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METHOD OF DENTIFYING ACOMPOUND 
FOR INHIBITING OR STIMULATING 

HUMAN GPROTEIN-COUPLED RECEPTORS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation of Application Ser. No. 
10/272,983, filed Oct. 17, 2002, which is a continuation of 
Application Ser. No. 09/417,044, filed Oct. 12, 1999, now 
abandoned, and claims priority benefit of Provisional Appli 
cation Ser. No. 60/121,852 filed Feb. 26, 1999, Ser. Pro 
visional Application No. 60/109,213, filed Nov. 20, 1998, 
Ser. Provisional Application No. 60/120.416, filed Feb. 16, 
1999, Ser. Provisonal Application No. 60/123.946, filed 
Mar. 12, 1999, Ser Provisional Application No. 60/123, 
949, filed Mar. 12, 1999, Ser. Provisonal Application No. 
60/136,436, filed May 28, 1999, Ser. Provisional Applica 
tion No. 60/136,439, field filed May 28, 1999, Ser. Provi 
sional Application No. 60/136,567, filefiled May 28, 1999, 
Ser. Provisional Application No. 60/137,127, filed May 28, 
1999, Ser. Provisional Application No. 60/137,131, filed 
May 28, 1999, Ser. Provisional Application No. 60/141, 
448, filed Jun. 29, 1999, Ser. Provisional Application No. 
60/136,437, filed May 28, 1999, Ser. Provisional Applica 
tion No. 60/156,653, filed Sep. 29, 1999, Ser. Provisional 
Application No. 60/156.33360/156,633, filed Sep. 2829, 
1999, Ser. Provisional Application No. 60/156.555, filed 
Sep. 29, 1999, Ser. Provisional Application No. 60/156, 
634, filed Sep. 29, 1999, Ser. Provisional Application No. 
60/157,280, filed Oct. 1, 1999, Ser. Provisional Applica 
tion No. 60/157.294, filed Oct. 1, 1999, Ser. Provisional 
Application No. 60/157.281, filed Oct. 1, 1999, Ser. Provi 
sional Application No. 60/157.293, filed Oct. 1, 1999, and 
Ser. Provisional Application No. 60/157.282, filed Oct. 1, 
1999, the entirety of each of which is incorporated herein by 
reference. This patent application is related to U.S. Ser. 
Application No. 09/170,496, filed Oct. 13, 1999, and U.S. 
Ser Application No. 09/416,760, filed Oct. 12, 1999, both 
being incorporated herein by reference in their entirety. This 
patent application is also related to U.S. Ser Application 
No. 09/364,425, filed Jul. 30, 1999, which is incorporated 
herein by reference in its entirety. 

FIELD OF THE INVENTION 

The invention disclosed in this patent document relates to 
transmembrane receptors, and more particularly to 
endogenous, orphan, human G protein-coupled receptors 
(“GPCRs). 

BACKGROUND OF THE INVENTION 

Although a number of receptor classes exist in humans, by 
far the most abundant and therapeutically relevant is repre 
sented by the G protein-coupled receptor (GPCR or GPCRs) 
class. It is estimated that there are some 100,000 genes 
within the human genome, and of these, approximately 2% 
or 2,000 genes, are estimated to code for GPCRs. Receptors, 
including GPCRs, for which the endogenous ligand has been 
identified are referred to as “known receptors, while recep 
tors for which the endogenous ligand has not been identified 
are referred to as “orphan’ receptors. GPCRs represent an 
important area for the development of pharmaceutical prod 
ucts: from approximately 20 of the 100 known GPCRs. 60% 
of all prescription pharmaceuticals have been developed. 
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2 
This distinction is not merely semantic, particularly in the 
case of GPCRs. Thus, the orphan GPCRs are to the pharma 
ceutical industry what gold was to California in the late 19" 
century—an opportunity to drive growth, expansion, 
enhancement and development. 
GPCRs share a common structural motif. All these recep 

tors have seven sequences of between 22 to 24 hydrophobic 
amino acids that form seven alpha helices, each of which 
spans the membrane (each span is identified by number, i.e., 
transmembrane-1 (TM-1), transmembrane-2 (TM-2), etc.). 
The transmembrane helices are joined by Strands of amino 
acids between transmembrane-2 and transmembrane-3, 
transmembrane-4 and transmembrane-5, and 
transmembrane-6 and transmembrane-7 on the exterior, or 
“extracellular side, of the cell membrane (these are referred 
to as “extracellular regions 1, 2 and 3 (EC-1, EC-2 and 
EC-3), respectively). The transmembrane helices are also 
joined by Strands of amino acids between transmembrane-1 
and transmembrane-2, transmembrane-3 and 
transmembrane-4, and transmembrane-5 and 
transmembrane-6 on the interior, or “intracellular side, of 
the cell membrane (these are referred to as “intracellular 
regions 1, 2 and 3 (IC-1, IC-2 and IC-3), respectively). The 
“carboxy” (“C”) terminus of the receptor lies in the intracel 
lular space within the cell, and the “amino” (“N”) terminus 
of the receptor lies in the extracellular space outside of the 
cell. 

Generally, when an endogenous ligand binds with the 
receptor (often referred to as “activation of the receptor), 
there is a change in the conformation of the intracellular 
region that allows for coupling between the intracellular 
region and an intracellular “G-protein.” It has been reported 
that GPCRs are “promiscuous” with respect to G proteins, 
i.e., that a GPCR can interact with more than one G protein. 
See, Kenakin, T. 43 Life Sciences 1095 (1988). Although 
other G proteins exist, currently, Gq, Gs, Gi, and Go are G 
proteins that have been identified. Endogenous ligand 
activated GPCR coupling with the G-protein begins a signal 
ing cascade process (referred to as “signal transduction'). 
Under normal conditions, signal transduction ultimately 
results in cellular activation or cellular inhibition. It is 
thought that the IC-3 loop as well as the carboxy terminus of 
the receptor interact with the G protein. 
Under physiological conditions, GPCRs exist in the cell 

membrane in equilibrium between two different conforma 
tions: an “inactive' state and an “active' state. A receptor in 
an inactive state is unable to link to the intracellular signal 
ing transduction pathway to produce a biological response. 
Changing the receptor conformation to the active state 
allows linkage to the transduction pathway (via the 
G-protein) and produces a biological response. A receptor 
may be stabilized in an active state by an endogenous ligand 
or a compound Such as a drug. 

SUMMARY OF THE INVENTION 

Disclosed herein are human endogenous orphan G 
protein-coupled receptors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 1B provide reference “grids’ for certain 
dot-blots provided herein (see also, FIGS. 2A and 2B, 
respectively). 

FIGS. 2A and 2B provide reproductions of the results of 
certain dot-blot analyses resulting from hCHN3 and 
hCHN8, respectively (see also, FIGS. 1A and 1B, 
respectively). 
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FIG. 3 provides a reproduction of the results of RT-PCR 
analysis of hRUP3. 

FIG. 4 provides a reproduction of the results of RT-PCR 
analysis of hRUP4. 

FIG. 5 provides a reproduction of the results of RT-PCR 
analysis of hRUP6. 

FIG. 6 is a reproduction of a photograph of the results of 
the tissue distribution of RUP3 using multiple tissue 
(human) cDNA. Based upon these tissues, the data Support 
the position that RUP3 is expressed only in the pancreas. 

DETAILED DESCRIPTION 

The scientific literature that has evolved around receptors 
has adopted a number of terms to refer to ligands having 
various effects on receptors. For clarity and consistency, the 
following definitions will be used throughout this patent 
document. To the extent that these definitions conflict with 
other definitions for these terms, the following definitions 
shall control: 
AMINO ACIDABBREVIATIONS used herein are set out 

in Table 1: 

TABLE 1. 

ALANINE ALA A. 
ARGININE ARG R 
ASPARAGINE ASN N 
ASPARTIC ACID ASP D 
CYSTEINE CYS C 
GLUTAMIC ACID GLU E 
GLUTAMINE GLN Q 
GLYCINE GLY G 
HISTIDINE HIS H 
ISOLEUCINE ILE I 
LEUCINE LE L 
LYSINE LYS K 
METHIONNE MET M 
PHENYLALANINE PHE F 
PROLINE PRO P 
SERINE SE S 
THREONINE THR T 
TRYPTOPHAN TRY W 
TYROSINE TYR Y 
VALINE VAL V 

COMPOSITION means a material comprising at least one 
component. 
ENDOGENOUS shall mean a material that a mammal 

naturally produces. ENDOGENOUS in reference to, for 
example and not limitation, the term “receptor,” shall mean 
that which is naturally produced by a mammal (for example, 
and not limitation, a human) or a virus. By contrast, the term 
NON-ENDOGENOUS in this context shall mean that which 
is not naturally produced by a mammal (for example, and 
not limitation, a human) or a virus. 
HOST CELL shall mean a cell capable of having a Plas 

mid and/or Vector incorporated therein. In the case of a 
prokaryotic Host Cell, a Plasmid is typically replicated as a 
autonomous molecule as the Host Cell replicates (generally, 
the Plasmid is thereafter isolated for introduction into a 
eukaryotic Host Cell); in the case of a eukaryotic Host Cell, 
a Plasmid is integrated into the cellular DNA of the Host 
Cell such that when the eukaryotic Host Cell replicates, the 
Plasmid replicates. Preferably, for the purposes of the inven 
tion disclosed herein, the Host Cell is eukaryotic, more 
preferably, mammalian, and most preferably selected from 
the group consisting of 293,293T and COS-7 cells. 
LIGAND shall mean an endogenous, naturally occurring 

molecule specific for an endogenous, naturally occurring 
receptor. 
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MUTANT or MUTATION in reference to an endogenous 

receptor's nucleic acid and/or amino acid sequence shall 
mean a specified change or changes to such endogenous 
sequences such that a mutated form of an endogenous, non 
constitutively activated receptor evidences constitutive acti 
vation of the receptor. In terms of equivalents to specific 
sequences, a subsequent mutated form of a human receptor 
is considered to be equivalent to a first mutation of the 
human receptor if (a) the level of constitutive activation of 
the subsequent mutated form of the receptor is substantially 
the same as that evidenced by the first mutation of the recep 
tor, and (b) the percent sequence (amino acid and/or nucleic 
acid) homology between the subsequent mutated form of the 
receptor and the first mutation of the receptor is at least 
about 80%, more preferably at least about 90% and most 
preferably at least 95%. Ideally, and owing to the fact that 
the most preferred mutation disclosed herein for achieving 
constitutive activation includes a single amino acid and/or 
codon change between the endogenous and the non 
endogenous forms of the GPCR, the percent sequence 
homology should be at least 98%. 

NON-ORPHAN RECEPTOR shall mean an endogenous 
naturally occurring molecule specific for an endogenous 
naturally occurring ligand wherein the binding of a ligand to 
a receptor activates an intracellular signaling pathway. 

ORPHAN RECEPTOR shall mean an endogenous recep 
tor for which the endogenous ligand specific for that recep 
tor has not been identified or is not known. 

PLASMID shall mean the combination of a Vector and 
cDNA. Generally, a Plasmid is introduced into a Host Cell 
for the purposes of replication and/or expression of the 
cDNA as a protein. 

VECTOR sin reference to cDNA shall mean a circular 
DNA capable of incorporating at least one cDNA and 
capable of incorporation into a Host Cell. 

The order of the following sections is set forth for presen 
tational efficiency and is not intended, nor should be 
construed, as a limitation on the disclosure or the claims to 
follow. 

Identification of Human GPCRs 

The efforts of the Human Genome project have led to the 
identification of a plethora of information regarding nucleic 
acid sequences located within the human genome; it has 
been the case in this endeavor that genetic sequence infor 
mation has been made available without an understanding or 
recognition as to whether or not any particular genomic 
sequence does or may contain open-reading frame informa 
tion that translate human proteins. Several methods of iden 
tifying nucleic acid sequences within the human genome are 
within the purview of those having ordinary skill in the art. 
For example, and not limitation, a variety of GPCRs, dis 
closed herein, were discovered by reviewing the GenBankTM 
database, while other GPCRs were discovered by utilizing a 
nucleic acid sequence of a GPCR, previously sequenced, to 
conduct a BLASTTM search of the EST database. Table A, 
below, lists the disclosed endogenous orphan GPCRs along 
with a GPCRs respective homologous GPCR: 
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TABLE A 

Open Reference To 
Disclosed Reading Percent Homologous 
Human Accession Frame Homology To GPCR 
Orphan Number (Base Designated (Accession 
GPCRs Identified Pairs) GPCR No.) 

ARE-3 ALO33379 1,260 bp 52.3% LPA-R U92642 
ARE-4. ACOO6087 1,119 bp 36% P2Y5 AFOOOS46 
ARE-S ACOO62SS 1,104 bp 32% Oryzias D43633 

latipes 
GPR27 AA77S870 1,128 bp 
ARE-1 AIO90920 999 bp 43% D13626 

KIAAOOO1 
ARE-2 AA359.504 1,122 bp 53% GPR27 
PPR1 H67224 1,053 bp 39% EBI1 L31581 
hG2A AA754702 1,113 bp 31% GPR4 L36148 
RUP3 AIO3S423 1,005 bp 30% 2133653 

Drosophila 
melanogaster 

RUP4 AI307658 1,296 bp 32%pNPGPR NP 004876 
28% and 29% AAC41276 
Zebra fish and 
Ya and Yb, AAB94616 
respectively 

hRUP5 ACOOS849 1413 bp 25% DEZ Q99788 
23% FMLPR P21462 

RUP6 ACOOS871 1,245 bp 48%. GPR66 NP OO6047 
hRUP7 ACOO7922 1,173 bp 43% H3R AF140538 
CHN3 EST 36581 1,113 bp 53% GPR27 
CHN4 AA804531 1,077 bp 32% thrombin 4503637 
CHN6 EST 2134670 1,503 bp 36% edg-1 NP 001391 
CHN8 EST 764455 1,029 bp 47% D13626 

KIAAOOO1 
CHN9 EST 1541536 1,077 bp 41% LTB4R NM 000752 
CHN10 EST 1365839 1,055 bp 35% P2Y NM OO2563 

Receptor homology is useful in terms of gaining an appre 
ciation of a role of the disclosed receptors within the human 
body. Additionally, such homology can provide insight as to 
possible endogenous ligand(s) that may be natural activators 
for the disclosed orphan GPCRs. 
B. Receptor Screening 

Techniques have become more readily available over the 
past few years for endogenous-ligand identification (this, 
primarily, for the purpose of providing a means of conduct 
ing receptor-binding assays that require a receptor's endog 
enous ligand) because the traditional study of receptors has 
always proceeded from the a priori assumption (historically 
based) that the endogenous ligand must first be identified 
before discovery could proceed to find antagonists and other 
molecules that could affect the receptor. Even in cases where 
an antagonist might have been known first, the search imme 
diately extended to looking for the endogenous ligand. This 
mode of thinking has persisted in receptor research even 
after the discovery of constitutively activated receptors. 
What has not been heretofore recognized is that it is the 
active state of the receptor that is most useful for discovering 
agonists, partial agonists, and inverse agonists of the recep 
tor. For those diseases which result from an overly active 
receptor or an under-active receptor, what is desired in a 
therapeutic drug is a compound which acts to diminish the 
active state of a receptor or enhance the activity of the 
receptor, respectively, not necessarily a drug which is an 
antagonist to the endogenous ligand. This is because a com 
pound that reduces or enhances the activity of the active 
receptor state need not bind at the same site as the endog 
enous ligand. Thus, as taught by a method of this invention, 
any search for therapeutic compounds should start by 
screening compounds against the ligand-independent active 
State. 

As is known in the art, GPCRs can be “active' in their 
endogenous state even without the binding of the receptors 
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6 
endogenous ligand thereto. Such naturally-active receptors 
can be screened for the direct identification (i.e., without the 
need for the receptor's endogenous ligand) of, in particular, 
inverse agonists. Alternatively, the receptor can be “acti 
vated via, e.g., mutation of the receptor to establish a non 
endogenous version of the receptor that is active in the 
absence of the receptor's endogenous ligand. 

Screening candidate compounds against an endogenous 
or non-endogenous, constitutively activated version of the 
human orphan GPCRs disclosed herein can provide for the 
direct identification of candidate compounds which act at 
this cell Surface receptor, without requiring use of the recep 
tor's endogenous ligand. By determining areas within the 
body where the endogenous version of human GPCRs dis 
closed herein is expressed and/or over-expressed, it is pos 
sible to determine related diseasef disorder states which are 
associated with the expression and/or over-expression of the 
receptor, such an approach is disclosed in this patent docu 
ment. 

With respect to creation of a mutation that may evidence 
constitutive activation of human orphan GPCRs disclosed 
herein is based upon the distance from the proline residue at 
which is presumed to be located within TM6 of the GPCR 
typically nears the TM6/IC3 interface (such proline residue 
appears to be quite conserved). By mutating the amino acid 
residue located 16 amino acid residues from this residue 
(presumably located in the IC3 region of the receptor) to, 
most preferably, a lysine residue, such activation may be 
obtained. Other amino acid residues may be useful in the 
mutation at this position to achieve this objective. 
C. Disease/Disorder Identification and/or Selection 

Preferably, the DNA sequence of the human orphan 
GPCR can be used to make a probe for (a) dot-blot analysis 
against tissue-mRNA, and/or (b) RT-PCR identification of 
the expression of the receptor in tissue samples. The pres 
ence of a receptor in a tissue source, or a diseased tissue, or 
the presence of the receptor at elevated concentrations in 
diseased tissue compared to a normal tissue, can be prefer 
ably utilized to identify a correlation with a treatment 
regimen, including but not limited to, a disease associated 
with that disease. Receptors can equally well be localized to 
regions of organs by this technique. Based on the known 
functions of the specific tissues to which the receptor is 
localized, the putative functional role of the receptor can be 
deduced. 
As the data below indicate, RUP3 is expressed within the 

human pancreas, suggesting that RUP3 may play a role in 
insulin regulation and/or glucagon regulation. Accordingly, 
candidate compounds identified using a constitutively acti 
vated form of RUP3 may be useful for understanding the 
role of RUP3 in diabetes and/or as therapeutics for diabetes. 
D. Screening of Candidate Compounds 

1. Generic GPCR Screening Assay Techniques 
When a G protein receptor becomes constitutively active 

(i.e., active in the absence of endogenous ligand binding 
thereto), it binds to a G protein (e.g., Gq, Gs, Gi. Go) and 
stimulates the binding of GTP to the G protein. The G pro 
tein then acts as a GTPase and slowly hydrolyzes the GTP to 
GDP, whereby the receptor, under normal conditions, 
becomes deactivated. However, constitutively activated 
receptors continue to exchange GDP to GTP. A non 
hydrolyzable analog of GTP, SIGTPYS, can be used to 
monitor enhanced binding to membranes which express con 
stitutively activated receptors. It is reported that SGTPYS 
can be used to monitor G protein coupling to membranes in 
the absence and presence of ligand. An example of this 
monitoring, among other examples well-known and avail 



US RE42,190 E 
7 

able to those in the art, was reported by Traynor and 
Nahorski in 1995. The preferred use of this assay system is 
for initial screening of candidate compounds because the 
system is generically applicable to all G protein-coupled 
receptors regardless of the particular G protein that interacts 
with the intracellular domain of the receptor. 

