a cell. GPCRs have three structural domains: an amino 
terminal extracellular domain, a transmembrane domain con 
taining seven transmembrane segments, three extracellular 
loops, and three intracellular loops, and a carboxy terminal 
intracellular domain. Upon binding of a ligand to an extra 
cellular portion of a GPCR, a signal is transduced Within the 
cell that results in a change in a biological or physiological 
property of the cell. GPCRs, along With G-proteins and effec 
tors (intracellular enZymes and channels modulated by 
G-proteins), are the components of a modular signaling sys 
tem that connects the state of intracellular second messengers 
to extracellular inputs. 
[0004] GPCR genes and gene-products are potential caus 
ative agents of disease (Spiegel et al., J. Clin. Invest. 92:1119 
1125 (1993); McKusick et al., J. Med. Genet. 30: 1-26 
(1993)). Speci?c defects in the rhodopsin gene and the V2 
vasopressin receptor gene have been shoWn to cause various 
forms of retinitis pigmentosum (Nathans et al., Annu. Rev. 
Genet. 26:403 -424 (1992)), and nephrogenic diabetes insipi 
dus (HoltZman et al., Hum. Mol. Genet. 2: 1201 -1204 (1 993)). 
These receptors are of critical importance to both the central 
nervous system and peripheral physiological processes. Evo 
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lutionary analyses suggest that the ancestor of these proteins 
originally developed in concert With complex body plans and 
nervous systems. 
[0005] The GPCR protein superfamily can be divided into 
?ve families: Family I, receptors typi?ed by rhodopsin and 
the [32-adrenergic receptor and currently represented by over 
200 unique members (Dohlman et al., Annu. Rev. Biochem. 
60:653-688 (1991)); Family II, the parathyroid hormone/cal 
citonin/secretin receptor family (Juppner et al., Science 254: 
1024-1026 (1991); Lin et al., Science 254:1022-1024 
(1991)); Family III, the metabotropic glutamate receptor fam 
ily (Nakanishi, Science 258 597:603 (1992)); Family IV, the 
cAMP receptor family, important in the chemotaxis and 
development of D. discoideum (Klein et al., Science 241: 
1467-1472 (1988)); and Family V, the fungal mating phero 
mone receptors such as STE2 (Kudjan, Annu. Rev Biochem. 
61:1097-1129 (1992)). 
[0006] There are also a small number of other proteins 
Which present seven putative hydrophobic segments and 
appear to be unrelated to GPCRs; they have not been shoWn to 
couple to G-proteins. Drosophila expresses a photoreceptor 
speci?c protein, bride of sevenless (boss), a seven-transmem 
brane-segment protein Which has been extensively studied 
and does not shoW evidence of being a GPCR (Hart et al., 
Proc. Natl. Acad. Sci. USA 90:5047-5051 (1993)). The gene 
friZZled (fZ) in Drosophila is also thought to be a protein With 
seven transmembrane segments. Like boss, fZ has not been 
shoWn to couple to G-proteins (Vinson et al., Nature 338:263 
264 (1989)). 
[0007] G proteins represent a family of heterotrimeric pro 
teins composed of 0t, [3 and y subunits, that bind guanine 
nucleotides. These proteins are usually linked to cell surface 
receptors, e.g., receptors containing seven transmembrane 
segments. FolloWing ligand binding to the GPCR, a confor 
mational change is transmitted to the G protein, Which causes 
the ot-subunit to exchange a bound GDP molecule for a GTP 
molecule and to dissociate from the [3y-subunits. The GTP 
bound form of the ot-subunit typically functions as an effec 
tor-modulating moiety, leading to the production of second 
messengers, such as cAMP (e.g., by activation of adenyl 
cyclase), diacylglycerol or inositol phosphates. Greater than 
20 different types of ot-subunits are knoWn in humans. These 
subunits associate With a smaller pool of [3 and y subunits. 
Examples of mammalian G proteins include Gi, Go, Gq, Gs 
and Gt. G proteins are described extensively in Lodish et al., 
Molecular Cell Biology, (Scienti?c American Books Inc., 
NeW York, N.Y., 1995), the contents of Which are incorpo 
rated herein by reference. GPCRs, G proteins and G protein 
linked effector and second messenger systems have been 
revieWed in The G-Protein Linked Receptor Fact Book, Wat 
son et al., eds., Academic Press (1994). 
[0008] GPCRs are a major target for drug action and devel 
opment. Accordingly, it is valuable to the ?eld of pharmaceu 
tical development to identify and characterize previously 
unknoWn GPCRs. The present invention advances the state of 
the art by providing a previously unidenti?ed human GPCR. 