2. Specific GPCR Screening Assay Techniques 
Once candidate compounds are identified using the 

'generic G protein-coupled receptor assay (i.e., an assay to 
select compounds that are agonists, partial agonists, or 
inverse agonists), further screening to confirm that the com 
pounds have interacted at the receptor site is preferred. For 
example, a compound identified by the "generic' assay may 
not bind to the receptor, but may instead merely “uncouple' 
the G protein from the intracellular domain. 

a. Gs and Gi. 
Gs stimulates the enzyme adenylyl cyclase. Gi (and Go), 

on the other hand, inhibit this enzyme. Adenylyl cyclase 
catalyzes the conversion of ATP to cAMP; thus, constitu 
tively activated GPCRs that couple the Gs protein are asso 
ciated with increased cellular levels of cAMP. On the other 
hand, constitutively activated GPCRs that couple the Gi (or 
Go) protein are associated with decreased cellular levels of 
cAMP. See, generally, “Indirect Mechanisms of Synaptic 
Transmission. Chpt. 8, From Neuron To Brain (3'Ed.) 
Nichols, J. G. et al eds. Sinauer Associates, Inc. (1992). 
Thus, assays that detect cAMP can be utilized to determine 
if a candidate compound is, e.g., an inverse agonist to the 
receptor (i.e., such a compound would decrease the levels of 
cAMP). A variety of approaches known in the art for mea 
suring cAMP can be utilized; a most preferred approach 
relies upon the use of anti-cAMP antibodies in an ELISA 
based format. Another type of assay that can be utilized is a 
whole cell second messenger reporter system assay. Promot 
ers on genes drive the expression of the proteins that a par 
ticular gene encodes. Cyclic AMP drives gene expression by 
promoting the binding of a cAMP-responsive DNA binding 
protein or transcription factor (CREB) which then binds to 
the promoter at specific sites called cAMP response ele 
ments and drives the expression of the gene. Reporter sys 
tems can be constructed which have a promoter containing 
multiple cAMP response elements before the reporter gene, 
e.g., B-galactosidase or luciferase. Thus, a constitutively 
activated GS-linked receptor causes the accumulation of 
cAMP that then activates the gene and expression of the 
reporter protein. The reporter protein such as 
B-galactosidase or luciferase can then be detected using 
standard biochemical assays (Chen et al. 1995). 
Go and Gq. 
Gq and Go are associated with activation of the enzyme 

phospholipase C, which in turn hydrolyzes the phospholipid 
PIP, releasing two intracellular messengers: diacycloglyc 
erol (DAG) and inistol 1,4,5-triphoisphate (IP). Increased 
accumulation of IP is associated with activation of Gq- and 
Go-associated receptors. See, generally, “Indirect Mecha 
nisms of Synaptic Transmission. Chpt. 8. From Neuron To 
Brain (3" Ed.) Nichols, J. G. et al eds. Sinauer Associates, 
Inc. (1992). Assays that detect IP accumulation can be uti 
lized to determine if a candidate compound is, e.g., an 
inverse agonist to a Gq- or Go-associated receptor (i.e., Such 
a compound would decrease the levels of IP3). 
Gq-dependent receptors can also been examined using an 
API reporter assay in that Gq-dependent phospholipase C 
causes activation of genes containing API elements; thus, 
activated Gq-associated receptors will evidence an increase 
in the expression of Such genes, whereby inverse agonists 
thereto will evidence a decrease in Such expression, and ago 
nists will evidence an increase in Such expression. Commer 
cially available assays for such detection are available. 

3. GPCR Fusion Protein 
The use of an endogenous, constitutively activated orphan 

GPCR, or a non-endogenous, constitutively activated orphan 
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GPCR, for screening of candidate compounds for the direct 
identification of inverse agonists, agonists and partial ago 
nists provides a unique challenge in that, by definition, the 
receptor is active even in the absence of an endogenous 
ligand bound thereto. Thus, it is often useful that an 
approach be utilized that can enhance the signal obtained by 
the activated receptor. A preferred approach is the use of a 
GPCR Fusion Protein. 

Generally, once it is determined that a GPCR is or has 
been constitutively activated, using the assay techniques set 
forth above (as well as others), it is possible to determine the 
predominant G protein that couples with the endogenous 
GPCR. Coupling of the G protein to the GPCR provides a 
signaling pathway that can be assessed. Because it is most 
preferred that screening take place by use of a mammalian 
expression system, Such a system will be expected to have 
endogenous G protein therein. Thus, by definition, in Such a 
system, the constitutively activated orphan GPCR will con 
tinuously signal. In this regard, it is preferred that this signal 
be enhanced Such that in the presence of, e.g., an inverse 
agonist to the receptor, it is more likely that it will be able to 
more readily differentiate, particularly in the context of 
screening, between the receptor when it is contacted with the 
inverse agonist. 
The GPCR Fusion Protein is intended to enhance the effi 

cacy of G protein coupling with the GPCR. The GPCR 
Fusion Protein is preferred for screening with a non 
endogenous, constitutively activated GPCR because such an 
approach increases the signal that is most preferably utilized 
in Such screening techniques, although the GPCR Fusion 
Protein can also be (and preferably is) used with an 
endogenous, constitutively activated GPCR. This is impor 
tant in facilitating a significant "signal to noise' ratio; Such a 
significant ratio is import preferred for the screening of can 
didate compounds as disclosed herein. 
The construction of a construct useful for expression of a 

GPCR Fusion Protein is within the purview of those having 
ordinary skill in the art. Commercially available expression 
vectors and systems offer a variety of approaches that can fit 
the particular needs of an investigator. The criteria of impor 
tance for such a GPCR Fusion Protein construct is that the 
GPCR sequence and the G protein sequence both be 
in-frame (preferably, the sequence for the GPCR is upstream 
of the G protein sequence) and that the “stop' codon of the 
GPCR must be deleted or replaced such that upon expression 
of the GPCR, the G protein can also be expressed. The 
GPCR can be linked directly to the G protein, or there can be 
spacer residues between the two (preferably, no more than 
about 12, although this number can be readily ascertained by 
one of ordinary skill in the art). We have a preference (based 
upon convenience) of use of a spacer in that some restriction 
sites that are not used will, effectively, upon expression, 
become a spacer. Most preferably, the G protein that couples 
to the GPCR will have been identified prior to the creation of 
the GPCR Fusion Protein construct. Because there are only a 
few G proteins that have been identified, it is preferred that a 
construct comprising the sequence of the G protein (i.e., a 
universal G protein construct) be available for insertion of an 
endogenous GPCR sequence therein; this provides for effi 
ciency in the context of large-scale Screening of a variety of 
different endogenous GPCRs having different sequences. 
E. Other Utility 

Although a preferred use of the human orphan GPCRs 
disclosed herein may be for the direct identification of can 
didate compounds as inverse agonists, agonists or partial 
agonists (preferably for use as pharmaceutical agents), these 
versions of human GPCRs can also be utilized in research 
settings. For example, in vitro and in vivo systems incorpo 
rating GPCRs can be utilized to further elucidate and under 
stand the roles these receptors play in the human condition, 
both normal and diseased, as well as understanding the role 
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of constitutive activation as it applies to understanding the 
signaling cascade. The value in human orphan GPCRs is that 
its utility as a research tool is enhanced in that by determin 
ing the location(s) of such receptors within the body, the 
GPCRs can be used to understand the role of these receptors 
in the human body before the endogenous ligand therefor is 
identified. Other uses of the disclosed receptors will become 
apparent to those in the art based upon, interalia, a review of 
this patent document. 

Although a preferred use of the non-endogenous versions 
of the human RUP3 disclosed herein may be for the direct 
identification of candidate compounds as inverse agonists, 
agonists or partial agonists (preferably for use as pharma 
ceutical agents), this version of human RUP3 can also be 
utilized in research settings. For example, in vitro and in 
vivo systems incorporating RUP3 can be utilized to further 
elucidate the roles RUP3 plays in the human condition, par 
ticularly with respect to the human pancreas, both nonnal 
and diseased (and in particular, diseases involving regulation 
of insulin or glucagon, e.g., diabetes), as well as understand 
ing the role of constitutive activation as it applies to under 
standing the signaling cascade. A value in non-endogenous 
human RUP3 is that its utility as a research tool is enhanced 
in that, because of its unique features, non-endogenous 
RUP3 can be used to understand the role of RUP3 in the 
human body before the endogenous ligand therefor is identi 
fied. Other uses of the disclosed receptors will become 
apparent to those in the art based upon, interalia, a review of 
the patent document. 

EXAMPLES 

The following examples are presented for purposes of 
elucidation, and not limitation, of the present invention. 
While specific nucleic acid and amino acid sequences are 
disclosed herein, those of ordinary skill in the art are cred 
ited with the ability to make minor modifications to these 
sequences while achieving the same or Substantially similar 
results reported below. Unless otherwise indicated below, all 
nucleic acid sequences for the disclosed endogenous orphan 
human GPCRs have been sequenced and verified. For pur 
poses of equivalent receptors, those of ordinary skill in the 
art will readily appreciate that conservative Substitutions can 
be made to the disclosed sequences to obtain a functionally 
equivalent receptor. 

Example 1 
Endogenous Human GPCRs 

1. Identification of Human GPCRs 
Several of the disclosed endogenous human GPCRs were 

identified based upon a review of the GenBank database 
information. While searching the database, the following 
cDNA clones were identified as evidenced below. 

Open 
Disclosed Complete Reading Nucleic Amino 
Human DNA Frame Acid Acid 
Orphan Accession Sequence (Base SEQ ID. SEQ ID. 
GPCRs Number (Base Pairs) Pairs) NO. NO. 

hARE-3 AL033379 111,389 bp 1,260 bp 1 16 
hARE-4 AC006087 226,925 bp 1,119 bp 3 4 
hARE-5 AC006255 127,605 bp 1,104 bp 5 6 
RUP3 AL035423 140,094 bp 1,005 bp 7 8 
hRUP5 AC005849 169,144 bp 1413 bp 9 10 
RUP6 ACOO5871 218,807 bp 1,245 bp 11 12 
hRUP7 AC007922 158,858 bp 1,173 bp 13 14 

Other disclosed endogenous human GPCRs were identi 
fied by conducting a BLAST search of EST database (dbest) 
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10 
using the following EST clones as query sequences. The 
following EST clones identified were then used as a probe to 
screen a human genomic library. 

Open Nucleic Amino 
Disclosed Reading Acid Acid 
Human EST Clone? Frame SEQ SEQ 
Orphan Query Accession No. (Base ID. ID. 
GPCRs (Sequence) Identified Pairs) NO. NO. 

hGPCR27 Mouse AA77S870 125 bp 15 16 
GPCR27 

ARE-1 TDAG 1689643 999 by 17 18 
AIO90920 

ARE-2 GPCR27 68530 ,122 bp 19 2O 
AA359.504 

PPR1 Bovine 2386.67 ,053 bp 21 22 
PPR1 H67224 

hG2A Mouse See Example 113 bp 23 24 
1179426 2(a) below 

CHN3 N.A. EST 36581 113 bp 25 26 
(full length) 

CHN4 TDAG 1184934 077 bp 27 28 
AA804531 

CHN6 N.A. EST 2134670 503 bp 29 30 
(full length) 

CHN8 KIAAOOO1 EST 76445 ,029 bp 31 32 
CHN9 1365839 EST 1541536 077 bp 33 34 
hCHN10 Mouse. EST Human ,005 bp 35 36 

1365839 1365839 
RUP4 N.A. AI307658 296 bp 37 39 

N.A. = “not applicable' 

2. Full Length Cloning 
a. hC2A (Seq. Id. Nos. 23 & 24) 
Mouse EST clone 1179426 was used to obtain a human 

genomic clone containing all but three amino acid hC2A 
coding sequences. The 5'end of this coding sequence was 
obtained by using 5'RACETM, and the template for PCR was 
Clontech's Human Spleen Marathon-readyTM cDNA. The 
disclosed human G2A was amplified by PCR using the G2A 
cDNA specific primers for the first and second round PCR as 
shown in SEQ. ID. NO. 39 and SEQ. ID, NO. 40 as fol 
lows: 
5'-CTGTGTACAGCAGTTCGCAGAGTG-3'(SEQ. ID. 

NO.: 39; 1 round PCR) 
5'-GAGTGCCAGGCAGAGCAGGTAGAC-3'(SEQ. ID. 
NO. 40; second round PCR). 

PCR was performed using AdvantageTMGC Polymerase 
Kit (Clontech; manufacturing instructions will be followed), 
at 94° C. for 30 sec followed by 5 cycles of 94° C. for 5 sec 
and 72° C. for 4 min; and 30 cycles of 94° for 5 sec and 70° 
for 4 min. An approximate 1.3 Kb PCR fragment was puri 
fied from agarose gel, digested with Hind III and Xba I and 
cloned into the expression vector pRC/CMV2 (Invitrogen). 
The cloned-insert was sequenced using the T7 SequenaseTM 
kit (USB Amersham; manufacturer instructions will be 
followed) and the sequence was compared with the pre 
sented sequence. Expression of the human G2A will be 
detected by probing an RNA dot blot (Clontech; manufac 
turer instructions will be followed) with the P°-labeled 
fragment. 

b. hCHN9 (Seq. Id. Nos. 33 & 34) 
Sequencing of the EST clone 1541536 indicated that 

hCHN9 is a partial cDNA clone having only an initiation 
codon; ie., the termination codon was missing. When 
hCHN9 was used to “blast against the database (nr), the 3' 
sequence of hCHN9 was 100% homologous to the 5' 
untranslated region of the leukotriene B4 receptor cDNA, 
which contained a termination codon in the frame with 
hCHN9 coding sequence. To determine whether the 5' 
untranslated region of LTB4R cDNA was the 3' sequence of 
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hCHN9, PCR was performed using primers based upon the 
5' sequence flanking the initiation codon found in hCHN9 
and the 3' sequence around the termination codon found in 
the LTB4R 5' untranslated region. The 5' primer sequence 
utilized was as follows: 
5'-CCCGAATTCCTGCTFGCTCCCAGCTTGGCCC-3' 
SEQ. ID, NO. 41; sense) and 

5'-TGTGG ATCCTGCTGTCAAAGGTCCCATTCCGG 
3' (SEQ. ID, NO. 42; antisense). 

PCR was performed using thymus cloNA as a template and 
rTth polymerase (Perkin Elmer) with the buffer system pro 
vided by the manufacturer, 0.25 uM of each primer, and 0.2 
mM of each 4 nucleotides. The cycle condition was 30 
cycles of 94° C. for 1 min, 65° C. for 1 min and 72° C. for 1 
min and 10 sec. A 1.1 kb fragment consistent with the pre 
dicted size was obtained from PCR. This PCR fragment was 
subcloned into pCMV (see below) and sequenced (see, SEQ. 
ID, NO.:33). 

c. hRUP4 (Seq. Id. Nos. 37 & 38) 
The full length hRUP4 was cloned by RT-PCR with 

human brain cDNA (Clontech) as templates: 
5-TCACAATGCTAGGTGTGGTC-3' (SEQ. ID, NO.: 

43; sense) and 
5'-TGCATAGACAATGGGATTACAG-3' (SEQ. ID, NO.: 

44; antisense). 
PCR was performed using TaqPlusTM PrecisionTM poly 
merase (Stratagene; manufacturing instructions will be 
followed) by the following cycles: 94° C. for 2 min: 94° C. 
30 sec; 55° C. for 30 sec, 72° C. for 45 sec, and 72° C. for 10 
min. Cycles 2 through 4 were repeated 30 times. 
The PCR products were separated on a 1% agarose gel 

and a 500 bp PCR fragment was isolated and cloned into the 
pCRII-TOPO vector (Invitrogen) and sequenced using the 
T7 DNA SequenaseTM kit (Amsham) and the SP6/T7 prim 
ers (Stratagene). Sequence analysis revealed that the PCR 
fragment was indeed an alternatively spliced form of 
AI307658 having a continuous open reading frame with 
similarity to other GPCRs. The completed sequence of this 
PCR fragment was as follows: 

5'-TCACAATGCTAGGTGTGGTCTGGCTGGTG (SEO. ID. NO. : 45 

GCAGTCATAGTAGGATCACCATGTGGCACGTG 

CAACAACTTGAGATCAAATCTGACTTCCTATA 

TGAAAAGGAACACATCTGCTGCTTAGAAGAGT 

GGACCAGCCCTGTGCACCAGAAGATCTACACC 

ACCTTCATCCTTGTCATCC. TCTTCCTCCTGCC 

TCTTATGGTGATGCTTATTCTGTACGTAAAAT 

TGGTTATGAACTTTGGATAAAGAAAAGAGTTG 

GGGATGGTTCAGTGCTTCGAACTATTCATGGA 

AAAGAAATGTCCAAAATAGCCAGGAAGAAGAA 

ACGAGCTGTCATTATGATGGTGACAGTGGTGG 

CTCTCTTTGCTGTGTGCTGGGCACCATTCCAT 

GTTGTCCATATGATGATTGAATACAGTAATTT 

TGAAAAGGAATATGATGATGTCACAATCAAGA 

TGATTTTTGATATCGTGCAAATTATTGGATTT 
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- Continued 
TCCAACTCCATCTGTAATCCCATTGTCTATGC 

Based on the above sequence, two sense oligonucleotide 
primer sets: 

(SEQ. ID. NO. : 46; oligo 1) 
5 - CTGCTTAGAAGAGTGGACCAG-3 

(SEQ. ID. NO. : 47; oligo 7) 
5 - CTGTGCACGAGAAGATCTACAC-3' 

and two antisense oligonucleotide primer sets: 

(SEQ. ID. NO. : 48; oligo 3) 
5 - CAAGGATGAAGGTGGTGTAGA-3' 

(SEQ. ID. NO. : 49; oligo 4) 
5 - GTGTAGATCTTCTGGTGCACAGG-3 

were used for 3'-and 5'-race PCR with a human brain 
Marathon-ReadyTM cDNA (Clontech, Catil 7400-1) as 
template, according to manufactures instructions. DNA 
fragments generated by the RACE PCR were cloned into the 
pCRII-TOPOTM vector (Invitrogen) and sequenced using the 
SP6/T7 primers (Stratagene) and some internal primers. The 
3 RACE product contained a poly(A)tail and a completed 
open reading frame ending at a TAA stop codon. The 5' 
RACE product contained an incomplete 5' end; i.e., the ATG 
initiation codon was not present. 

Based on the new 5' sequence, oligo 3 and the following 
primer: 

5'-GCAATGCAGGTCATAGTGAGC-3' (SEQ. ID, NO.: 
50; oligo. 5) 

were used for the second round of 5 RACE PCR and the 
PCR products were analyzed as above. A third round of 5' 
RACE PCR was carried out utilizing antisense primers: 
5'-TGGAGCATGGTGACGGGAATGCAGAAG-3' 

(SEQ. ID, NO. 51: oligo 6) and 
5'-GTGATGAGCAGGT CACTGAGCGCCAAG-3' 

(SEQ. ID, NO. 52: oligo7). 
The sequence of the 5' RACE PCR products revealed the 
presence of the initiation codon ATG, and further round of 5' 
RACE PCR did not generate any more 5' sequence. The 
completed 5' sequence was confirmed by RT-PCR using 
sense primer 5'-GCAATGCAGGCGCTTAACATFAC-3' 
(SEQ. ID, NO. 53; oligo 8) 
and oligo 4 as primers and sequence analysis of the 650 bp 
PCR product generated from human brain and heart cDNA 
templates (Clontech, Catil 7404-1). The completed 3 
sequence was confirmed by RT-PCR using oligo 2 and the 
following antisense primer: 
5'-TTGGGTTACAATCTGAAGGGCA-3' (SEQ. ID. 
NO. 54: oligo 9) 

and sequence analysis of the 670 bp PCR product generated 
from human brain and heart cloNA templates. (Clontech, 
Catil 7404-1). 

d. hRUP5 (Seq. Id. Nos. 9 & 10) 
The full length hRUP5 was cloned by RT-PCR using a 

sense primer upstream from ATG, the initiation codon (SEQ. 
ID, NO. 55), and an antisense primer containing TCA as the 
stop codon (SEQ. ID. NO. 56), which had the following 
Sequences: 
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s' - ACTCCGTGTCCAGCAGGACTCTG-3' (SEO. ID. NO. : 55) 

5'-TGCGTGTTCCTGGACCCTCACGTG-3 '' (SEO. ID. NO. : 56) 

and human peripheral leukocyte cDNA (Clontech) as a tem 
plate. Advantage cDNA polymerase (Clontech) was used for 
the amplification in a 50 ul reaction by the following cycle 
with step 2 through step 4 repeated 30 times: 94° C. for 30 
sec: 94° for 15 sec; 69° for 40 sec; 72° C. for 3 min; and 72 
C. from 6 min. A 1.4 kb PCR fragment was isolated and 
cloned with the pCRII-TOPOTM vector (Invitrogen) and 
completely sequenced using the T7 DNA SequenaseTM kit 
(Amsham). See, SEQ. ID. NO.:9. 

e. hRUP6 (Seq. Id. Nos. 11 & 12) 
The full length hRUP6 was cloned by RT-PCR using 

primers: 

(SEO. ID. NO. : 
5 - CAGGCCTTGGATTTTAATGTCAGGGATGG-3 and 

57) 

(SEO. ID. NO. : 
5' - GGAGAGTCAGCTCTGAAAGAATTCAGG-3"; 

58) 

and human thymus Marathon-ReadyTMcDNA (Clontech) as 
a template. Advantage cDNA polymerase (Clontech, accord 
ing to manufacturers instructions) was used for the amplifi 
cation in a 50 ul reaction by the following cycle: 94° C. for 
30sec; 94° C. for 5 sec; 66° C. for 40sec; 72° C. for 2.5 sec 
and 72° C. for 7 min. Cycles 2 through 4 were repeated 30 
times. A 1.3. Kb PCR fragment was isolated and cloned into 
the pCRII-TOPOTM vector (Invitrogen) and completely 
sequenced (see, SEQ. ID. NO. 11) using the ABI Big Dye 
TerminatorTM kit (P.E. Biosystem). 

f hRUP7 (Seq. Id. Nos. 13 & 14) 
The full length RUP7 was cloned by RT-PCR using prim 

CS 

(SEO. ID. NO. : 59; sense) 
5-TGATGTGATGCCAGATACTAATAGCAC-3' 
and 

(SEO. ID. NO. : 60; antisense) 
5 - CCTGATTCATTTAGGTGAGATTGAGAC-3' 

and human peripheral leukocyte cDNA (Clontech) as a tem 
plate. AdvantageTM cloNA polymerase (Clontech) was used 
for the amplification in a 50 ul reaction by the following 
cycle with step 2 to step 4 repeated 30 times: 94° C. for 2 
minutes; 94° C. for 15 seconds; 60° C. for 20 seconds; 72° 
C. for 2 minutes; 72° C. for 10 minutes. A 1.25 Kb PCR 
fragment was isolated and cloned into the pCRII-TOPOTM 
vector (Invitrogen) and completely sequenced using the ABI 
Big Dye TerminatorTM kit (P.E. Biosystem). See, SEQ. ID. 
NO.: 13. 

g. haRE-5 (Seq. Id. Nos. 5 & 6) 
The full length hARE-5 was cloned by PCR using the 

hARES Specific primers 
5'-CAGCGCAGGGTGAAGCCTGAGAGC-3' SEQ. ID. 
NO.: 69 (sense, 5' of initiation codon ATG) and 
5'-GGCACCTGCTGTGACCTGTGCAGG-3 SEQ. ID. 
NO.: 70 (antisense, 3' of stop codon TGA) and human 
genomic DNA as template. TaqPlus PrecisionTM DNA poly 
merase (Stratagene) was used for the amplification by the 
following cycle with step 2 to step 4 repeated 35 times: 96° 
C., 2 minutes; 96° C., 20 seconds; 58° C., 30 seconds; 72°C, 
2 minutes; and 72°C., 10 minutes 
A 1.1 Kb PCR fragment of predicated size was isolated 

and cloned into the pCRII-TOPOTM vector (Invitrogen) and 
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completely sequenced (SEQ. ID. NO. 5) using the T7 DNA 
SequenaseTM kit (Amsham). 

h. haRE-4 (Seq. Id. Nos.: 3 & 4) 
The full length hARE-4 was cloned by PCR using the 

hARE - 4 Specific primers 
5'-CTGGTGTGCTCCATGGCATCCC-3' SEQ.I.D.N.O.:67 
(sense, 5' of initiation condon ATG) and 
5'-GTAAGCCTCCCAGAACAGAGG-3 SEQ. ID, NO.: 68 
(antisense, 3' of stop codon TGA) and human genomic DNA 
as template. Taq DNA polymerase (Stratagene) and 5% 
DMSO was used for the amplification by the following cycle 
with step 2 to step 3 repeated 35 times: 94° C., 3 minutes: 
94° C., 30 seconds; 59° C., 2 minutes; 72°C., 10 minute 
A 1.12 Kb PCR fragment of predicated size was isolated 

and cloned into the pCRII-TOPOTM vector (Invitrogen) and 
completely sequenced (SEQ. ID. NO. 3) using the T7 DNA 
SequenaseTM kit (Amsham). 

i. haRE-3 (Seq. Id. Nos.: 1 & 2) 
The full length hARE-3 was cloned by PCR using the 

hARE-3 Specific primers 
5'-gatcaagctt CCATCCTACT GAA ACC ATGGTC-3' 
SEQ.ID.NO65 (sense, lower case nucleotides represent 
Hind III overhang, ATG as initiation codon) and 
5'-gatcagatctCAGTT CCAATATTCACACCACCGTC-3' 
SEQ. ID. NO.: 66 (antisense, lower case nucleotides repre 
sent Xba I overhang, TCA as stop codon) and human 
genomic DNA as template. TaqPlus PrecisionTM DNA poly 
merase (Stratagene) was used for the amplification by the 
following cycle with step 2 to step 4 repeated 35 times: 94° 
C., 3 minutes; 94° C., 1 minute; 55° C., 1 minute; 72° C., 2 
minutes; 72°C., 10 minutes. 
A 1.3 Kb PCR fragment of predicated size was isolated 

and digested with Hind III and Xba I, cloned into the pRC/ 
CMV2 vector (Invitrogen) at the HindIII and Xba I sites and 
completely sequenced (SEQ. ID. NO.: 1) using the T7 DNA 
SequenaseTM kit (Amsham). 

j. hRUP3 (Seq. Id. Nos. 7 & 8) 
The full length hRUP3 was cloned by PCR using the 

hRUP3 Specific primers 
5'-GTCCTGCCACTTCGAGACATGG-3 SEQ. ID.NO.:71 
(Sense, ATG as intiation codon) and 
5'-GAAACTTCTCTCTGCCCTTACCGTC-3' 

SEQ.ID.N.O.:72 (antisense, 3' of stop codon TAA) and 
human genomic DNA as template. TaqPlus PrecisionTM 
DNA polymerase (Stratagene) was used for the amplifica 
tion by the following cycle with step 2 to step 4 repeated 35 
times: 94°C., 3 minutes; 94° C., 1 minute; 58° C., 1 minute; 
72°C., 2 minutes: 72° C., 10 minutes 
A 1.0 Kb PCR fragment of predicated size was isolated 

and cloned into the pCRII-TOPOTM vector (Invitrogen) and 
completely sequenced (SEQ. ID. NO.: 7)using the T7 DNA 
sequenase kit (Amsham). 

Example 2 
Receptor Expression 

Although a variety of cells are available to the art for the 
expression of proteins, it is most preferred that mammalian 
cells be utilized. The primary reason for this is predicated 
upon practicalities, i.e., utilization of, e.g., yeast cells for the 
expression of a GPCR, while possible, introduces into the 
protocol a non-mammalian cell which may not (indeed, in 
the case of yeast, does not) include the receptor-coupling, 
genetic-mechanism and secretary pathways that have 
evolved for mammalian systems—thus, results obtained in 
non-mammalian cells, while of potential use, are not as pre 
ferred as that obtained from mammalian cells. Of the mam 
malian cells, COS-7, 293 and 293T cells are particularly 
preferred, although the specific mammalian cell utilized can 
be predicated upon the particular needs of the artisan. The 
general procedure for expression of the disclosed GPCRs is 
as follows. 
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On day one, 1x10'293T cells per 150 mm plate were 
plated out. On day two, two reaction tubes will be prepared 
(the proportions to follow for each tube are per plate): tube A 
will be prepared by mixing 20 lug DNA (e.g., pCMV vector, 
pCMV vector with receptor cDNA, etc.) in 1.2 ml serum free 
DMEM (Irvine Scientific, Irvine, Calif); tube B will be pre 
pared by mixing 120 ul lipofectamine (Gibco BRL) in 1.2 ml 
serum free DMEM. Tubes A and B are admixed by inver 
sions (several times), followed by incubation at room tem 
perature for 30–45 min. The admixture can be referred to as 
the “transfection mixture'. Plated 293T cells are washed 
with 1xPBS, followed by addition of 10 ml serum free 
DMEM. 2.4 ml of the transfection mixture will then be 
added to the cells, followed by incubation for 4 hrs at 37° 
C./5% CO. The transfection mixture was then be removed 
by aspiration, followed by the addition of 25 ml of DMEM/ 
10% Fetal Bovine Serum. Cells will then be incubated at 37° 
C./5% CO. After 72hr incubation, cells can then be har 
vested and utilized for analysis. 

Example 3 
Tissue Distribution of the Disclosed Human GPCRs 

Several approaches can be used for determination of the 
tissue distribution of the GPCRs disclosed herein. 

1. Dot-Blot Analysis 
Using a commercially available human-tissue dot-blot 

format, endogenous orphan GPCRs were probed for a deter 
mination of the areas where Such receptors are localized. 
cDNA fragments from the GPCRs of Example 1 
(radiolabelled) were (or can be) used as the probe: radiola 
beled probe was (or can be) generated using the complete 
receptor cDNA (excised from the vector) using a Prime-It 
IITM Random Primer Labeling Kit (Stratagene, #300385), 
according to manufacturer's instructions. A human RNA 
Master BlottM (Clontech, #7770-1) was hybridized with the 
endogenous human GPCR radiolabeled probe and washed 
under stringent conditions according manufacturers instruc 
tions. The blot was exposed to Kodak BioMaxTM Autorad 
iography film overnight at -80° C. Results are summarized 
for several receptors in Table B and C (see FIGS. 1A and 1B 
for a grid identifying the various tissues and their locations, 
respectively). Exemplary dot-blots are provided in FIGS. 2A 
and 2B for results derived using hCHN3 and hCHN8, 
respectively. 

TABLE B 

Tissue Distribution 
ORPHANGPCR (highest levels, relative to other tissues in the dot-blot 

GPCR27 Fetal brain, Putamen, Pituitary gland, Caudate nucleus 
hARE-1 Spleen, Peripheral leukocytes, Fetal spleen 
PPR1 Pituitary gland, Heart, salivary gland, Small intestine, 

Testis 
RUP3 Pancreas 
CHN3 Fetal brain, Putamen, Occipital cortex 
CHN9 Pancreas, Small intestine, Liver 
CHN10 Kidney, Thyroid 

TABLE C 

Tissue Distribution 
ORPHANGPCR (highest levels, relative to other tissues in the dot-blot 

hARE-3 Cerebellum left, Cerebellum right, Testis, Accumbens 
GPCR3 Corpus collusum, Caudate nucleus, Liver, Heart, Inter 

Ventricular Septum 
hARE-2 Cerebellum left, Cerebellum right, Substantia 
CHN8 Cerebellum left, Cerebellum right, Kidney, Lung 

To ascertain the tissue distribution of hRUP3 mRNA, 
RT-PCR was performed using hRUP3-specific primers and 
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human multiple tissue cDNA panels (MTC, Clontech) as 
templates. Taq DNA polymerase (Stratagene) was utilized 
for the PCR reaction, using the following reaction cycles in a 
40 ul reaction: 94° C. for 2 min: 94° C. for 15 sec; 55° C. for 
30 sec; 72°C. for 1 min: 72°C., for 10 min. Primers were as 
follows: 

(SEQ. ID. NO. : 61; sense) 
5 - GACAGGTACCTTGCCATCAAG-3 

(SEO. ID. NO. : 62; antisense) 
5 - CTGCACAATGCCAGTGATAAGG-3 '' . 

20 ul of the reaction was loaded onto a 1% agarose gel: 
results are set forth in FIG. 3. 
As is supported by the data of FIG. 3, of the 16 human 

tissues in the cDNA panel utilized (brain, colon, heart, 
kidney, lung, ovary, pancreas, placenta, prostate, skeleton, 
Small intestine, spleen, testis, thymus leukocyte, and liver) a 
single hRUP3 band is evident only from the pancreas. Addi 
tional comparative analysis of the protein sequence of 
hRUP3 with other GPCRs suggest that hRUP3 is related to 
GPCRs having Small molecule endogenous ligand Such that 
it is predicted that the endogenous ligand for hRUP3 is a 
Small molecule. 
b.hRUP4 
RT-PCR was performed using hRUP4 oligo's 8 and 4 as 

primers and the human multiple tissue cloNA panels (MTC, 
Clontech) as templates. Taq DNA polymerase (Stratagene) 
was used for the amplification in a 40 ul reaction by the 
following cycles: 94° C. for 30 seconds, 94° C. for 10 
seconds, 55° C. for 30 seconds, 72° C. for 2 minutes, and 72 
C. for 5 minutes with cycles 2 through 4 repeated 30 times. 
20 ul of the reaction were loaded on a 1% agarose gel to 

analyze the RT-PCR products, and hRUP4 mRNA was found 
expressed in many human tissues, with the strongest expres 
sion in heart and kidney. (see, FIG. 4). To confirm the 
authenticity of the PCR fragments, a 300 bp fragment 
derived from the 5' end of hRUP4 was used as a probe for the 
Southern Blot analysis. The probe was labeled with P 
dCTP using the Prime-It IITM Random Primer Labeling Kit 
(Stratagene) and purified using the ProbequantTM G-50 
micro columns (Amersham). Hybridization was done over 
night at 42°C. following a 12 hr pre-hybridization. The blot 
was finally washed at 65° C. with 0.1xSSC. The Southern 
blot did confirm the PCR fragments as hRUP4. 
chRUP5 
RT-PCR was performed using the following hRUP5 spe 

cific primers: 

(SEQ. ID. NO. : 63; sense) 
s' - CTGACTTCTTGTTCCTGGCAGCAGCGG-3' 

(SEO. ID. NO. : 64; antisense) 
5'-AGACCAGCCAGGGCACGCTGAAGAGTG-3 

and the human multiple tissue cDNA panels (MTC, 
Clontech) as templates. Taq DNA polymerase (Stratagene) 
was used for the amplification in a 40 ul reaction by the 
following cycles: 94° C. for 30 sec. 94° C. for 10 sec, 62° C. 
for 1.5 min, 72° C. for 5 min, and with cycles 2 through 3 
repeated 30 times. 20 ul of the reaction were loaded on a 
1.5% agarose gel to analyze the RT-PCR products, and 
hRUP5 mRNA was found expressed only in the peripheral 
blood leukocytes (data not shown). 

d. hERUP6 
RT-PCR was applied to confirm the expression and to 

determine the tissue distribution of hRUP6. Oligonucle 
otides used, based on an alignment of AC005871 and 
GPR66 segments, had the following sequences: 
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It is intended that each of the patents, applications, and 
printed publications mentioned in this patent document be 

(SEO. ID. NO. : 73; sense) hereby incorporated by reference in their entirety. 
5'- CCAACACCAGCATCCATGGCATCAAG-3' As those skilled in the art will appreciate, numerous 

5 changes and modifications may be made to the preferred 
s' gangsarcacieri Silico's antisense) embodiments of the invention without departing from the 

AAA spirit of the invention. It is intended that all such variations 
fall within the scope of the invention and the claims that 

and the human multiple tissue cDNA panels (MTC, follow p 
E. were uses aS Alas, sCR was prote using Although a variety of Vectors are available to those in the 
laqPius Precision" polymerase (Stratagene; manu acturing 10 art, for purposes of utilization for both endogenous and non 
instructions will be followed) in a 40 ul reaction by the fol- endogenous human GPCRs, it is most preferred that the Vec 
lowing cycles: 94 C. for 30 sec; 94 C.5 sec; 66° C. for 40 tor utilized be pCMV. This vector was deposited with the 
sec, 72°C. for 2.5 min, and 72° C. for 7 min. Cycles 2 AmericanType Culture Collection (ATCC) on Oct. 13, 1998 
through 4 were repeated 30 times. (10801 University Blvd., Manassas, Va. 20110-2209 USA) 

20 ul of the reaction were loaded on a 1.2% agarose gel to 15 under the provisions of the Budapest Treaty for the Interna 
analyze the RT-PCR products, and a specific 760 bp DNA tional Recognition of the Deposit of Microorganisms for the 
fragment representing hRUP6 was expressed predominantly Purpose of Patent Procedure. The DNA was tested by the 
in the thymus and with less expression in the heart, kidney, ATCC and determined to be. The ATCC has assigned the 
lung, prostate Small intestine and testis. (see, FIG. 5). following deposit number to pCMV: ATCC #203351. 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS: 74 

<210 SEQ ID NO 1 
<211 LENGTH: 1260 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 1 

atggit cittct cqgcagtgtt gactg.cgttc cataccggga catcca acac aacatttgtc 60 

gtg tatgaaa acaccitacat gaat attaca ct coctocac catt coagca to ct gacctic 12O 

agt cc attgc titagatatag ttittgaaacc atggctic cca citggitttgag titcc ttgacc 18O 

gtgaatagta cagotgtgcc cacaa.cacca gcagcattta agagcc taala Cttgcct citt 24 O 

cagat caccc tittctgctat aatgatatt c attctgtttgttgtc.ttittct tdggaacttg 3 OO 

gttgtttgcc to atggttta ccaaaaagct gc catgaggit ctdcaattaa catcct cott 360 

gcc agcc tag cttittgcaga catgttgctt gcagtgctga acatgc cct t t c cctggta 42O 

act attctta ct acccgatg gatttittggg aaattcttct gtagggitatic togctatgttt 48O 

ttctggittat ttgttgataga aggagtagcc atcc tigctica to attagoat agataggttc 54 O 

Ctt attatag to cagaggca ggataagcta aacc catata gagctaaggit totgattgca 6 OO 

gtttcttggg caact tcctt ttgtgtagct tttic ctittag cc.gtaggaaa ccc.cgacctg 660 

cagatacctt cocq agctic c ccagtgttgttgtttggg taca caac caatcc aggctaccag 72O 

gct tatgtga ttittgatttic to tcatttct ttct tcatac cct tcc toggt aatact.gitac 78O 

toatt tatgg gcatact caa caccctt cqg cacaatgcct tdaggat.cca tagctacc ct 84 O 

galaggtatat gccticagoca ggc.ca.gcaala Ctgggtctica tagtctgca gaga cctttc 9 OO 

cagatgagca ttgacatggg ctittaaaa.ca cqtgcct tca ccactattitt gatt ct ctitt 96.O 

gctgtct tca ttgttctgct g gg.ccc catt c accacttaca gccttgtggc aa catt cagt 102O 

aag cacttitt actat cago a caacttittitt gagattagca cctdgctact gtggctctgc 108O 

tacct caagt ctdcattgaa to cqctgat c tact actgga ggattaagaa attc catgat 114 O 

gcttgcc togg acatgatgcc taagt ccttic aagtttittgc cqcagotc.cc tdgt cacaca 12 OO 

aag.cgacgga tacgt.cc tag tectgtctat gtgttgttgggg aa catcggac ggtggtgtga 1260 



Met 
1. 