SUMMARY OF THE INVENTION 

[0009] It is an object of the invention to identify novel 
GPCRs. 
[0010] It is a further object of the invention to provide novel 
GPCR polypeptides that are useful as reagents or targets in 
receptor assays applicable to treatment and diagnosis of 
GPCR-mediated disorders. 
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[0011] It is a further object of the invention to provide 
polynucleotides corresponding to the novel GPCR receptor 
polypeptides that are useful as targets and reagents in receptor 
assays applicable to treatment and diagnosis of GPCR-medi 
ated disorders and useful for producing novel receptor 
polypeptides by recombinant methods. 
[0012] A speci?c object of the invention is to identify com 
pounds that act as agonists and antagonists and modulate the 
expression of the novel receptor. 
[0013] A further speci?c object of the invention is to pro 
vide compounds that modulate expression of the receptor for 
treatment and diagnosis of GPCR-related disorders. 
[0014] The invention is thus based on the identi?cation of a 
novel GPCR, designated the 14273 receptor. 
[0015] The invention provides isolated 14273 receptor 
polypeptides including a polypeptide having the amino acid 
sequence shoWn in SEQ ID N011 (human) and SEQ ID NO:4 
(murine), or the amino acid sequence encoded by the cDNA 
deposited as ATCC No. PTA-1143 (“the deposited cDN ”). 
[0016] The invention also provides isolated 14273 receptor 
nucleic acid molecules having the sequence shoWn in SEQ ID 
NO:2 (human) and SEQ ID N015 (murine) or in the deposited 
cDNA. 
[0017] The invention also provides variant polypeptides 
having an amino acid sequence that is substantially homolo 
gous to the amino acid sequence shoWn in SEQ ID NO:1 or 
SEQ ID NO:4 or encoded by the deposited cDNA. 
[0018] The invention also provides variant nucleic acid 
sequences that are substantially homologous to the nucleotide 
sequence shoWn in SEQ ID NO:2 or SEQ ID NO:5 or in the 
deposited cDNA. 
[0019] The invention also provides fragments of the 
polypeptide shoWn in SEQ ID NO:1 or SEQ ID NO4 and 
nucleotide shoWn in SEQ ID NO:2 or SEQ ID N015, as Well 
as substantantially homologous fragments of the polypeptide 
or nucleic acid. 

[0020] The inventors have linked expression of the receptor 
polynucleotides to cardiovascular disease and speci?cally to 
congestive heart failure. The inventors have found that recep 
tor mRNA is induced in hypertrophic human cardiac myo 
cytes and that expression correlates With morphological 
change. This induction is observed in ischemic and dilated 
hearts. 
[0021] Therefore, the invention also provides receptor vari 
ants that correlate With the cardiovascular disorders. 
[0022] Cardiac hypertrophy is the principal response of the 
heart to overload from any cause including ischemia/reper 
fusion injury, myocardial infarction, longstanding heart fail 
ure, vascular Wall remodeling, ventricular remodeling, 
dilated cardiomyopathy, rapid ventricular pacing, coronary 
microembolism, pressure-overload, aortic banding, coronary 
artery ligation, end stage heart failure, tachyarrhythmia, brad 
yarrhythmia, valvar heart disease, and hypertension. Hyper 
trophy is a strong, independent predictor of cardiovascular 
death and is associated With diastolic dysfunction. Since adult 
cardiac myocytes are terminally differentiated cells, the 
increase in muscle mass seen in cardiac hypertrophy occurs 
predominantly by an increase in myocyte siZe. At the cellular 
level, the events leading to cardiac hypertrophy have been 
divided into (1) extracellular hypertrophic stimulus; (2) intra 
cellular signal transduction; and (3) activation of nuclear 
events that alloW for the hypertrophic phenotype. 
[0023] Further experiments by the inventors have shoWn 
that in transgenic mouse models in Which the novel receptor 
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is overexpressed, the induction of cardiac hypertrophy is 
observed. Histological examination of hearts derived from 
these transgenic mice shoWs a signi?cant increase in the 
heartzbody Weight ratio. In several independent sets of trans 
genic animals, enlargement of the heart and heart failure is a 
signi?cant outcome. Observations include enlarged cardi 
omyocytes, biventricular dilatation, atrial thrombi, and inter 
stitial ?brosis. 