Thir 

Pro 

Glu 

Ala 
65 

Glin 

Lell 

Arg 

Lell 

Thir 
145 

Phe 

Ile 

Wall 

Arg 
225 

Ala 

Wall 

Ala 

Ser 

Asp 
3. OS 

Ala 

Ala 

Ser 

Lell 

PRT 

SEQUENCE: 

Wall Phe Ser 

Thir 

Pro 

Thir 
SO 

Wall 

Ile 

Gly 

Ser 

Luell 
13 O 

Arg 

Trp 

Asp 

Arg 

Ala 
21 O 

Ala 

Ile 

Luell 

Lys 
29 O 

Met 

Wall 

Thir 

Thir 

Ile 
37 O 

Phe 

Phe 
35 

Met 

Pro 

Thir 

Asn 

Ala 
115 

Ala 

Trp 

Luell 

Arg 

Ala 
195 

Phe 

Pro 

Wall 

Luell 

Arg 

Luell 

Gly 

Phe 

Phe 

Trp 
355 

Wall 

Glin 

Ala 

Thir 

Luell 

Luell 

Ile 

Wall 

Ile 

Phe 

Phe 
18O 

Pro 

Glin 

Ile 

Tyr 
26 O 

Ile 

Gly 

Phe 

Ile 

Ser 
34 O 

Luell 

SEQ ID NO 2 
LENGTH: 
TYPE : 

ORGANISM: Homo sapiens 

419 

2 

Ala 
5 

Wall 

His 

Pro 

Thir 

Ser 
85 

Wall 

Asn 

Lell 

Phe 

Wall 
1.65 

Lell 

Wall 

Lell 

Lell 
245 

Ser 

His 

Lell 

Wall 
3.25 

Lell 

Trp 

Wall 

Pro 

Thir 

Pro 
70 

Ala 

Wall 

Ile 

Asn 

Gly 
150 

Ile 

Ile 

Lell 

Ala 

Wall 
23 O 

Ile 

Phe 

Ser 

Met 

Thir 
310 

His 

Trp 

Arg 

19 

Lell 

Glu 

Asp 

Gly 
55 

Ala 

Ile 

Lell 

Met 
135 

Lys 

Glu 

Ile 

Ile 

Wall 
215 

Phe 

Ser 

Met 

Ser 
295 

Arg 

Trp 

Phe 

Lell 

Ile 
375 

Thir 

Asn 

Luell 
4 O 

Luell 

Ala 

Met 

Luell 

Luell 
12 O 

Pro 

Phe 

Gly 

Wall 

Ala 

Gly 

Gly 

Luell 

Gly 

Pro 

Luell 

Ala 

Ala 

Cys 
360 

Ala 

Thir 
25 

Ser 

Ser 

Phe 

Ile 

Met 
105 

Ala 

Phe 

Phe 

Wall 

Glin 
185 

Wall 

Asn 

Tyr 

Ile 

Ile 
265 

Glu 

Glin 

Phe 

Pro 

Tyr 
345 

Phe 
1O 

Tyr 

Pro 

Ser 

Phe 
90 

Wall 

Ser 

Ala 

Ala 
17O 

Arg 

Ser 

Pro 

Thir 

Ser 
250 

Luell 

Gly 

Arg 

Thir 

Phe 
330 

Glin 

Luell 

Phe 

His 

Met 

Luell 

Luell 

Ser 

Ile 

Luell 

Luell 

Arg 
155 

Ile 

Glin 

Trp 

Asp 

Thir 
235 

Phe 

ASn 

Ile 

Pro 

Thir 
315 

Thir 

His 

Lys 

His 
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Thir 

Asn 

Lell 

Thir 
60 

Lell 

Lell 

Glin 

Ala 

Wall 
14 O 

Wall 

Lell 

Asp 

Ala 

Lell 

Asn 

Phe 

Thir 

Phe 
3 OO 

Ile 

Thir 

Asn 

Ser 

Asp 
38O 

Gly 

Ile 

Arg 
45 

Wall 

Asn 

Phe 

Phe 
125 

Thir 

Ser 

Lell 

Thir 

Glin 

Pro 

Ile 

Lell 

Lell 
285 

Glin 

Lell 

Phe 

Ala 
365 

Ala 

Thir 

Thir 
3 O 

Asn 

Luell 

Wall 

Ala 
11 O 

Ala 

Ile 

Ala 

Ile 

Luell 
19 O 

Ser 

Ile 

Gly 

Pro 

Arg 
27 O 

Ser 

Met 

Ile 

Ser 

Phe 
35. O 

Luell 

Ser 
15 

Luell 

Ser 

Ser 

Pro 

Ser 
95 

Ala 

Asp 

Luell 

Met 

Ile 
17s 

Asn 

Phe 

Pro 

Tyr 

Phe 
255 

His 

Glin 

Ser 

Luell 

Luell 
335 

Glu 

Asn 

Luell 

Asn 

Pro 

Phe 

Thir 

Luell 

Phe 

Met 

Met 

Thir 

Phe 
160 

Ser 

Pro 

Ser 

Glin 
24 O 

Luell 

Asn 

Ala 

Ile 

Phe 

Wall 

Ile 

Pro 

Asp 

20 





Thir 

Met 

Lell 

Wall 
145 

Arg 

Glu 

Lell 

Glin 
225 

Wall 

Asp 

Asn 

Arg 
3. OS 

Ala 

Wall 

Arg 

Asp 

Gly 

Luell 

Arg 
13 O 

Trp 

Pro 

Ser 

Luell 

Ser 
21 O 

Ser 

Ile 

Gly 

Arg 

Cys 
29 O 

Asn 

Thir 

Thir 

Pro 

Ser 
37 O 

Ala 

Ile 
115 

His 

Ala 

Ser 

Phe 

Ala 
195 

Ser 

Glin 

Phe 

Luell 

Wall 

Wall 

Thir 

Asn 

Thir 

Ser 
355 

Ala 

85 

23 

Ile Phe Glin Met Asn 

Asn Val Asp Arg Tyr 
12 O 

Lieu. Arg Arg Pro Arg 
135 

Lieu. Ile Lieu Val Phe 
150 

1.65 

Ser Asp Glu Lieu. Trip 
18O 

Glu Ala Lieu. Gly Phe 

Gly Arg Val Phe Trp 
215 

Arg Arg Arg Llys Thr 
23 O 

Lieu. Lieu. Cys Phe Val 
245 

Lieu. Arg Ser Llys Lieu 
26 O 

Arg Gly Val Lieu Met 

Lieu. Asp Pro Lieu Val 
295 

Lieu. Arg Gly Lieu. Gly 
310 

Gly Thr Arg Ala Ala 
3.25 

Asp Ala Thr Arg Pro 
34 O 

Asp Ser His Ser Lieu. 

Luell 

<210 SEQ ID NO 5 
<211 LENGTH: 1107 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 5 

atggccaact C cacagggct 

gcagctgtcg 

cgcacgc.cgg 

gcctgcacgc 

Ctgcggc.cag 

ggactgctgg 

tggaggtggg 

gactgcgcga 

c catcatgcc 

tCggggtggc 

gct cqcggcc 

gcgc.gctict c 

360 

gaacgc.ctica 

ggc actgctg 

cgc.gct citac 

gctgggCCtg 

cgc acttggc 

Cctgctcggc 

90 

Met Tyr Gly 
105 

Ala Ala Ile 

Val Ala Arg 

Ala Wall Pro 
155 

Asp Lieu. Glu 
17O 

Lys Gly Arg 
185 

Lieu. Luell Pro 

Thir Lieu Ala 

Val Arg Lieu. 
235 

Pro Tyr Asn 
250 

Wall Ala Ala 
265 

Wal Met Wall 

Tyr Tyr Phe 

Thr Pro His 
315 

Lieu Ala Glin 
330 

Asp Ala Ala 
345 

Ser Ser Phe 

gaagttctgcag 

ggcaa.cggcg 

Ctggcgcacc 

Ctggcc.gcac 

gct cqct tcc 

Ctggcacgct 

citcgtgctica 

US RE42,190 E 

- Continued 

Ser 

Wall 

Lell 
14 O 

Ala 

Wall 

Lell 

Lell 

Arg 

Lell 

Ser 

Ser 

Lell 

Ser 
3 OO 

Arg 

Ser 

Ser 

Thir 

His 
125 

Lell 

Ala 

Arg 

Lell 

Ala 

Pro 

Lell 

Thir 

Wall 

Lell 
285 

Ala 

Ala 

Glu 

Glin 

Glin 
365 

Ile 
11 O 

Pro 

Arg 

Luell 

Pro 
19 O 

Ala 

Asp 

Ala 

Luell 

Pro 
27 O 

Ala 

Glu 

Arg 

Arg 

Gly 
35. O 

cgctgctggit 

t ct cogcc.gc 

accocct cat 

caccgcc ccc 

95 

Phe Lieu. 

Lieu. Arg 

Lieu. Gly 

Wall His 
160 

Cys Phe 
17s 

Lieu Wall 

Wall Wall 

Ala Thr 

Asn Luell 
24 O 

Ala Wall 
255 

Ala Arg 

Gly Ala 

Gly Phe 

Thir Ser 
32O 

Ser Ala 
335 

Lieu. Luell 

Pro Glin 

gttgatcCtg 

cgtggtgctg 

ggacctgctg 

gctgggcc.gc 

tctgctg.ccg 

cgtgcaccc.g 

ggcc.gcggcg 

tgctic ct gct 

6 O 

12 O 

18O 

24 O 

3OO 

360 

48O 

24 



cgctgctcgg 

titcgc.gctgc 

gatago CCC 

Ctggc.cccag 

tgcctggcgc 

tcggcctt.cg 

tggcaccc.gc 

CCttctgagg 

t cctggctgg 

cc.gc.cct c ct 

tgaggc cc cc 

titt coat citt 

cgctggcc.gt 

cc.gcagcgcg 

cggct caccc 

t ct citcgc.cg 

ggg cactictt 

citccagaa.ca 

gggccacctg agagttct ct 

<210 SEQ ID NO 6 
<211 LENGTH: 368 
&212> TYPE : 
<213> ORGANISM: 

PRT 

<4 OO SEQUENCE: 6 

Met 
1. 

Gly 

Gly 

Lell 

Ile 
65 

Wall 

Ala 

Arg 

Pro 

Ala 
145 

Arg 

Ala 

Gly 

Pro 

Ser 
225 

Lell 

25 

gggCCtcggg 

gctgctcggc 

acggc.cgg.cg 

gcc.gc.cgctic 

gggccaatitt 

ggcc.gcggaa 

citt cotgtac 

tgcactgc ct 

gcaatgcct c 

gaccc.ccgag 

ctic ct ga 

Homo sapiens 

Ala Asn. Ser Thr Gly Lieu. Asn 

Luell 

Ala 

Tyr 
SO 

Met 

Arg 

Luell 

Wall 
13 O 

Luell 

Luell 

Gly 

Ala 
21 O 

Ile 

Ala 

Ile 

Luell 
35 

Luell 

Pro 

Luell 

Luell 

Arg 
115 

Luell 

Ser 

Ser 

Luell 

Ile 
195 

Arg 

Luell 

Pro 

Lieu Ala Ala Wal Wall 

Lieu Wal Wal Wall Lieu. 
4 O 

Ala His Lieu. CyS Val 
55 

Lieu. Gly Lieu. Lieu Ala 
70 

Gly Pro Ala Pro Cys 
85 

Pro Ala Cys Thr Lieu 

Lieu. Ile Wal His Pro 
12 O 

Wall Lieu. Thir Ala Wall 
135 

Leu Lleu. Gly Pro Pro 
150 

Val Lieu Ala Gly Gly 
1.65 

Ala Phe Ala Lieu Pro 
18O 

Phe Val Val Ala Arg 

Gly Ser Arg Lieu. Arg 
215 

Pro Pro Leu Arg Pro 
23 O 

Ala Lieu Ala Val Gly 
245 

c cct tcc.ggc 

gcc tacggcg 

cgcgggtc.cc 

cggcct cqcc 

gcago Ctgct 

gcc.gaag.cgg 

gggctgctgc 

ggacctgtgc 

cagaga.cccC 

ttggCaggag 

Ala Ser Glu 
1O 

Glu Val Gly 
25 

Arg Thr Pro 

Val Asp Lieu. 

Ala Pro Pro 
7s 

Arg Ala Ala 
90 

Gly Val Ala 
105 

Lieu. Arg Pro 

Trp Ala Ala 

Pro Ala Pro 
155 

Leu Gly Pro 
17O 

Ala Lieu. Lieu. 
185 

Arg Ala Ala 

Ser Asp Ser 

Arg Lieu Pro 
235 

Glin Phe Ala 
250 
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cgctctgggc 

gcatctt.cgt. 

gactic cqctic 

tgc.ccggggg 

ggctgcctta 

ctgtcacctg 

agcgcc.ccgt. 

gggcctgcac 

cagagggcc C 

ggcggagcCC 

Wall 

Ala 

Gly 

Lell 
60 

Pro 

Arg 

Ala 

Gly 

Ala 
14 O 

Pro 

Phe 

Lell 

Lell 

Lell 

Gly 

Ala 

Ala 

Lell 

Lell 
45 

Ala 

Gly 

Phe 

Lell 

Ser 
125 

Gly 

Pro 

Arg 

Lell 

Arg 

Asp 

Gly 

Gly 

Luell 
3 O 

Arg 

Ala 

Luell 

Luell 

Gly 
11 O 

Arg 

Luell 

Ala 

Pro 

Gly 
19 O 

Pro 

Ser 

Trp 

Cctgctggcc 

ggtgg.cgc.gt 

ggact ct ctg 

Caaggcggcc 

tggctg.cgc.g 

ggtcgc.ctac 

gcgcttggca 

tcc.gcaa.gc.c 

tgc.cgtaggc 

cgcataccag 

Ser Luell 
15 

Gly Asn 

Asp Ala 

Ala Ser 

Gly Arg 
8O 

Ser Ala 
95 

Lieu Ala 

Pro Pro 

Lieu. Gly 

Pro Ala 
160 

Lieu. Trp 
17s 

Ala Tyr 

Pro Arg 

Arg Lieu. 

Ala Ala 
24 O 

Leul Pro 
255 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

1107 

26 



Ala Ala Wall 
27s 

Lieu. Tyr Gly 
29 O 

Ser Arg Arg 
3. OS 

Trp. His Pro 

Pro Ala Wall 

Gly Gly Arg 
355 

27 

Ala Cys Lieu Ala Pro 
26 O 

Thir Trp Val Ala Tyr 

Lieu. Lieu. Glin Arg Pro 
295 

Ala Leu Pro Gly Pro 
310 

Arg Ala Lieu. Lieu. Glin 
3.25 

Gly Pro Ser Glu Ala 
34 O 

Ser Pro Ala Tyr Glin 

<210 SEQ ID NO 7 
<211 LENGTH: 1008 
&212> TYPE : DNA 

360 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 7 

atggaat cat 

actalacacac 

citctgctt.ca 

Ctacticacag 

cggatggcat 

tittgacaggt 

gtgg.ccgggg 

citcggaatcc 

titt cacco to 

tttgttcttct 

aagatggaac 

ttcaaagctic 

tt cott at ca. 

gaacgg tacc 

tattggcaga 

Ctcacct cat 

agttcc tigtc 

citt tot catt 

tagtggctgt 

ccttgaat ct 

accagotcto 

ttgtcactitc 

accttgcc at 

cctgcattgc 

c catgttcca 

actitcgtgct 

tct actg.cga 

atgcaggagc 

tcc.gtact.gt 

Ctggcattgt 

tgtggctgct 

aggaggtgcg 

tcotcc tott 

a catcgtcac 

<210 SEQ ID NO 8 
<211 LENGTH: 335 
&212> TYPE : PRT 

tggagtgatc 

ggctgttgctg 

ggctgttggct 

cagoccttct 

citc.cgcagct 

Caagcagc cc 

cgggctgttgg 

gCagactgcc 

gaccct ct co 

catgct caag 

Catggctgga 

gtctgttct c 

gCaggtggCC 

cgg.cgtgggc 

actgcagotc 

t ct ct cqgcc 

tat ct coagc 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 8 

Ala Ala Arg 
265 

Ser Ala Phe 

Val Arg Lieu. 

Val Arg Ala 
315 

Cys Lieu. Glin 
330 

Pro Glu Glin 
345 

Gly Pro Pro 

cittgctgtc.c 

ctgttgatcc 

gacaccittga 

cggcc cacac 

gcct ctdtcc 

titcc.gctact 

ttagtgtc.tt 

tacaaagggc 

tgcgttggct 

attgcct coa 

ggittatcgat 

attgggagct 

tgcCaggagt 

aactic cctogc 

taccacatgg 

aggaattgttg 

t cagagtttg 
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Ala Ala Glu Ala Glu 

Ala 

Ala 
3 OO 

Arg 

Thir 

Glu 

Ala 
285 

Lell 

Thir 

Pro 

Pro 

Ser 
365 

27 O 

His Pro Phe 

Gly Arg Lieu. 

Pro Glin Ala 

Pro Glu Gly 
335 

Glu Lieu Ala 
35. O 

Ser Luel Ser 

tggcctic cct cat cattgct 

acaagaatga tiggtgtcagt 

ttggtgtggc Catct ctggc 

aga agaC cct gtgcago Ctg 

t cacggit cat gctgat cacc 

tgaagat cat gagtgggttc 

acct cattgg citt cotcc.ca 

agtgcagctt ctittgctgta 

tct tcc.cagc catgctic ct c 

tgcacagcca gcagatt.cga 

CCC cacggac toccagogac 

ttgctictatic ctdgacc ccc 

gtcacct ct a cct agtgctg 

t caac cc act catctatgcc 

CCC taggagt gaagaaggtg 

gcc cagagag gcc cagggaa 

atggctaa 

Met Glu Ser Ser Phe Ser Phe Gly Val Ile Leu Ala Val Lieu Ala Ser 
1. 5 15 

Lieu. Ile Ile Ala Thr Asn. Thir Lieu Wall Ala Wall Ala Wall Lieu. Lieu. Lieu 
25 3 O 

Ile His Lys Asn Asp Gly Val Ser Lieu. Cys Phe Thr Lieu. Asn Lieu Ala 
35 4 O 45 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

1008 

28 



Wall 

Glin 
65 

Arg 

Met 

Lell 

Met 
145 

Phe 

Ala 

Ser 

Ala 

Arg 
225 

Phe 

Lell 

Glin 

Lell 
3. OS 

Ser 

Ala 
SO 

Luell 

Met 

Luell 

Luell 

Trp 
13 O 

Phe 

His 

Met 

Met 

Gly 
21 O 

Thir 

Luell 

Luell 

Luell 

Luell 
29 O 

Luell 

Ser 

Asp 

Ser 

Ala 

Ile 

Lys 
115 

Luell 

Glin 

Pro 

Luell 

His 
195 

Gly 

Wall 

Ile 

Wall 

Asn 
27s 

Phe 

29 

Thr Lieu. Ile Gly Val 
55 

Ser Pro Ser Arg Pro 
70 

Phe Wall. Thir Ser Ser 
85 

Thr Phe Asp Arg Tyr 

Ile Met Ser Gly Phe 
12 O 

Val Ser Tyr Lieu. Ile 
135 

Gln Thr Ala Tyr Lys 
150 

His Phe Wall Lieu. Thir 
1.65 

Lieu. Phe Wall Phe Phe 
18O 

Ser Glin Glin Ile Arg 

Tyr Arg Ser Pro Arg 
215 

Ser Val Lieu. Ile Gly 
23 O 

Thr Gly Ile Val Glin 
245 

Lieu. Glu Arg Tyr Lieu 
26 O 

Pro Leu. Ile Tyr Ala 

His Met Ala Lieu. Gly 
295 

Lieu. Ser Ala Arg Asn 
310 

His Ile Wall. Thir Ile 
3.25 

<210 SEQ ID NO 9 
<211 LENGTH: 1413 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 9 

atggacacta C catggaagc 

gatgatgagg 

CtcCttgggc 

ggagctggca 

Ctggcagcag 

acagctgc ct 

gggcaccgc.c 

act Cotac Co. 

cggcct tcca 

gcc.gcttcta 

c cct cagoct 

cagtcc.gc.ct 

tgacctgggit 

ccalaggtggc 

tgggttgatg 

gctgctic ct 

gatcc tagag 

c tact tcc ta. 

cgaccgctgc 

gcc cctotgg 

Ala Ile Ser 

Thr Gln Lys 
7s 

Ala Ala Ala 
90 

Lieu Ala Ile 
105 

Val Ala Gly 

Gly Phe Leu 

Gly Glin Cys 
155 

Lieu. Ser Cys 
17O 

Tyr Cys Asp 
185 

Llys Met Glu 

Thir Pro Ser 

Ser Phe Ala 
235 

Val Ala Cys 
250 

Trp Lieu. Lieu. 
265 

Tyr Trp Gln 

Val Llys Llys 

Cys Gly Pro 
315 

Ser Ser Ser 
330 

gcc actggcc 

tggga cacgg 

gcgtggctgg 

Ctcagcctgg 

atc.cggcatg 

tgggg.cgtgt 

Ctgctggcgc 

US RE42,190 E 

- Continued 

Gly 
60 

Thir 

Ser 

Ala 

Pro 
14 O 

Ser 

Wall 

Met 

His 

Asp 

Lell 

Glin 

Gly 

Wall 
3 OO 

Glu 

Glu 

Lell 

Lell 

Wall 

Glin 

Cys 
125 

Lell 

Phe 

Gly 

Lell 

Ala 

Phe 

Ser 

Glu 

Wall 

Glu 
285 

Lell 

Arg 

Phe 

Luell 

Luell 

Pro 
11 O 

Ile 

Gly 

Phe 

Phe 

Lys 
19 O 

Gly 

Gly 
27 O 

Wall 

Thir 

Pro 

Asp 

acaggcc.ccg 

tct tcctggit 

ccggctic cca 

c cct citctga 

gggga cactg 

cc tactic ct c 

tgtgcc.caca 

gtgtctgggit 

Thir Asp 

Ser Luell 
8O 

Thir Wall 
95 

Phe Arg 

Ala Gly 

Ile Pro 

Ala Wall 
160 

Phe Pro 
17s 

Ile Ala 

Ala Met 

Ala Lieu 

Thir Pro 
24 O 

His Lieu. 
255 

Asn. Ser 

Arg Lieu. 

Ser Phe 

Arg Glu 
32O 

Gly 
335 

cacagagctt 

ggc cctgctg 

ggc.ccgg cat 

cittcttgttc 

gcc.gctgggg 

cggcct citt c 

ctggtaccct 

gctggccaca 

6 O 

12 O 

18O 

24 O 

3OO 

360 

48O 

30 





Lell 

Glin 
225 

Lell 

Lell 

Glu 

Ser 

Arg 
3. OS 

Gly 

Pro 

Wall 

Thir 

Thir 
385 

Wall 

Ala 

Ser 

Ser 

Ala 
465 

Wall 
21 O 

Glin 

Ser 

Tyr 

Ala 

Pro 
29 O 

Ser 

Ser 

Thir 

Ala 

Ala 
37 O 

Ala 

Ala 

Ser 

His 

Glu 
450 

Gly 

Pro 

Ala 

Luell 

Luell 

Phe 

Wall 

Phe 

Luell 

Glin 
355 

Glin 

Glin 

Glin 

Ser 

Pro 
435 

Gly 

Pro 

33 

His Wall Lieu. Thr Glin 
215 

Ala Ala Cys Arg Gly 
23 O 

Tyr Val Val Lieu. Arg 
245 

Ala Phe Lieu. Trp Asp 
26 O 

Val Tyr Ser Asp Tyr 

Lieu. Cys Lieu Met Ala 
295 

Lieu. Ser Ser Phe Ala 
310 

Thir Pro Thr Gul Pro 
3.25 

Pro Glu Pro Met Ala 
34 O 

Pro Glin Wall Asn. Pro 
360 

Pro Glin Lieu. Asn. Pro 
375 

Pro Glin Lieu. Asn Lieu. 
390 

Pro Glin Ala Asp Thr 
4 OS 

Val Pro Ser Pro Cys 

Thr Pro Gly Ala Leu 
44 O 

Glu Ser Pro Ser Ser 

Thir 

SEQ ID NO 11 
LENGTH: 1248 
TYPE: DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 11 

atgtcaggga tiggaaaaact 

c cattccaga 

cgcago cact 

attggcaatg 

alactactaCC 

Ctggaggit ct 

ttcaagacgg 

agcgtggagc 

cgc.cgggc cc 

aacaccagca 

aac acctgaa 

tottcc tocc 

t cctggtgtg 

tott cagoct 

atgagatgtg 

c cct ctittga 

gctacgtggc 

t caggat.cct 

tccatggcat 

45.5 

t cagaatgct 

Cagcaccgag 

Cctggtgatt 

ggcggtct ct 

gcgcaactac 

gaccgtgtgc 

CatCctaCaC 

cggcatcgtc 

caagttccac 

Ala Thr Arg 

Phe Ala Arg 
235 

Leu Pro Tyr 
250 

Val Tyr Ser 
265 

Lieu. Ile Lieu 

Ser Ala Asp 

Ala Ala Lieu. 

Glin. Thir Glin 
330 

Glu Ala Glin 
345 

Thir Lieu. Glin 

Thir Ala Glin 

Met Ala Glin 

Asn. Wall Glin 
41O 

Asp Glu Ala 
425 

Glu Asp Pro 

Thir Pro Pro 

tcc tiggat.ct 

gagtatctgg 

gtgtatgtgc 

ctgcago acc 

gacct Cotgg 

cctittcttgt 

titcgcct coa 

cc.gttcc.gcg 

tggggcttct 

tactt CCCCa 

US RE42,190 E 

- Continued 

Thir 

Wall 

Glin 

Gly 

Lell 

Lell 
3 OO 

Lell 

Ser 

Pro 

Pro 

Pro 

Thir 

Ser 

Ala 

Glu 
460 

Cys His Arg Glin 

Ala 

Lell 

Tyr 

Asn 
285 

Arg 

Glu 

Asp 

Glin 

Arg 
365 

Glin 

Glin 

Pro 

Pro 

Thir 
445 

Ala 

Arg 

Ala 

Luell 
27 O 

Ser 

Thir 

Glu 

Ser 

Met 
35. O 

Ser 

Ser 

Ser 

Ala 

Thir 
43 O 

Pro 

Ala 

accagcagaa 

cct tcctctg 

caattitttgt 

aggctatgaa 

toctoctoct 

tcgggc.ccgt. 

t cct cagcat 

c caaactgca 

cc.gtgct citt 

atgggtc.cct 

Thir Ile 
24 O 

Gln Lieu. 
255 

Lieu. Trp 

Cys Lieu. 

Lieu. Luell 

Arg Pro 
32O 

Glu Gly 
335 

Asp Pro 

Asp Pro 

Asp Pro 

Asp Ser 
4 OO 

Pro Ala 
415 

Pro Ser 

Pro Ala 

Pro Gly 

act agaagat 

cggacct cqg 

ggtgggggtC 

gacgc.ccacc 

tggaatgcc C 

gggctgctac 

caccaccgt.c 

gag cacccgg 

ctic cctd.ccc 

ggtcc Caggit 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

34 



tcggccacct gtacggtcat 

t cott cott at to tacct cott 

citcagacitaa agaaagacaa 

c cct gcagaa aat cagt caa 

tgggcc.ccgt to Cacattga 

ctggctgctg togttcaac ct 

gctgtcaa.cc ccattatcta 

gtgatctott ctitt.ccacaa 

cagoggaaca tott cotgac 

caattic cc at gtcagt catc 

cagatgtcaa gaacaaacta 

<210 SEQ ID NO 12 
<211 LENGTH: 415 
&212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 12 

Lell 

Ser 

Lell 
65 

Asn 

Lell 

Lell 

Wall 

Tyr 
145 

Arg 

Phe 

Pro 

Pro 

Tyr 
225 

Lell 

Asn 

Ser 

Luell 

Ala 

Wall 
SO 

Wall 

Gly 

Phe 

Cys 
13 O 

Wall 

Arg 

Ser 

Asn 

Met 
21 O 

Luell 

Arg 

Ile 

35 

Caagcc catg 

c cc catgact 

atctottgag 

Caagatgctg 

ccgactictitc 

cgt.ccatgtg 

taacct actg 

acagtggcac 

agaatgccac 

catgcacaac 

tcaaagctitc 

Gly Met Glu Lys Lieu. Glin 
5 

Glu Asp Pro Phe Glin Lys 

Phe Lieu. Cys Gly Pro Arg 
35 4 O 

Val Tyr Val Pro Ile Phe 
55 

Cys Lieu Val Ile Lieu. Glin 
70 

Tyr Lieu. Phe Ser Lieu Ala 
85 

Met Pro Leu Glu Val Tyr 

Gly Pro Val Gly Cys Tyr 
115 12 O 

Phe Ala Ser Ile Leu Ser 
135 

Ala Ile Lieu. His Pro Phe 
150 

Ala Lieu. Arg Ile Lieu. Gly 
1.65 

Lieu Pro Asn. Thir Ser Ile 
18O 

Gly Ser Lieu Val Pro Gly 
195 

Trp Ile Tyr Asn Phe Ile 
215 

Lieu Pro Met Thir Wall Ile 
23 O 

Lieu Lys Lys Asp Llys Ser 
245 

Glin Arg Pro Cys Arg Llys 

tggat.ctaca 

gtcat cagtg 

gCagatgaag 

tttgtc.ttgg 

ttcagctittg 

gtgtcaggtg 

t ct cqc.cgct 

tcc cago atg 

tttgttggagc 

t ct cacct co 

Cactittaa.ca 

Asn Ala Ser 
1O 

His Lieu. Asn 
25 

Arg Ser His 

Val Val Gly 

His Glin Ala 
7s 

Val Ser Asp 
90 

Glu Met Trp 
105 

Phe Llys Thr 

Ile Thir Thir 

Arg Ala Lys 
55 

Ile Val Trp 
17O 

His Gly Ile 
185 

Ser Ala Thr 

Ile Glin Wall 

Ser Wall Lieu 
235 

Lieu. Glu Ala 
250 

Ser Wall Asn 

US RE42,190 E 

- Continued 

attt catcat coagg to acc 

t cc to tact a 

ggaatgcaaa 

t cittagtgtt 

tggaggagtg 

tottct tota 

tcc aggcagc 

acccacagtt 

tgaccgalaga 

caa.ca.gc.cct 

aaacctga 

Trp 

Ser 

Phe 

Wall 
60 

Met 

Lell 

Arg 

Ala 

Wall 
14 O 

Lell 

Gly 

Thir 
22O 

Ile 

Thir 

Phe 
45 

Ile 

Lell 

Asn 

Lell 
125 

Ser 

Glin 

Phe 

Phe 

Thir 

Ser 

Glu 

Met 

Glu 
3 O 

Luell 

Gly 

Thir 

Wall 

Tyr 
11 O 

Phe 

Wall 

Ser 

Ser 

His 
19 O 

Wall 

Phe 

Luell 

Gly 

Luell 

cct catggca 

tatt caaaga 

tgctatotgt 

gagtgaatcC 

cctgagctica 

atticoagaat 

gcc acct gcc 

tataggit coc 

ctic tagtgaa 

Glin Glin 
15 

Glu Tyr 

Pro Wall 

Asn. Wall 

Pro Thir 
8O 

Lieu. Luell 
95 

Pro Phe 

Glu Thir 

Glu Arg 

Thr Arg 
160 

Wall Lieu 
17s 

Tyr Phe 

Ile Llys 

Lieu. Phe 

Met Ala 
24 O 

Asn Ala 
255 

Phe Wall 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

114 O 

12 OO 

1248 

36 



Lell 

Lell 

Phe 
3. OS 

Ala 

Ala 

His 

Glin 
385 

Glin 

Wall 

Phe 
29 O 

Asn 

Wall 

Phe 

Asp 

His 
37 O 

Ser 

Met 

Luell 

Phe 

Luell 

Asn 

Glin 

Pro 
355 

Phe 

Ser 

Ser 

26 O 

37 

Val Phe Ala Ile Cys 

Ser Phe Wall Glu Glu 
295 

Wall His Wal Wal Ser 
310 

Pro Ile Ile Tyr Asn 
3.25 

Asn. Wall Ile Ser Ser 
34 O 

Gln Leu Pro Pro Ala 
360 

Wall Glu Lieu. Thir Glu 
375 

Met His ASn Ser His 
390 

Arg Thr Asn Tyr Glin 
4 OS 

<210 SEQ ID NO 13 
<211 LENGTH: 1173 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 13 

atgccagata ctaatagdac 

tittatgtc.ct 

gtggtgga.ca 

gactitctittg 

gattittggaa 

tctgtatata 

t cittatagaa 

gtgctggc ct 

gg tagtgaat 

ttggaatticg 

Ctgtggaagc 

to Calacat Ct 

tcgacagaag 

ttitt cottcaa. 

caat cagatt 

ttagccaagt 

ctgttcacaa 

agaattgcat 

tgtcacaa.gc 

CCat Cacaac 

tag tagctitt 

aaaacct tag 

tgggtgttgat 

aggaaatctg 

acattgtc.ct 

Ctcaa.catac 

t cittagtgaa 

gtgaac Ctgg 

tgatcc cagt 

gtgat catct 

gtggacactic 

titcctgcatc 

galaccalagat 

ctgtagct ct 

cactggcc at 

ttgtccttitc 

tittggctt.ca 

gctttcaaaa 

acagtcggtc 

<210 SEQ ID NO 14 

aat Caattta 

tgctataatg 

a catcgaagt 

ctic cattic ct 

tgt attittgg 

catcagot at 

tgggg.tcttg 

tgggccaatg 

attttittt cq 

catct tagt c 

Cagtaggtgc 

att cagaggit 

ct t t catt ca. 

gaatagdaat 

t caccalaagg 

t ct ct taggg 

attt tatt co 

gtggttcaat 

ggctttcttg 

agitat cittct 

265 

Trp Ala Pro 

Trp Ser Glu 

Gly Val Phe 
315 

Lieu. Luell Ser 
330 

Phe His Lys 
345 

Glin Arg Asn 

Asp Ile Gly 

Lieu Pro Thir 
395 

Ser Phe His 
41O 

t cactaa.gca 

Ctaggaaatg 

agittatttitt 

ttgtacatcc 

ct cact actg 

gatcgatacc 

aagattgtta 

attictag titt 

gaatggtaca 

gct tatttca 

caaagccatc 

agacitat citt 

gagagacaga 

acaattgctt 

gaacatgttg 

gtttittgctg 

t cagcaa.cag 

tcc tttgtca 

aaaat attitt 

taa 

US RE42,190 E 

- Continued 

Phe 

Ser 
3 OO 

Phe 

Arg 

Glin 

Ile 

Pro 

Ala 

Phe 

His 
285 

Lell 

Arg 

Trp 

Phe 
365 

Glin 

Lell 

Asn 

27 O 

Ile 

Ala 

Luell 

Phe 

His 
35. O 

Luell 

Phe 

Ser 

citcgtgttac 

ctittggit cat 

ttct taacett 

ct cacacgct 

act atctgtt 

tgtcagt ct c 

Ctctgatggit 

cagagticttg 

tcc ttgc cat 

acatgaatat 

Ctggactgac 

Caaggagat C 

ggagaaagag 

cCaaaatggg 

aactgct tag 

tittgctgggc 

gtc.ctaaatc 

at cost cit titt 

gtataaaaaa 

Asp Arg 

Ala Wall 

Ser Ser 

Glin Ala 
335 

Ser Glin 

Thr Glu 

Pro Cys 

Ser Glu 
4 OO 

Thir 
415 

tittagcattt 

tittagcttitt 

ggc catctot 

gttctgaatgg 

atgtacagca 

aaatgctgtg 

ggcc.gtttgg 

gaaggatgaa 

CaCat Catt C 

ttattggagc 

tgctgtc.t.ct 

t ctittctgca 

tagt ct catg 

ttcottctgc 

agcCaggaga 

to catatt ct 

agtttggitat 

gtatic cattg 

gcaacct cta 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

114 O 

1173 

38 



<211 LENGTH: 
&212> TYPE : 

<213> ORGANISM: Homo sapiens 
PRT 

<4 OO SEQUENCE: 

Met 
1. 