[0024] Additional experiments have shoWn that the 14273 
receptor Was upregulated in a rat pressure overload model. A 
rat pressure overload model Was generated by placing a con 
strictive band around the aorta to induce a state of cardiac 

hypertrophy (Kimura et al. Am. J. Physiol. 2561H1006 
H1011 (1989)). The 14273 receptor Was shoWn to be induced 
at the mRNA level folloWing banding of the aorta. This 
increase in expression Was correlated With the hypertrophic 
phenotype. Results Were obtained by in situ hybridization. 

[0025] Additional experiments shoWed that in transgenic 
mice overexpressing the 14273 receptor, that receptor mRNA 
and protein levels Were correlated With the severity of the 
phenotype. The phenotype seen in the 14273 transgenic ani 
mals ranged from severe, With death by 3-4 Weeks, to mild, 
shoWing only subtle pathohistological ?ndings, as evidenced 
by staining cardiac myocytes from Wild-type and transgenic 
animals With Wheat germ agglutinin or Masson’s Trichrome. 
The Wheat germ agglutinin outlines myocytes, Which in turn 
alloWs the determination of the degree of hypertrophy, While 
the Trichrome identi?es collagen ?bers in tissue sections. 
Collagen ?bers are a hallmark of ?brosis. The severity of the 
phenotype Was correlated With increased transgene expres 
sion at both the mRNA and protein levels. Severity of the 
phenotype Was proportional to the level of 14273 receptor 
expression observed. In these experiments hypertrophy Was 
observed in both the nucleus and cytoplasm of the hyper 
trophic myocytes. In addition, histological results from these 
animals shoWed myocyte disorganiZation, as Well as atrial 
and ventricular loss. This Was then associated With subse 
quent interstitial ?brosis as a result of the replacement of dead 
myocytes With connective tissue. Fibroelastosis (de?ciency 
in elastic ?ber) Was also observed. This is evidence of a loss 
of general elastic tone from cardiac tissue. Finally, atrial 
thrombosis Was observed to result from the above pathologi 
cal series of events. In addition, along With increased expres 
sion of the 14273 receptor, the inventors observed coordinate 
increased expression of atrial natriuretic factor (ANF). This 
factor, a natural diuretic, is produced in increased amounts 
during cardiac hypertrophy and, accordingly, serves as a 
marker of cardiac hypertrophy. 
[0026] The invention also provides vectors and host cells 
for expressing the receptor nucleic acid molecules and 
polypeptides and particularly recombinant vectors and host 
cells. The invention particularly provides host cells that pro 
vide a model for cardiovascular diseases by containing spe 
ci?c variants that are correlated With the disorders. 

[0027] The invention also provides methods of making the 
vectors and host cells and methods for using them to produce 
the receptor nucleic acid molecules and polypeptides. 
[0028] The invention also provides antibodies that selec 
tively bind the receptor polypeptides and fragments. 
[0029] The invention also provides methods of screening 
for compounds that modulate the activity of the receptor 
polypeptides. Modulation can be at the level of the polypep 
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tide receptor or at the level of controlling the expression of 
nucleic acid (RNA or DNA) expressing the receptor polypep 
tide. 
[0030] The invention also provides a process for modulat 
ing receptor polypeptide activity, especially using the 
screened compounds, including to treat conditions related to 
expression of the receptor polypeptides. 
[0031] Since the receptor polynucleotides have been linked 
to cardiovascular diseases, the invention provides methods 
for modulating receptor polypeptide and nucleic acid expres 
sion in subjects having, or predisposed to having, cardiovas 
cular diseases, cells from these subjects, and model systems 
for the disorders. 
[0032] The invention also provides diagnostic assays for 
determining the presence of and level of the receptor polypep 
tides or nucleic acid molecules in a biological sample. 
[0033] The invention also provides diagnostic assays for 
determining the presence of a mutation in the receptor 
polypeptides or nucleic acid molecules. 
[0034] Since the receptor polynucleotides have been linked 
to cardiovascular diseases, the invention provides diagnostic 
assays for determining the presence, level, or mutation of 
receptor polynucleotides and polypeptides preferably in sub 
jects With, or having a predisposition to, cardiovascular dis 
eases, cells from these subjects, and model systems for the 
disorders. 