Thir 

Asn 

Arg 

Gly 
65 

Asp 

Lell 

Wall 

Lell 
145 

Gly 

Ile 

Phe 

Arg 

Gly 
225 

Ser 

Ser 

Ala 

Glin 

Lell 
3. OS 

Lell 

Ser 

Wall 

Phe 

Ser 

Pro Asp Thr 

Luell 

Ala 

Ser 
SO 

Wall 

Phe 

Luell 

Luell 
13 O 

Wall 

Ser 

Thir 

Asn 

Cys 
21 O 

His 

Thir 

Ser 

Ser 

Arg 
29 O 

Ala 

Phe 

Wall 

Asn 

Luell 
37 O 

Arg 

Ala 

Luell 
35 

Ser 

Ile 

Gly 

Thir 

Ser 
115 

Asn 

Glu 

Ser 

Met 
195 

Glin 

Ser 

Glu 

Luell 

Lys 
27s 

Glu 

Ile 

Thir 

Trp 

Pro 
355 

Ser 

Phe 
2O 

Wall 

Ser 

Ala 
1OO 

Wall 

Ile 

Gly 

Phe 
18O 

Asn 

Ser 

Phe 

Wall 

Met 
26 O 

Met 

His 

Luell 

Ile 

Tyr 
34 O 

Luell 

Ile 

Wall 

390 

14 

Asn 
5 

Phe 

Ile 

Phe 

Ile 

Glu 
85 

Ser 

Ser 

Wall 

Pro 

Glu 
1.65 

Lell 

Ile 

His 

Pro 
245 

Phe 

Gly 

Wall 

Lell 

Wall 
3.25 

Arg 

Lell 

Phe 

Ser 

Ser 

Met 

Lell 

Phe 

Pro 
70 

Ile 

Wall 

Asn 

Thir 

Met 
150 

Pro 

Glu 

Pro 

Gly 
23 O 

Ala 

Ser 

Ser 

Glu 

Gly 
310 

Lell 

Ile 

Tyr 

Ser 

39 

Thir 

Ser 

Ala 

Lell 
55 

Lell 

Ala 

Lell 
135 

Ile 

Gly 

Phe 

Trp 

Gly 
215 

Arg 

Ser 

Ser 

Phe 

Lell 
295 

Wall 

Ser 

Ala 

Pro 

Ile 
375 

Ile 

Luell 

Phe 
4 O 

Asn 

Tyr 

Wall 

Asn 

Wall 
12 O 

Met 

Luell 

Phe 

Wall 

Ser 

Luell 

Luell 

Phe 

Arg 

Ser 
28O 

Lel 

Phe 

Phe 

Phe 

Lel 

360 

Asn 

Wall 
25 

Wall 

Luell 

Ile 

Phe 

Ile 
105 

Ser 

Wall 

Wall 

Phe 

Ile 
185 

Luell 

Thir 

Ser 

His 

Thir 
265 

Glin 

Arg 

Ala 

Trp 
345 

Luell 

Ala 

Wall 

Ala 

Pro 

Trp 
90 

Wall 

Ala 

Ser 

Ser 
17O 

Pro 

Trp 

Ala 

Ser 

Ser 
250 

Ser 

Ala 

Wall 

Ser 
330 

Luell 

His 

Glin 

Ser 

Phe 

Asp 

Ile 

His 

Luell 

Luell 

Arg 

Wall 

Glu 
155 

Glu 

Wall 

Lys 

Wall 

Arg 
235 

Glu 

Met 

Asp 

Arg 

Cys 
315 

Ser 

Glin 

Lys 

Pro 

US RE42,190 E 

- Continued 

Lell 

Ala 

Ser 
60 

Thir 

Thir 

Ile 

Thir 

Trp 
14 O 

Ser 

Trp 

Ile 

Arg 

Ser 
22O 

Arg 

Arg 

Asn 

Ser 

Arg 
3 OO 

Trp 

Ala 

Trp 

Arg 

Lell 
38O 

Ser 

Ile 

Asn 
45 

Asp 

Lell 

Thir 

Ser 

Glin 
125 

Wall 

Trp 

Lell 

Asp 

Ser 

Ser 

Glin 

Ser 

Wall 
285 

Lell 

Ala 

Thir 

Phe 

Phe 
365 

Pro 

Thir 

Met 
3 O 

Luell 

Phe 

Phe 

Asp 

Tyr 
11 O 

His 

Luell 

Ile 

Wall 
19 O 

His 

Asn 

Luell 

Arg 

Asn 
27 O 

Ala 

Ala 

Pro 

Gly 

Asn 
35. O 

Glin 

Ser 

Arg 
15 

Luell 

Arg 

Phe 

Glu 

Tyr 
95 

Asp 

Thir 

Ala 

Asp 

Luell 
17s 

Ala 

Luell 

Ile 

Ser 

Arg 
255 

Thir 

Luell 

Pro 
335 

Ser 

Glin 

Wall 

Gly 

His 

Wall 

Trp 

Luell 

Arg 

Gly 

Phe 

Glu 
160 

Ala 

Tyr 

Ser 

Ala 
24 O 

Lys 

Ile 

His 

Ser 

Ser 

Phe 

Ala 

His 

40 





Phe 

Cys 
145 

Asp 

Pro 

Wall 

His 

His 
225 

Asn 

Gly 

Lell 

Wall 

Tyr 
3. OS 

Thir 

Wall 

Phe 

Asp 

Tyr 
13 O 

Ala 

Gly 

Asp 

Wall 

Asp 
21 O 

Asp 

Trp 

Ile 

Glu 

Thir 
29 O 

Luell 

Ala 

Pro 

Luell 
37 O 

Ala 

Ala 

Gly 

Gly 

Gly 
195 

Arg 

Trp 

Thir 

Arg 

Glu 

Luell 

Arg 

Ser 

Phe 

Cys 
355 

43 

Glu Arg Lieu Ala Gly 
135 

Trp Ala Lieu Ala Lieu 
150 

Gly Asp Asp Glu Asp 
1.65 

Ala Pro Gly Ala Lieu. 
18O 

Ala Thir His Lieu. Wall 

Arg Llys Met Arg Pro 
215 

Thr Phe His Gly Pro 
23 O 

Ala Gly Phe Gly Arg 
245 

Pro Ala Gly Pro Gly 
26 O 

Phe Lys Thr Glu Lys 

Lieu. Phe Lieu Lleu Lieu. 
295 

Val Lieu Val Arg Pro 
310 

Val Trp Lieu. Thr Phe 
3.25 

Lieu. Phe Asn Arg Glu 
34 O 

Cys Glin Ser Pro Arg 
360 

Gly Ile Gly Lieu. 

SEO ID NO 17 
LENGTH: 1.OO2 
TYPE: DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 17 

atgalacacca cagtgatgca 

at agtacagc 

aatactittgg 

Ctcaaaaa.ca 

tctgacticac 

at attt tatg 

titcc to aaga 

acgg to tcaa 

agcaacaagg 

gggctgaaat 

atcc taatgc 

tgg tatt ccc 

Ctctgtgggit 

Ctttggtggc 

acctggcacc 

agaccatgta 

t catcagacc 

tott catctg 

aagcaa.cacc 

ggcatcaaat 

ttgttgttitta 

375 

aggcttcaac 

agc cct citac 

gtttgttcac 

cgacttgata 

Ctggcagctic 

tgtgggcatc 

tittgagaaat 

gttctttittg 

atcgtctgtg 

ggtaaataac 

tgtggittatt 

Trp Pro Cys 

Ala Ala Ala 
155 

Ala Pro Cys 
17O 

Gly Phe Leu 
185 

Tyr Lieu. Arg 

Ala Arg Lieu. 

Gly Ala Thr 
235 

Gly Pro Thr 
250 

Arg Gly Ala 
265 

Arg Lieu. Cys 

Trp Gly Pro 

Gly Ala Val 
315 

Ala Glin Ala 
330 

Lieu. Arg Asp 
345 

Thir Thr Gin 

agatctgagc 

acagtggittt 

atc.cccagot 

atgacactica 

agagcttittg 

gtgctgttag 

attitt totala 

t tott catct 

aaaaagtgtg 

atatgccagt 

gcaaaaaaag 

US RE42,190 E 

- Continued 

Ala 
14 O 

Phe 

Ala 

Lell 

Lell 

Wall 
22O 

Gly 

Pro 

Arg 

Tyr 
3 OO 

Pro 

Gly 

Ala 

Ala 

Pro 

Lell 

Lell 

Lell 

Pro 

Glin 

Pro 

Arg 

Met 
285 

Wall 

Glin 

Ile 

Phe 

Thir 
365 

Met 

Pro 

Glu 

Luell 
19 O 

Phe 

Ala 

Ala 

Ala 

Luell 
27 O 

Phe 

Wall 

Ala 

Asn 

Arg 
35. O 

His 

ggtgc.cccag 

tcttgaccgg 

c ct coacct it 

tgctt cottt 

tgttgtcgttt 

ggct catagc 

aaaaacctgt 

c cctdccaaa 

Ctt Cottaala 

ttattittctg 

tatatgattic 

Lieu Wall 

Wall Lieu 
160 

Glin Arg 
17s 

Ala Wall 

Phe Ile 

Wall Ser 

Ala Ala 
24 O 

Lieu Wall 
255 

Lieu Wall 

Tyr Ala 

Ala Ser 

Tyr Lieu. 
32O 

Pro Wall 
335 

Ala Glin 

Pro Cys 

aga cact cqg 

catcc togctg 

CatCatctac 

CaaaatcCt C 

ttctt.cggtg 

ctittgacaga 

ttittgcaaaa 

tacgatc.ttg 

ggggcCtctg 

gactgtttitt 

ttatagaaag 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

44 



tccaaaagta 

gctgtc.ttct 

Caalaccala Ca 

actic tott tt 

aaaaaatt Ca 

gaaaat cata 

Met 
1. 

Arg 

Wall 

Wall 

Lell 
65 

Ser 

Phe 

Lell 

Arg 

Phe 
145 

Ser 

Glin 

Wall 

Asp 
225 

Ala 

Glin 

Ile 

Glu 
3. OS 

aggacagaaa 

ttgttgttgttt 

atalagactga 

tggcagcaac 

Cagaaaagct 

gcagt cagac 

SEQ ID NO 18 
LENGTH 333 
TYPE : 

ORGANISM: Homo sapiens 
PRT 

SEQUENCE: 18 

45 

a.a.a. Caacaaa. 

tgctic cattt 

Ctgtag actg 

taacatttgt 

accatgitatg 

agacaacata 

Asn Thr Thr Val Met Glin Gly 

Asp 

Phe 

His 
SO 

Wall 

Asp 

Ser 

Gly 

Asn 
13 O 

Ile 

Asn 

Gly 

Phe 

Ile 
21 O 

Arg 

Wall 

Thir 

Luell 

Cys 
29 O 

Thir 

Luell 
35 

Ile 

Ala 

Ser 

Ser 

Luell 
115 

Ile 

Trp 

Pro 

Ile 
195 

Ala 

Phe 

His 

Phe 
27s 

Met 

Luell 

5 

Arg Ile Val Glin Lieu. 

Thr Gly Ile Lieu. Lieu 
4 O 

Pro Ser Ser Ser Thr 
55 

Asp Lieu. Ile Met Thr 
70 

His Lieu. Ala Pro Trp 
85 

Val Ile Phe Tyr Glu 

Ile Ala Phe Asp Arg 
12 O 

Phe Lieu Lys Llys Pro 
135 

Phe Phe Leu Phe Phe 
150 

Glu Ala Thr Pro Ser 
1.65 

Lieu. Gly Lieu Lys Trip 
18O 

Phe Trp Thr Val Phe 

Llys Llys Val Tyr Asp 
215 

Asn Asn Llys Llys Lieu. 
23 O 

Phe Val Cys Phe Ala 
245 

Ser Glin. Thir Asn. Asn 
26 O 

Ile Ala Lys Glu Thir 

Asp Pro Lieu. Ile Tyr 
295 

Pro Cys Met Glin Gly 
310 

aagctggaag 

cattttgc.ca 

Caaaatcaac 

atggat.ccct 

Caagggagaa 

acct taggct 

Phe Asn Arg 
1O 

Wall Phe Pro 
25 

Asn. Thir Lieu. 

Phe Ile Ile 

Luell Met Luell 
7s 

Gln Lieu. Arg 
90 

Thr Met Tyr 
105 

Phe Lieu Lys 

Wall Phe Ala 

Ile Ser Lieu. 
155 

Ser Val Lys 
17O 

His Glin Met 
185 

Ile Lieu Met 

Ser Tyr Arg 

Glu Gly Lys 
235 

Pro Phe His 
250 

Llys Thr Asp 
265 

Thir Lieu. Phe 

Ile Phe Lieu. 

Arg Llys Thr 
315 

US RE42,190 E 

- Continued 

gcaaagtatt tttgtcgtg 

gagttccata 

tgtttattgc 

taatataCat 

agaccacagc 

ga 

Ser 

Ala 

Ala 

Tyr 
60 

Pro 

Ala 

Wall 

Ile 

Lys 
14 O 

Pro 

Wall 

Lell 

Lys 
22O 

Wall 

Phe 

Lell 

Cys 
3 OO 

Thir 

Glu 

Lell 

Lell 
45 

Lell 

Phe 

Phe 

Gly 

Ile 
125 

Thir 

Asn 

Asn 

Wall 

Ser 

Phe 

Ala 

Arg 

Ala 
285 

Ala 

Arg 

Tyr 
3 O 

Trp 

Wall 

Ile 
11 O 

Arg 

Wall 

Thir 

Ala 

Asn 
19 O 

Phe 

Wall 

Arg 

Luell 
27 O 

Ala 

Ser 

tact cacagt 

taaagaaaca 

attct tatgt 

atcaa.gc.caa 

Cys Pro 
15 

Thir Wall 

Wall Phe 

Asn. Thir 

Ile Lieu. 
8O 

CyS Arg 
95 

Wall Lieu 

Pro Leu 

Ser Ile 

Ile Lieu. 
160 

Ser Luell 
17s 

Ile Cys 

Tyr Val 

Ser Lys 

Wall Wall 
24 O 

Wall Pro 
255 

Glin Asn 

Thir Asn 

Phe Thr 

Ser Glin 
32O 

72 O 

84 O 

9 OO 

96.O 

1 OO2 

46 





Met 

Arg 

Cys 
145 

Asp 

Glu 

Lell 

Lell 

Ala 
225 

Ala 

Thir 

Lell 

Ala 
3. OS 

Pro 

Thir 

Pro 

Luell 

Phe 
13 O 

Met 

Wall 

His 

Ala 

Phe 
21 O 

Ile 

Ala 

Luell 

Gly 

Ala 
29 O 

Luell 

Ile 

His 

Tyr 
37 O 

Phe 
115 

Ala 

Gly 

Arg 

Wall 
195 

Glu 

Ser 

Ala 

Luell 

Met 

Ile 

Ala 

Wall 

Ala 
355 

49 

Cys Ile Ser Val Thr 
12 O 

Ala Lys Arg Met Thr 
135 

Trp. Thir Lieu Ser Val 
150 

Thr Tyr Lys Phe Ile 
1.65 

Tyr Phe Lys Ala Asn 
18O 

Lieu Met Ala Ala Thr 

Tyr Arg His Arg Llys 
215 

Glin Asn Trp Thr Phe 
23 O 

Asn Trp Ile Ala Gly 
245 

Gly Ile Arg Glin Asn 
26 O 

Asp Glu Val Lys Gly 

Thir Lieu. Lieu. Phe Lieu. 
295 

Trp Arg Val Phe Val 
310 

Thr Ala Val Trp Met 
3.25 

Cys Phe Lieu. Lieu. Asn 
34 O 

Pro Cys Trp Gly Thr 

Wal Met 

SEQ ID NO 21 
LENGTH: 1053 
TYPE: DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 21 

atggctttgg alacagaacca 

actitatgact 

aaagttitt co 

atgg tagtgg 

Ctgaatttgg 

gcagttcatg 

ctaaactittg 

gtaactaatg 

gtctggatgg 

aatgctaggit 

acagt caata 

tcc ctd tatt 

caattitatgc 

Ctgtag caga 

ggtgggttitt 

t citctggaat 

tcc ccago.ca 

ctgc.cat citt 

gcattcc cat 

360 

gtcaiacagat 

tgaattgatc 

CCt. Cacalata 

ctattacaag 

tt tact cott 

agggaaaata 

gcagtttctg 

at Caggagtg 

gctgagcata 

titt coccogc 

Arg Tyr Met 

Leu Trp Thr 

Ala Met Ala 
155 

Arg Glu Glu 
17O 

Asp Thir Lieu. 
185 

His Ala Wall 

Met Llys Pro 

His Gly Pro 
235 

Phe Gly Arg 
250 

Gly His Ala 
265 

Glu Lys Glin 

Lieu. Lieu. Trp 

Lys Ala Cys 
315 

Ser Phe Ala 
330 

Lys Asp Lieu. 
345 

Gly Gly Ala 

tatt attatg 

tgitat caaag 

gctitt cqtca 

aaacagagaa 

citatt cactic 

atgtgcaaaa 

gcttgcatca 

ggaaaac cat 

CCC cagctgg 

tacct aggaa 

US RE42,190 E 

- Continued 

Ala 

Cys 
14 O 

Phe 

Asp 

Gly 

Wall 
22O 

Gly 

Gly 

Ala 

Lell 

Ser 
3 OO 

Ala 

Glin 

Pro 

Ile 
125 

Ala 

Pro 

Glin 

Phe 

Gly 

Glin 

Ala 

Pro 

Ser 

Gly 
285 

Pro 

Wall 

Ala 

Ala 
365 

Ala 

Ala 

Pro 

Met 
19 O 

Lys 

Met 

Thir 

Met 

Arg 
27 O 

Arg 

Pro 

Ala 

Cys 
35. O 

Pro 

aggaaaatga 

aagatgtcag 

ttggacttgc 

c caaaacaga 

tgc ctittittg 

taact tcagc 

gCataga cag 

gctggat cat 

titt titta tact 

catcaatgaa 

His His 

Wall Ile 

Wall Phe 
160 

Ile Phe 
17s 

Luell Met 

Lieu. Luell 

Wall Pro 

Gly Glin 
24 O 

Pro Pro 
255 

Arg Lieu. 

Met Phe 

Ile Wall 

His Arg 
32O 

Wall Asn 
335 

Lieu. Thir 

Arg Glu 

aatgaatggc 

agaatttgca 

aggcaatticc 

tgttgtacatc 

ggctgttaat 

cittgtacaca 

atatgtggca 

ctgtttctgt 

agtaaatgac 

agcattgatt 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

50 



caaatgctag 

tittat cacgg 

gttctgctica 

ttctgc.cgag 

atggacat cq 

atcc tittatg 

tatgggtc.ct 

Cctacagagc 

agatctgcat 

Caagga cact 

cagt cqttat 

c catagacat 

c catccaagt 

ttitt tatggg 

ggagaagaca 

caaccagtac 

<210 SEQ ID NO 22 
<211 LENGTH: 350 
&212> TYPE : 

<213> ORGANISM: Homo sapiens 
PRT 

<4 OO SEQUENCE: 22 

Met 
1. 

Glu 

Thir 

Ile 
65 

Lell 

Trp 

Phe 

Pro 
145 

Wall 

Thir 

Gly 

Phe 

Arg 
225 

Wall 

Asn 

Thir 

Glu 

51 

tggatttgta 

Catgaagatg 

agttitt catt 

Cat Ctact CC 

Cacagaaagc 

agcatctitt c 

gagacaaagt 

ttittagcatt 

Ala Lieu. Glu Glin Asn. Glin Ser 

Met 

Glu 

Ile 
SO 

Asn 

Ala 

Ile 

Luell 
13 O 

Ser 

Trp 

Wall 

Thir 

Wall 
21 O 

Thir 

Luell 

Ile 

Ser 

Ser 

Asn 

Asp 
35 

Ala 

Ala 

Luell 

Wall 

Thir 
115 

Ala 

Glin 

Met 

Asn 

Ser 
195 

Wall 

Luell 

Luell 

Wall 

Cys 
27s 

Ile 

5 

Gly Thr Tyr Asp Tyr 

Val Arg Glu Phe Ala 
4 O 

Phe Val Ile Gly Lieu 
55 

Tyr Tyr Llys Lys Glin 
70 

Ala Val Ala Asp Lieu. 
85 

Asn Ala Wal His Gly 

Ser Ala Lieu. Tyr Thr 
12 O 

Cys Ile Ser Ile Asp 
135 

Ser Gly Val Gly Lys 
150 

Ala Ala Ile Lieu. Lieu. 
1.65 

Asp Asn Ala Arg Cys 
18O 

Met Lys Ala Lieu. Ile 

Pro Phe Lieu. Ile Met 
215 

Met Lys Met Pro Asn 
23 O 

Thir Wal Wall Ile Wall 
245 

Llys Phe Cys Arg Ala 
26 O 

Asn Met Ser Lys Arg 

Ala Lieu. Phe His Ser 

gtaccct titc 

CCalaa Catta 

gtcact caac 

citgat cacca 

attgcactict 

aaaaactacg 

gtggaggagt 

taa 

Thr Asp Tyr 
1O 

Ser Glin Tyr 
25 

Llys Val Phe 

Ala Gly Asn 

Arg Thr Lys 

Lieu. Luell Luell 
90 

Trp Val Lieu. 
105 

Lieu. Asn. Phe 

Arg Tyr Val 

Pro Cys Trp 
155 

Ser Ile Pro 
17O 

Ile Pro Ile 
185 

Gln Met Lieu. 

Gly Val Cys 

Ile Lys Ile 
235 

Phe Ile Wall 
250 

Ile Asp Ile 
265 

Met Asp Ile 

Cys Lieu. Asn 

US RE42,190 E 

- Continued 

ttatt atggg ggtgtgctac 

aaatat citcg accc.ctaaaa 

tgc cittataa 

gctgcaa.cat 

ttcacagctg 

titatgaaagt 

titccttittga 

Glu 

Lell 

Ser 
60 

Thir 

Phe 

Gly 

Wall 

Ala 
14 O 

Ile 

Glin 

Phe 

Glu 

Tyr 
22O 

Ser 

Thir 

Ile 

Ala 

Pro 

Lell 

Pro 
45 

Met 

Asp 

Thir 

Ser 
125 

Wall 

Ile 

Lell 

Pro 

Ile 

Phe 

Arg 

Glin 

Ile 
285 

Ile 

Glu 

Ile 
3 O 

Wall 

Wall 

Wall 

Luell 

Ile 
11 O 

Gly 

Thir 

Wall 

Arg 
19 O 

Ile 

Pro 

Luell 

Ser 
27 O 

Glin 

Luell 

cattgtcaag 

gagcaaacgc 

CCt Caac Coa 

ggccaagaaa 

ttctgagggit 

Glu Asn 
15 

Cys Ile 

Phe Lieu. 

Wall Ala 

Pro Phe 
95 

Met Cys 

Met Glin 

Asn. Wall 

Phe Cys 
160 

Phe Tyr 
17s 

Tyr Lieu. 

Ile Gly 

Thir Ala 

Lieu Lys 
24 O 

Pro Tyr 
255 

Lieu. Ile 

Wall. Thir 

Tyr Val 

660 

72 O 

84 O 

9 OO 

96.O 

1053 

52 





Lell 

His 

Phe 

Arg 
145 

Wall 

Ala 

Thir 

Ala 
225 

Ile 

Ala 

Lell 

Thir 

His 
3. OS 

Ser 

Glu 

Pro 

Glu 

Arg 

Phe 

Asp 
13 O 

Arg 

Gly 

Phe 

Arg 

Asn 
21 O 

Ala 

Phe 

Ala 

Glu 

Wall 
29 O 

Ser 

Met 

Luell 

Wall 

Ser 
37 O 

Thir 

Trp 

Cys 
115 

Arg 

Arg 

Ile 

Asp 

Phe 
195 

His 

Glin 

Luell 

Ala 

Glu 

Asn 

Arg 

Glin 

His 
355 

55 

Gly. Thir Lieu Pro Leu 
85 

Thir Lieu. Gly Lieu. Lieu 

Asin Ile Tyr Val Ser 
12 O 

Phe Wall Ala Wal Wall 
135 

Arg Thr Ala Ile Lieu. 
150 

Val His Tyr Pro Val 
1.65 

Met Leu Gln Met Asp 
18O 

Thr Val Gly Phe Ala 

Arg Ile Phe Arg Ser 
215 

Lys Ala Lys Wall Lys 
23 O 

Val Cys Phe Ala Pro 
245 

Phe Ser Tyr Tyr Arg 
26 O 

Arg Lieu. Tyr Thr Ala 

Gly Val Ala Asp Pro 
295 

Glin Glu Val Ser Arg 
310 

Thr Asp Val Thr Arg 
3.25 

Ser Pro Wall Ala Lieu. 
34 O 

Pro Pro Gly Ser Pro 

SEO ID NO 25 
LENGTH: 1113 
TYPE: DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 25 

atggcgaact at agc.catgc 

tittctgaaac 

at ct coat tt 

gatctittgct 

gtcaaaaatg 

ggggttttgt 

ttagctat cq 

tgact tcc tt 

tgctagtgaa 

gttcagatat 

gct ctacctg 

cctgtttcca 

cc catcaccg 

360 

agctgacaac 

gggttt cata 

agatalagacic 

cct cagat ct 

gactitatggg 

cactgctitt c 

Ctt Ctataca 

Trp Val Ile 
90 

Ala Ser Lys 
105 

Ile Lieu. Phe 

Tyr Ala Lieu. 

Ile Ser Ala 

Phe Glin. Thir 
17O 

Ser Arg Ile 
185 

Ile Pro Leu 

Ile Lys Glin 

His Ser Ala 
235 

Tyr His Leu 
250 

Gly Asp Arg 
265 

Ser Wal Wall 

Ile Ile Tyr 

Ile His Lys 
315 

Lieu. Thir His 
330 

Ala Asp His 
345 

Cys Pro Ala 

attittgcaaa 

ataggagtica 

ttgcatagag 

gcaatttgtt 

actctgacitt 

atgct cittct 

aagaggctga 

US RE42,190 E 

- Contin 

Tyr Ile Arg 

Wall. Thir Ala 
11 O 

Lieu. Cys Cys 
125 

Glu Ser Arg 
14 O 

Cys Ile Phe 

Glu Asp Llys 

Ala Gly Tyr 
19 O 

Ser Ile Ile 
2O5 

Ser Met Gly 
22O 

Ile Ala Wall 

Wall Lieu. Lieu. 

Asn Ala Met 
27 O 

Phe Lieu. Cys 
285 

Wall Lieu Ala 
3 OO 

Gly Trp Llys 

Ser Arg Asp 

Tyr Thr Phe 
35. O 

Lys Arg Lieu. 
365 

atctotcgc.c 

gcgtggtggg 

Cacct tact a 

tcc catttgt 

gcaaagtgat 

gcatcagtgt 

ccttittggac 

lued 

ASn Glin 
95 

Tyr Ile 

Ile Ser 

Gly Arg 

Ile Lieu. 
160 

Glu Thir 
17s 

Ala Phe 

Luell Ser 

Wall Wall 
24 O 

Val Lys 
255 

Luell Ser 

Thir Asp 

Glu Trp 
32O 

Thr Glu 
335 

Ser Arg 

Ile Glu 

tctaa.ca.gc.c 

caacctic ctd 

citt cotgttg 

gttcaactict 

tgc ctittctg 

caccagatac 

gtgtctggct 

6 O 

12 O 

18O 

24 O 

3OO 

360 

56 



gtgatctgta 

ggcact tact 

gctaatgatt 

gtctacctica 

gtag cagcag 

gccalattggc 

caaaatgcaa 

aaaagaatca 

tacctggtgg 

ctaa.ca.gctg 

ttct Caaa.ca 

aggittaccala 

tggtgttggac 

catt cattag 

cct taggatt 

agctgatatt 

t cagcc agaa 

tag caggatt 

acaccacagg 

gCagaatgtt 

cctgttattg 

Ctgtctggat 

gggagctgag 

gggaac Ctta 

<210 SEQ ID NO 26 
<211 LENGTH: 370 
&212> TYPE : 
<213> ORGANISM: 

PRT 

<4 OO SEQUENCE: 26 

Met 
1. 

Pro 

Wall 

Ser 
65 

Wall 

Ile 

Phe 

Wall 
145 

Gly 

Arg 

Lell 

Wall 

Ser 
225 

Ala 

57 

tctgtctgtg 

ggaggaagat 

tatgctgctt 

titt cqtccac 

ctggacttitt 

tggaaggggt 

Cagaagaagg 

ctatataatg 

gagagtttitt 

gagttittgcc 

gcgctgtttic 

ctgtgttata 

Homo sapiens 

Ala Asn Tyr Ser His Ala Ala 

Luell 

Ser 

Thir 
SO 

Asp 

Ala 

Thir 
13 O 

Trp 

Thir 

Ser 

Ile 

His 
21 O 

Glin 

Asn 

Thir 

Wall 
35 

Luell 

Ile 

Asn 

Phe 

Ile 
115 

Thir 

Phe 

Luell 
195 

Asp 

Asn 

Trp 

5 

Ala Phe Lieu Lys Lieu. 

Val Gly Asn Lieu. Lieu. 
4 O 

His Arg Ala Pro Tyr 
55 

Lieu. Arg Ser Ala Ile 
70 

Gly Ser Thr Trp Thr 
85 

Lieu. Gly Val Lieu. Ser 

Ser Val Thr Arg Tyr 
12 O 

Arg Lieu. Thir Phe Trp 
135 

Lieu. Ser Wall Ala Met 
150 

Ser Phe Ile Arg Glu 
1.65 

Arg Ala Asn Asp Ser 
18O 

Lieu Ala Thr Glin Lieu. 

Arg Arg Llys Met Lys 
215 

Trp. Thir Phe His Gly 
23 O 

Lieu Ala Gly Phe Gly 

gcc atgg cat 

caatgcacct 

cittgct citca 

gat.cgaagaa 

Catggtc.ctg 

CCCaCaCCaC 

ctattggtct 

acttittctgt 

gcaa.gagggc 

Caagcaggaa 

agcacaa.ccc 

tga 

Asp Asn. Ile 
1O 

Thir Ser Lieu. 
25 

Ile Ser Ile 

Tyr Phe Leu 

Cys Phe Pro 
7s 

Tyr Gly Thr 
90 

Cys Phe His 
105 

Lieu Ala Ile 

Thr Cys Lieu. 

Ala Phe Pro 
155 

Glu Asp Glin 
17O 

Leu Gly Phe 
185 

Val Tyr Lieu. 

Pro Wall Glin 

Pro Gly Ala 
235 

Arg Gly Pro 

US RE42,190 E 

- Continued 

titc.ccc.cggit tittagacgtg 

tccaacaccg 

t cct c ctago 

gagcc agtgg 

ccaccittgct 

tagacgagtt 

t total acct it 

ctgtag tacc 

t caat cottt 

ttctt tactg 

Lell 

Gly 

Lell 

Lell 
60 

Phe 

Lell 

Thir 

Ala 

Ala 
14 O 

Pro 

Met 

Phe 
22O 

Ser 

Thir 

Glin 

Phe 

Lell 
45 

Asp 

Wall 

Thir 

Ala 

His 
125 

Wall 

Wall 

Thir 

Lell 

Lell 

Wall 

Gly 

Pro 

Asn 

Ile 
3 O 

Wall 

Luell 

Phe 

Phe 
11 O 

His 

Ile 

Luell 

Phe 

Luell 
19 O 

Ile 

Ala 

Glin 

Pro 

ctic ctitcagg 

cacacagctt 

agt ccagttt 

cCaggcagct 

gggcatcagg 

caaaatggag 

gtggggcCCC 

agggggattit 

tgtctgcatt 

cagaaaatcc 

Luell Ser 
15 

Ile Gly 

Asn. Ser 
8O 

Llys Val 
95 

Met Lieu. 

Arg Phe 

Cys Met 

Asp Wall 
160 

Gln His 
17s 

Lieu Ala 

Phe Phe 

Ala Wall 

Ala Ala 
24 O 

Thir Lieu. 

48O 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

1113 

58 





US RE42,190 E 
61 

- Continued 

1. 5 1O 15 

Lieu. Arg Asn Pro Ala Ile Ala Val Ala Lieu Pro Val Val Tyr Ser Lieu. 
2O 25 3 O 

Val Ala Ala Val Ser Ile Pro Gly Asn Lieu. Phe Ser Lieu. Trp Val Lieu 
35 4 O 45 

Cys Arg Arg Met Gly Pro Arg Ser Pro Ser Val Ile Phe Met Ile Asn 
SO 55 60 

Lieu. Ser Val Thr Asp Leu Met Leu Ala Ser Val Lieu Pro Phe Glin Ile 
65 70 7s 8O 

Tyr Tyr His Cys Asn Arg His His Trp Val Phe Gly Val Lieu. Lieu. Cys 
85 90 95 

Asn Val Val Thr Val Ala Phe Tyr Ala Asn Met Tyr Ser Ser Ile Leu 
1OO 105 11 O 

Thr Met Thr Cys Ile Ser Val Glu Arg Phe Leu Gly Val Lieu. Tyr Pro 
115 12 O 125 

Lieu. Ser Ser Lys Arg Trp Arg Arg Arg Arg Tyr Ala Val Ala Ala Cys 
13 O 135 14 O 

Ala Gly. Thir Trp Lieu Lleu Lleu Lieu. Thir Ala Lieu. Cys Pro Lieu Ala Arg 
145 150 155 160 

Thr Asp Lieu. Thr Tyr Pro Val His Ala Leu Gly Ile Ile Thr Cys Phe 
1.65 17O 17s 

Asp Val Lieu Lys Trp Thr Met Leu Pro Ser Val Ala Met Trp Ala Val 
18O 185 19 O 

Phe Lieu. Phe Thir Ile Phe Ile Lleu Lleu Phe Lieu. Ile Pro Phe Wall Ile 
195 2OO 2O5 

Thr Val Ala Cys Tyr Thr Ala Thir Ile Lieu Lys Lieu. Lieu. Arg Thr Glu 
21 O 215 22O 

Glu Ala His Gly Arg Glu Glin Arg Arg Arg Ala Val Gly Lieu Ala Ala 
225 23 O 235 24 O 

Val Val Lieu. Leu Ala Phe Val Thr Cys Phe Ala Pro Asn Asn Phe Val 
245 250 255 

Lieu. Lieu Ala His Ile Val Ser Arg Lieu. Phe Tyr Gly Llys Ser Tyr Tyr 
26 O 265 27 O 

His Val Tyr Lys Lieu. Thir Lieu. Cys Lieu. Ser Cys Lieu. Asn. Asn. Cys Lieu. 
27s 28O 285 

Asp Pro Phe Val Tyr Tyr Phe Ala Ser Arg Glu Phe Gln Lieu. Arg Lieu. 
29 O 295 3 OO 

Arg Glu Tyr Lieu. Gly Cys Arg Arg Val Pro Arg Asp Thir Lieu. Asp Thr 
3. OS 310 315 32O 

Arg Arg Glu Ser Lieu. Phe Ser Ala Arg Thir Thr Ser Val Arg Ser Glu 
3.25 330 335 

Ala Gly Ala His Pro Glu Gly Met Glu Gly Ala Thr Arg Pro Gly Lieu 
34 O 345 35. O 

Glin Arg Glin Glu Ser Val Phe 
355 

<210 SEQ ID NO 29 
<211 LENGTH: 1503 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 29 

atggagcgtC C Ct999agga CagccCaggc CC9gaggggg Cagctgaggg Ctcgc.ctgttg 6 O 

Ccagtc.gc.cg ccgggg.cgcg Ctc.cggtgcc gcggcgagtg gCacaggct g g cagc catgg 12 O 





Gly 

Cys 
145 

Lell 

Lell 

Ala 

Lell 

Wall 
225 

Arg 

Ala 

Lell 

Pro 

Gly 
3. OS 

Wall 

Thir 

Arg 

Lell 

Pro 
385 

Ser 

His 

Asp 

Gly 

Ser 
465 

Thir 

Pro 

Ala 
13 O 

Luell 

Wall 

Gly 

Asn 

Trp 
21 O 

Luell 

Arg 

Ala 

Gly 

Luell 
29 O 

Ile 

Arg 

Thir 

Thir 

Phe 
37 O 

Wall 

Luell 

Ala 

Pro 

Luell 
450 

Glu 

Gly 

Ala 

115 

Ser 

Ala 

Luell 

Ser 

Ile 
195 

Phe 

Ser 

Gly 

Ala 

Trp 
27s 

Luell 

Ala 

Ser 

Luell 
355 

Luell 

Luell 

Luell 

Luell 

Ser 
435 

Arg 

Arg 

Ser 

Ala 

Wall 

Gly 

Luell 
18O 

Luell 

Ala 

Luell 

Pro 

Ala 
26 O 

Asn 

Ala 

Ala 

Asn 

Thir 
34 O 

Ser 

Luell 

Luell 

Asn 

Luell 

Gly 

Arg 

Ser 

Pro 

Asp 
SOO 

Glin 

Cys 

Arg 
1.65 

Thir 

Lell 

Arg 

Lell 

Ala 
245 

Trp 

Cys 

Lys 

Ala 

Ala 
3.25 

Wall 

Lell 

Glin 

Pro 
4 OS 

Arg 

Ser 

Cys 

Ser 

Gly 
485 

<210 SEQ ID NO 31 
<211 LENGTH: 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

1029 

Pro 

Ala 
150 

His 

Lell 

Ser 

Glu 

Ala 
23 O 

Pro 

Gly 

Lell 

Ala 

Ile 
310 

Arg 

Ala 

Wall 

Lell 

Ala 
390 

Ile 

Lell 

Glin 

Lell 

Pro 
470 

Ala 

65 

Gly 
135 

Phe 

Pro 

Ser 

Gly 

Gly 
215 

Ile 

Wall 

Wall 

Gly 

Tyr 
295 

Arg 

Arg 

Lell 

Lell 
375 

Asp 

Ile 

Wall 

Glin 

Pro 
45.5 

Glin 

Pro 

12 O 

Ala 

Ile 

Arg 

Asp 

Pro 

Gly 

Ala 

Ser 

Ser 

Arg 

Wall 

Ala 

Luell 

Arg 

Luell 
360 

Asp 

Pro 

Ser 
44 O 

Pro 

Arg 

Thir 

Gly 

Wall 

Phe 

Luell 
185 

Luell 

Wall 

Luell 

Ser 

Lel 

265 

Lel 

Lel 

Lel 

Lys 
345 

Ala 

Wall 

Phe 

Thir 

Cys 
425 

Ala 

Gly 

Asp 

Ala 

Luell 

Luell 

His 

Luell 

Thir 

Phe 

Glu 

Arg 
250 

Luell 

Asp 

Phe 

Ala 
330 

Pro 

Phe 

Ala 

Luell 

Luell 

Gly 

Ser 

Luell 

Gly 

Ala 
490 

Arg 

Glu 
155 

Ala 

Ala 

Luell 

Wall 

Arg 
235 

Gly 

Luell 

Ala 

Ala 
315 

Arg 

Arg 

Wall 

Gly 
395 

Thir 

Arg 

Ala 

Asp 

Luell 
47s 

Arg 

US RE42,190 E 

- Continued 

Ala 
14 O 

Asn 

Pro 

Gly 

Ala 
22O 

Ser 

Arg 

Gly 

Wall 
3 OO 

Arg 

Pro 

Ser 

Ala 

Pro 

Lell 

Asn 

His 

Ala 

Gly 
460 

Asp 

Thir 

125 

Asp 

Lell 

Met 

Ala 

Lell 

Lell 

Lell 

Thir 

Lell 

Ser 
285 

Lell 

Ile 

Gly 

Lell 

Cys 
365 

Ala 

Ala 

Arg 

Ser 

Glu 
445 

Ser 

Thir 

Lell 

Ala 

Ala 

Phe 

Ala 
19 O 

Ser 

Thir 

Thir 

Luell 

Luell 
27 O 

Thir 

Ala 

Thir 

Ala 
35. O 

Trp 

Arg 

Met 

Asp 

Cys 
43 O 

Ala 

Phe 

Ser 

Wall 

Wall 

Wall 

Luell 
17s 

Pro 

Ala 

Met 

Ala 
255 

Pro 

Wall 

Phe 

Ala 
335 

Luell 

Gly 

Thir 

Ala 

Luell 
415 

Gly 

Ser 

Ser 

Gly 

Ser 
495 

Wall 

Luell 
160 

Luell 

Ala 

Ala 

Ser 

Ala 
24 O 

Met 

Ala 

Luell 

Wall 

Glin 
32O 

Gly 

Luell 

Pro 

Cys 

Asn 
4 OO 

Arg 

Arg 

Gly 

Gly 

Ser 

Glu 

66 



<4 OO SEQUENCE: 31 

67 

atgcaa.gc.cg togacaat ct cacct ctd.cg 

tacaaaat Ca 

at cacaaatg 

atttitt citta 

attct tagtg 

tcc.gtcat at 

gatcgctacc 

gctaagattic 

attctgacca 

gagttcggtc 

aatttcttaa. 