DESCRIPTION OF THE DRAWINGS 

[0035] FIGS. 1A-1C shoW the human 14273 nucleotide 
sequence (SEQ ID N012) and the deduced 14273 amino acid 
sequence (SEQ ID NO:1). It is predicted that amino acids 
1-45 of SEQ ID NO:1 constitute the amino terminal extracel 
lular domain, amino acids 46-321 constitute the region span 
ning the transmembrane domain, and amino acids 322-361 of 
SEQ ID NO:1 constitute the carboxy terminal intracellular 
domain. The transmembrane domain contains seven trans 
membrane segments, three extracellular loops and three intra 
cellular loops. The transmembrane segments are found from 
about amino acid 46 to about amino acid 66, from about 
amino acid 75 to about amino acid 98, from about amino acid 
113 to about amino acid 134, from about amino acid 156 to 
about amino acid 177, from about amino acid 209 to about 
amino acid 227, from about amino acid 266 to about amino 
acid 289, and from about amino acid 297 to about amino acid 
321 of SEQ ID NO:1. Within the region spanning the entire 
transmembrane domain are three intracellular and three 
extracellular loops. The three intracellular loops are found 
from about amino acid 67 to about amino acid 74, from about 
amino acid 135 to about amino acid 155, and from about 
amino acid 228 to about amino acid 265 of SEQ ID NO: 1. 
The three extracellular loops are found at from about amino 
acid 99 to about amino acid 112, from about amino acid 178 
to about amino acid 208, and from about amino acid 290 to 
about amino acid 296 of SEQ ID NO: 1. The transmembrane 
domain includes a sequence, ERM, corresponding to the 
GPCR signal transduction signature, DRY, at residues 135 
137 of SEQ ID NO:1. The sequence includes an arginine at 
residue 136 of SEQ ID NO:1, an invariant amino acid in 
GPCRs. 
[0036] FIG. 2 shoWs a comparison of the human 14273 
receptor against the Prosite data base of protein patterns, 
speci?cally shoWing a high score against the seven trans 
membrane segment rhodopsin superfamily (SEQ ID NO:3). 
The underlined area shoWs a sequence corresponding to the 
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GPCR signature, and speci?cally the position of an arginine 
residue, conserved in GPCRs. The most commonly con 
served sequence is an aspartate, arginine, tyrosine (DRY) 
triplet. DRY is implicated in signal transduction. Arginine is 
invariant. Aspartate is conservatively placed in several 
GPCRs. In the present case, the arginine is found in the 
sequence ERM, Which matches the position of DRY or invari 
ant arginine in GPCRs of the rhodopsin superfamily of recep 
tors. 

[0037] FIG. 3 shoWs an analysis of the human 14273 amino 
acid sequence: 0&[3tum and coil regions; hydrophilicity; 
amphipathic regions; ?exible regions; antigenic index; and 
surface probability plot. 
[0038] FIG. 4 shoWs a human 14273 receptor hydrophobic 
ity plot, shoWing the seven transmembrane segments. 
[0039] FIG. 5 shoWs an analysis ofthe human 14273 open 
reading frame for amino acids corresponding to speci?c func 
tional sites. Glycosylation sites are found from about amino 
acids 21-24 and 322-325 ofSEQ ID NO:1.A cyclic AMP-and 
cyclic GMP-dependent protein kinase phosphorylation site is 
found at about amino acids 239-242 of SEQ ID NO:1. A 
protein kinase C phosphorylation site is found from about 
amino acids 237-239 and 350-352 ofSEQ ID NO:1.A casein 
kinase II phosphorylation site is found from about amino 
acids 256-259 of SEQ ID NO:1. N-myristoylation sites are 
found from about amino acids 57-62, 72-77, and 343-348 of 
SEQ ID NO:1. An amidation site is found at about amino 
acids 150-153 of SEQ ID NO: 1. A leucine Zipper pattern is 
shoWn at about amino acids 106-127 of SEQ ID NO:1. In 
addition, amino acids corresponding in position to the GPCR 
signature and containing the invariant arginine are found in 
the sequence ERM at amino acids 135-137 of SEQ ID NO: 1. 

[0040] FIG. 6 shoWs human 14273 receptor transmem 
brane segments predicted by Memsat (A) Predicted segments 
for the presumed unprocessed peptide (B) Transmembrane 
segments for the presumed mature peptide. Numbering for 
the presumed mature peptide has been adjusted for the 
removal of the ?rst 36 amino acids. 

[0041] FIGS. 7A-7B shoW the murine ortholog of 14273 
nucleotide sequence (SEQ ID N015) and the deduced 14273 
amino acid sequence (SEQ ID NO:4). It is predicted that 
amino acids 1-45 of SEQ ID NO:4 constitute the amino 
terminal extracellular domain, amino acids 46-321 of SEQ ID 
NO:4 constitute the region spanning the transmembrane 
domain, and amino acids 322-361 of SEQ ID NO:4 constitute 
the carboxy terminal intracellular domain. The transmem 
brane domain contains seven transmembrane segments, three 
extracellular loops and three intracellular loops. The trans 
membrane segments are found from about amino acid 96 to 
about amino acid 66, from about amino acid 77 to about 
amino acid 98, from about amino acid 113 to about amino 
acid 134, from about amino acid 156 to about amino acid 177, 
from about amino acid 209 to about amino acid 227, from 
about amino acid 266 to about amino acid 289, and from 
about amino acid 297 to about amino acid 321 of SEQ ID 
NO:4. Within the region spanning the entire transmembrane 
domain are three intracellular and three extracellular loops. 
The three intracellular loops are found from about amino acid 
67 to about amino acid 76, from about amino acid 135 to 
about amino acid 155, and from about amino acid 228 to 
about amino acid 265 of SEQ ID NO:4. The three extracel 
lular loops are found at from about amino acid 99 to about 
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amino acid 112, from about amino acid 178 to about amino 
acid 208, and from about amino acid 290 to about amino acid 
296 of SEQ ID N014. 
[0042] The transmembrane domain includes a sequence, 
ERM, corresponding to the GPCR signal transduction signa 
ture, DRY, at residues 135-137 of SEQ ID N014. The 
sequence includes an arginine at residue 136 of SEQ ID 
N014, an invariant amino acid in GPCRs. 
[0043] FIG. 8 shoWs a comparison of the murine 14273 
receptor against the Prosite data base of protein patterns, 
speci?cally shoWing a high score against the seven trans 
membrane segment rhodopsin superfamily (SEQ ID N013). 
The underlined area shoWs a sequence corresponding to the 
GPCR signature, and speci?cally the position of an arginine 
residue, conserved in GPCRs. The most commonly con 
served sequence is an aspartate, arginine, tyrosine (DRY) 
triplet. DRY is implicated in signal transduction. Arginine is 
invariant. Aspartate is conservatively placed in several 
GPCRs. In the present case, the arginine is found in the 
sequence ERM, Which matches the position of DRY or invari 
ant arginine in GPCRs of the rhodopsin superfamily of recep 
tors. 

[0044] FIG. 9 shoWs an analysis of the murine 14273 amino 
acid sequence: 0&[3turn and coil regions; hydrophilicity; 
amphipathic regions; ?exible regions; antigenic index; and 
surface probability plot. 
[0045] FIG. 10 shoWs a murine 14273 receptor hydropho 
bicity plot, shoWing the seven transmembrane segments. 
[0046] FIG.11 shoWs an analysis of the murine 14273 open 
reading frame for amino acids corresponding to speci?c func 
tional sites. Glycosylation sites are found from about amino 
acids 21-24 and 322-325 ofSEQ ID N014.A cyclic AMP-and 
cyclic GMP-dependent protein kinase phosphorylation site is 
found at about amino acids 239-242 of SEQ ID N014. A 
protein kinase C phosphorylation site is found from about 
amino acids 237-239 and 350-352 of SEQ ID N014. Casein 
kinase II phosphorylation sites are found from about amino 
acids 4043 and 256-259 of SEQ ID N014. N-myristoylation 
sites are found from about amino acids 57-62, 72-77, and 
343-348 ofSEQ ID N014. An amidation site is found at about 
amino acids 150-153 of SEQ ID N014. A leucine Zipper 
pattern is shoWn at about amino acids 106-127 of SEQ ID 
N014. In addition, amino acids corresponding in position to 
the GPCR signature and containing the invariant arginine are 
found in the sequence ERM at amino acids 135-137 of SEQ 
ID N014. A glycosaminoglycan attachment site is found at 
about amino acids 148-151 of SEQ ID N014. 
[0047] FIG. 12 shoWs murine 14273 receptor transmem 
brane segments predicted by Memsat (A) predicted segments 
for the presumed unprocessed peptide (b) transmembrane 
segment for the presumed mature peptide. Numbering for the 
presumed mature peptide has been adjusted for the removal of 
the ?rst 36 amino acids. 

DETAILED DESCRIPTION OF THE INVENTION 

Receptor Function/ Signal PathWay 

[0048] The 14273 receptor protein is a GPCR that partici 
pates in signaling pathWays. As used herein, a “signaling 
pathWay” refers to the modulation (e.g., stimulation or inhi 
bition) of a cellular function/activity upon the binding of a 
ligand to the GPCR (14273 protein). Examples of such func 
tions include mobilization of intracellular molecules that par 
ticipate in a signal transduction pathWay, e.g., phosphatidyli 
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nositol 4,5-bisphosphate (PIP2), inositol 1,4,5-triphosphate 
(IP3) and adenylate cyclase; polarization of the plasma mem 
brane; production or secretion of molecules; alteration in the 
structure of a cellular component; cell proliferation, e.g., 
synthesis of DNA; cell migration; cell differentiation; and 
cell survival. Since the 14273 receptor protein is expressed in 
brain, heart, skeletal muscle, thymus, prostate, uterus and 
placenta, cells participating in a 14273 receptor protein sig 
naling pathWay include, but are not limited to, cells derived 
from these tissues. 

[0049] The response mediated by the receptor protein 
depends on the type of cell. For example, in some cells, 
binding of a ligand to the receptor protein may stimulate an 
activity such as release of compounds, gating of a channel, 
cellular adhesion, migration, differentiation, etc., through 
pho sphatidylinositol or cyclic AMP metabolism and turnover 
While in other cells, the binding of the ligand Will produce a 
different result. Regardless of the cellular activity/response 
modulated by the receptor protein, it is universal that the 
protein is a GPCR and interacts With G proteins to produce 
one or more secondary signals, in a variety of intracellular 
signal transduction pathWays, e.g., through phosphatidyli 
nositol or cyclic AMP metabolism and turnover, in a cell. 

[0050] As used herein, “phosphatidylinositol turnover and 
metabolism” refers to the molecules involved in the turnover 
and metabolism of phosphatidylinositol 4,5-bisphosphate 
(PIP2) as Well as to the activities of these molecules. PIP2 is a 
phospholipid found in the cytosolic lea?et of the plasma 
membrane. Binding of ligand to the receptor activates, in 
some cells, the plasma-membrane enZyme phospholipase C 
that in turn can hydrolyZe PIP2 to produce 1,2-diacylglycerol 
(DAG) and inositol 1,4,5-triphosphate (IP3). 0nce formed IP3 
can diffuse to the endoplasmic reticulum surface Where it can 
bind an IP3 receptor, e.g., a calcium channel protein contain 
ing an IP3 binding site. IP3 binding can induce opening of the 
channel, alloWing calcium ions to be released into the cyto 
plasm. IP3 can also be phosphorylated by a speci?c kinase to 
form inositol 1,3,4,5-tetraphosphate (IP4), a molecule Which 
can cause calcium entry into the cytoplasm from the extra 
cellular medium. IP3 and IP4 can subsequently be hydrolyZed 
very rapidly to the inactive products inositol 1,4-biphosphate 
(IP2) and inositol 1,3,4-triphosphate, respectively. These 
inactive products can be recycled by the cell to synthesiZe 
PIP2. The other second messenger produced by the hydrolysis 
of PIP2, namely 1,2-diacyl glycerol (DAG), remains in the cell 
membrane Where it can serve to activate the enZyme protein 
kinase C. Protein kinase C is usually found soluble in the 
cytoplasm of the cell, but upon an increase in the intracellular 
calcium concentration, this enZyme can move to the plasma 
membrane Where it can be activated by DAG. The activation 
of protein kinase C in different cells results in various cellular 
responses such as the phosphorylation of glycogen synthase, 
or the phosphorylation of various transcription factors, e.g., 
NF-kB. The language “phosphatidylinositol activity”, as 
used herein, refers to an activity of PIP2 or one of its metabo 
lites. 

[0051] Another signaling pathWay in Which the receptor 
may participate is the cAMP turnover pathWay. As used 
herein, “cyclic AMP turnover and metabolism” refers to the 
molecules involved in the turnover and metabolism of cyclic 
AMP (cAMP) as Well as to the activities of these molecules. 
Cyclic AMP is a second messenger produced in response to 
ligand-induced stimulation of certain G protein coupled 
receptors. In the cAMP signaling pathWay, binding of a ligand 






























