gtaagaacga 

at cattgctg 

Ctgagccaaa 

gaga.gc actic 

ctittgcaagt 

tctotgtc.cc 

c caatgtaa 

Thir 

Ile 

Asn 
65 

Ile 

Ser 

Pro 

Ser 
145 

Ile 

cc.cagg to ct citt cocactg 

gcc tdgcgat gaggattitt C 

agaacacagt catttctgat 

atgccaaact gggalacagga 

tittattt cac aatgtatat c 

agalagaccac Caggc cattt 

t citctgttgt catctgggca 

acaggcagcc gagagacaag 

tag totggca taaatagta 

ttgttattgt atgttataca 

ggggtgtagg taaagtc.ccc 

tattottt at ttgttttgtt 

cc.cgggatgt Ctttgactgc 

tgtggittaac titcct taaat 

cct tcagaaa titccttgata 

aggacaatag gaaaaaagaa 

SEQ ID NO 32 
LENGTH: 342 
TYPE : 

ORGANISM: Homo sapiens 
PRT 

SEQUENCE: 32 

Glin Ala Val Asp 

Thir 

Wall 

Phe 
SO 

Thir 

Luell 

Glin 

Phe 

Phe 
13 O 

Wall 

Luell 

Arg 

Luell 
35 

Phe 

Wall 

Ser 

Wall 

Luell 
115 

Wall 

Thir 

5 

Asp Tyr 
2O 

Phe Phe 

Glin Ile 

Ile Ser 

Asp Ala 
85 

Thir Ser 

Gly Lieu. 

Thir Ser 

Ile Trp 

Asn Arg 
1.65 

Asn Lieu. Thr 

Lys Ile Thr 

Val Gly Lieu. 
4 O 

Arg Ser Lys 
55 

Asp Lieu. Lieu. 
70 

Llys Lieu. Gly 

Wall Ile Phe 

Ile Thir Ile 
12 O 

Asn Pro Llys 
135 

Ala Phe Met 
150 

Glin Pro Arg 

Cctgggalaca 

ctic tacactg 

titt CaaatcC 

cittct catga 

C Cactgagaa 

agtattt cat 

aaaaCat CCa 

tt catgttct 

aatgtgaaga 

aattacatct 

Ctcattlacaa. 

aggaaaaagg 

cott to catt 

actgctgaaa 

gcatgcctgg 

agtatgctga 

Caggatggtg 

Ser 

Glin 
25 

Ile 

Ser 

Met 

Thir 

Tyr 
105 

Asp 

Asn 

Phe 

Asp 

Ala 

Wall 

Thir 

Asn 

Ile 

Gly 
90 

Phe 

Arg 

Luell 

Luell 

Lys 
17O 

Pro 

Luell 

ASn 

Phe 

Luell 

Pro 

Thir 

Luell 

Luell 
155 

ASn 
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Ccagt ctgtg 

toctotttitt 

ggagtaaatc 

ttctgactitt 

Cttttgttgttg 

t cctggact 

a CCCC aaaaa. 

tactic tott t 

aatgctic titt 

gtcaagt cat 

aagaactgta 

tgaacgt caa 

ttgc.ccgaat 

atact ctdtt 

atc.cgttcat 

agtgc.cccala 

gtgaccCaaa 

Gly 

Phe 

Gly 

Ile 
60 

Thir 

Lell 

Met 

Glin 

Gly 
14 O 

Ser 

Wall 

Asn 

Pro 

Lell 
45 

Ile 

Phe 

Arg 

Lys 
125 

Ala 

Lell 

Thir 

Luell 
3 O 

Ala 

Phe 

Pro 

Thir 

Ile 
11 O 

Thir 

Pro 

Caccagagac 

tgttggactt 

aaactittatt 

to Catticaaa. 

t caagttacc 

gataactatic 

t ct cttgggg 

gcc talacatg 

CCttaaatca 

tittctggatt 

ccggit catac 

agttitt catt 

to CttacaCC 

citatctgaaa 

citat t t t t to 

ttctgcaa.ca 

tgaagagact 

Ser Luell 
15 

Leu Tyr 

Met Arg 

Lieu Lys 

Phe Lys 
8O 

Phe Wall 
95 

Ser Ile 

Thr Arg 

Ile Lieu. 

As yet 
160 

Cys Ser 
17s 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

1029 

68 





<210 SEQ ID NO 34 
<211 LENGTH: 
&212> TYPE : 
<213> ORGANISM: 

PRT 

<4 OO SEQUENCE: 

Lell 

Arg 

Ala 
65 

Phe 

Wall 

Gly 

Ala 

Wall 
145 

His 

His 

Pro 

Arg 

Lell 
225 

His 

Gly 

Thir 

Wall 

Thir 
3. OS 

Arg 

Gly 

Gly 

Ser Val Cys 

Thir 

Gly 

Pro 
SO 

Luell 

Luell 

Luell 

Pro 
13 O 

Trp 

Luell 

Ala 

Phe 

Gly 
21 O 

Wall 

Ala 

Ala 

Thir 

Phe 
29 O 

Arg 

Glu 

Glin 

Pro 

Ser 

Luell 
35 

Ala 

Ala 

Thir 

Luell 
115 

Arg 

Luell 

Trp 

Ala 

Gly 
195 

Ala 

Ser 

Wall 

Luell 

Ala 

Thir 

Luell 

Gly 

Gly 

Glu 
355 

Arg 

Pro 

Arg 

Asp 

Arg 

Wall 

Ser 

Luell 

Ala 

Arg 

Ala 
18O 

Luell 

Arg 

Ala 

Asn 

Ala 
26 O 

Luell 

Ala 

Phe 

Thir 

Arg 
34 O 

Trp 

358 

Homo sapiens 

34 

Tyr 
5 

Ala 

Gly 

Gly 

Gly 

Glin 
85 

Cys 

Lell 

Arg 

Ala 

Asp 
1.65 

His 

Met 

Trp 

Ile 

Lell 
245 

Lys 

Ala 

Gly 

Glu 

Met 
3.25 

Gly 

Asp 

<210 SEQ ID NO 35 
<211 LENGTH: 1005 

Arg 

Thir 

Asn 

Arg 

Ala 
70 

Ala 

Ala 

Glin 

Ser 

Lell 
150 

Arg 

Lell 

Lell 

Gly 

Wall 
23 O 

Lell 

Lell 

Phe 

Asp 

Gly 
310 

Glu 

Asn 

Lell 

71 

Pro 

Gly 

Gly 

Pro 
55 

Wall 

Trp 

Lell 

Arg 

Pro 
135 

Lell 

Wall 

Ser 

Gly 

Ser 
215 

Lell 

Glin 

Gly 

Phe 

Lell 
295 

Ser 

Lell 

Gly 

Pro 

Thir 

Phe 
4 O 

Luell 

Luell 

Pro 

Ser 

Cys 
12 O 

Ala 

Luell 

Luell 

Cys 

Gly 

Ala 

Ala 

Gly 

Ser 
28O 

Luell 

Gly 

Arg 

Asp 

Gly 

Ala 
25 

Wall 

Ala 

Luell 

Luell 

Met 
105 

Luell 

Luell 

Ala 

Glin 

Glu 
185 

Arg 

Phe 

Wall 

Ala 
265 

Ser 

Pro 

Glu 

Thir 

Pro 
345 

Asn 

Phe 

Wall 

Ala 

Luell 

Gly 
90 

Ala 

Ala 

Wall 

Luell 
17O 

Thir 

Ser 

His 

Gly 

Ala 
250 

Gly 

Ser 

Arg 

Ala 

Thir 
330 

Gly 

Glu 

Luell 

Trp 

Thir 

Thir 

Glin 

Ala 

Wall 

Arg 

Pro 
155 

Luell 

Wall 

Gly 

Luell 
235 

Ala 

Glin 

Wall 

Ala 

Arg 
315 

Pro 

Gly 
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Thir 

Lell 

Ser 

Lell 
60 

Pro 

Ala 

Ser 

Thir 

Arg 
14 O 

Ala 

His 

Thir 

Thir 

Ala 

Lell 

Lell 

Ala 

Asn 

Gly 
3 OO 

Gly 

Glin 

Gly 

Lell 

Lell 

Lell 
45 

Wall 

Lell 

Gly 

Wall 

Arg 
125 

Lell 

Ala 

Pro 

Ala 

Lell 

Arg 

Trp 

Ala 

Ala 

Pro 
285 

Pro 

Gly 

Lell 

Met 

Luell 

Ala 
3 O 

Ala 

Luell 

Phe 

Luell 
11 O 

Pro 

Luell 

Wall 

Ser 

Phe 
19 O 

Ala 

Wall 

Ala 

Pro 

Arg 
27 O 

Wall 

Arg 

Gly 

Glu 
35. O 

Ser 
15 

Ala 

Gly 

His 

Wall 

Lys 
95 

Luell 

Phe 

Luell 

Pro 
17s 

Wall 

Arg 

Gly 

Pro 

Pro 
255 

Ala 

Luell 

Phe 

Arg 

Wall 
335 

Trp 

Luell 

Trp 

Luell 

Ala 

Ala 

Thir 

Luell 

Ala 

Arg 
160 

Wall 

Luell 

Luell 

Arg 

Tyr 
24 O 

Glu 

Gly 

Luell 

Ser 
32O 

Wall 

Asp 

72 



&212> TYPE: DNA 

73 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 35 

atgctgggga t catggcatg 

ctggaaaagt actacctitt c 

aataccattgttgtttacgg 

tat citctitta acct citctgt 

aggagittatg C caatggaaa 

gtgctt catg cca accticta 

tacttgataa ttaagtatico 

ttaatc to ct toggccatttg 

ataaatcc td ttataactga 

CCCalactaca acct cattta 

tttgttgatgt gtttcttitta 

gttgct actg citctg.ccc ct 

ttct ctdtgc tittttacacc 

gggagttgga agcagt at Ca 

cggc ctittgg cctittctgaa 

cact tcaggg acatgctgat 

agcagatggg ct catgaact 

<210 SEQ ID NO 36 
<211 LENGTH: 334 
&212> TYPE: PRT 

gaatgcaact 

catttitt tatt 

cita catct to 

citctgactta 

ctggatatat 

taccago att 

titt cogagaa 

ggttt tagta 

Caatggcacc 

Cagcatgtgt 

ttacaagatt 

tgaaaagc ct 

citat cacgt.c 

gtgcacticag 

cagtgtcatc 

gaatcaactg 

cc tact tt ca. 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 36 

Met Leu Gly Ile Met Ala Trp Asn 
1. 5 

Ala Glu Ala Ala Lieu. Glu Lys Tyr 

Glu Phe Val Val Gly Val Lieu. Gly 
35 4 O 

Ile Phe Ser Lieu Lys Asn Trp Asn 
SO 55 

Lieu. Ser Val Ser Asp Lieu Ala Phe 
65 70 

Arg Ser Tyr Ala Asn Gly Asn Trp 
85 

Ser Asn Arg Tyr Val Lieu. His Ala 

Lieu. Thir Phe Ile Ser Ile Asp Arg 
115 12 O 

Arg Glu. His Lieu. Lieu. Glin Llys Llys 
13 O 135 

Ala Ile Trp Val Lieu Val Thir Lieu. 
145 150 

Ile Asin Pro Val Ile Thr Asp Asn 
1.65 

tgcaaaaact 

gggattgagt 

t citctgaaga 

gcttittctgt 

ggaga.cgtgc 

citott tot ca. 

cacct tctgc 

accittagagt 

acctgtaatg 

ctaac actgt 

gct citct tcc 

citcaacttgg 

atgcggaatg 

gtcgt catca 

aac cctdtct 

agacacaact 

ttcagagaaa 

Ala Thr Cys 
1O 

Tyr Lieu Ser 
25 

Asn. Thir Ile 

Ser Ser Asn 

Lieu. Cys Thr 
7s 

Ile Tyr Gly 
90 

Asn Lieu. Tyr 
105 

Tyr Lieu. Ile 

Glu Phe Ala 

Glu Lieu. Lieu. 
155 

Gly. Thir Thr 
17O 
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ggctggcagc 

tcgttgttggg 

actggaacag 

gcaccct coc 

tctgcataag 

cittittat cag 

aaaagaaaga 

tact accoat 

attittgcaa.g 

tggggttcct 

taalagcagag 

t catcatggc 

tgaggat.cgc 

act cottt ta. 

totattitt ct 

toaaatcCCt 

agtga 

Ile 

Wall 

Ile 
60 

Lell 

Asp 

Thir 

Ile 

Ile 
14 O 

Pro 

Asn 

Phe 

Wall 
45 

Pro 

Wall 

Ser 

Lys 
125 

Lell 

Ile 

Asn 

Trp 

Tyr 
3 O 

Luell 

Met 

Luell 

Ile 
11 O 

Ile 

Luell 

Asp 

agaggctgcc 

agt ccttgga 

cagtaatatt 

catgctgata 

caa.ccgatat 

Catagat.cga 

gtttgctatt 

act tcc cott 

ttctggagac 

tattic ct citt 

gaataggcag 

agtggtaatc 

ttcacgc.ctg 

cattgttgaca 

tittgggagat 

tacat cottt 

Lieu Ala 
15 

Gly Ile 

Gly Tyr 

Phe Asn 

Lieu. Ile 
8O 

Cys Ile 
95 

Lieu. Phe 

Pro Phe 

Ser Luell 

Pro Leu 
160 

Phe Ala 
17s 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

1 OOS 

74 



Ser 

Lell 

Lell 
225 

Phe 

Ala 

Ile 

Wall 

Met 
3. OS 

Ser 

Ser 

Luell 

Ile 
21 O 

Pro 

Ser 

Ser 

Asn 

Ile 
29 O 

Luell 

Arg 

Gly 

Gly 
195 

Ala 

Luell 

Wall 

Arg 

Ser 
27s 

Asn 

Met 

Trp 

75 

Asp Pro Asn Tyr Asn 
18O 

Phe Lieu. Ile Pro Leu 

Lieu. Phe Lieu Lys Glin 
215 

Glu Lys Pro Lieu. Asn 
23 O 

Leu Phe Thr Pro Tyr 
245 

Lieu. Gly Ser Trp Llys 
26 O 

Phe Tyr Ile Val Thr 
28O 

Pro Val Phe Tyr Phe 
295 

Asin Gln Lieu. Arg His 
310 

Ala His Glu Lieu. Lieu. 
3.25 

SEO ID NO 37 
LENGTH: 1296 
TYPE: DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 37 

atgcagg.cgc titaacattac 

acgcgggagc 

tittggcaatg 

aaCatctitta 

gtcaccatgc 

gtgc catttg 

gtggaaaggc 

agggctitt Ca 

tggcacgtgc 

tgcttagaag 

atcc tott co 

ctittggataa 

atgtccaaaa 

citctittgctg 

tittgaaaagg 

ggattitt.cca 

aaaaatgttt 

aggcatggaa 

aatc.ca.gtgg 

agttcatcgc 

cCaagctggc 

citctggtgtt 

totgct cott 

tccagaacat 

tccagt citac 

accagggact 

Caatgctagg 

aacaacttga 

agtggaccag 

toctocct ct 

agaaaagagt 

tagc.caggaa 

tgttgctgggc 

aatatgatga 

act coatctg 

tgtctgcagt 

att caggaat 

aggaalaccala 

cc.cggagcag 

tctgt accgg 

cct cqtgctic 

Ctacgtggtg 

ggcgcticagt 

titc.cgacaac 

cgctgttgttg 

tgtgcatcct 

tgtggtctgg 

gatcaaat at 

c cctdtgcac 

tatggtgatg 

tggggatggit 

gaagaaacga 

accattcCat 

tgtcacaatc 

taatcCCatt 

ttgttattgc 

tacaatgatg 

aggagaagca 

Lieu. Ile Tyr 
185 

Phe Wal Met 

Arg Asn Arg 

Lieu Wall Ile 
235 

His Wal Met 
250 

Gln Tyr Glin 
265 

Arg Pro Lieu. 

Lieu. Lieu. Gly 

Asin Phe Lys 
315 

Lieu. Ser Phe 
330 

ttct citcggc 

Ctgcgaccgc 

accggcgtgc 

accc.gcagca 

gacctgctica 

tggctggggg 

acagaaatgc 

tittaaaatga 

Ctggtggcag 

gact tcc tat 

Cagaagatct 

cittatt ctogt 

t cagtgcttic 

gctgtcatta 

gttgtccata 

aagatgattit 

gtctatocat 

at agtaaata 

cggaagaaag 

ttcagtgatg 
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Ser 

Glin 
22O 

Met 

Arg 

Ala 

Asp 
3 OO 

Ser 

Arg 

Met 

Phe 

Wall 

Ala 

Asn 

Thir 

Phe 
285 

His 

Lell 

Glu 

Cys 
19 O 

Phe 

Ala 

Wall 

Wall 

Glin 
27 O 

Luell 

Phe 

Thir 

tcqtctacac 

t catctt cqc 

aggc.catgcg 

t cacott citt 

gtgctitt cat 

t cactatgac 

agtggcaata 

t catcgtagg 

atgaaaagga 

acaccaccitt 

acagtaaaat 

gaact attca 

tgatggtgac 

tgatgattga 

ttgctat cqt 

titatgaatga 

aaacCttct C 

caaagttitt c 

gcaac attga 

Lieu. Thir 

Thir Ala 

Wall Ile 
24 O 

Arg Ile 
255 

Wall Wall 

Asn. Ser 

Arg Asp 

Ser Phe 
32O 

ccaca acctg 

Cccagagctg 

Cctggcgctic 

caccgtcacc 

ctgcatt coc 

ttgcaagatg 

ctgcattgct 

caccaac coga 

atcacccatg 

acacatctgc 

catcc ttgtc 

tggittatgaa 

tggaaaagaa 

agtggtggct 

atacagtaat 

gcaaattatt 

aaact tcaaa. 

tccagcacaa 

Cct cagaga.g 

agt caaattg 

6 O 

12 O 

18O 

24 O 

3OO 

360 

54 O 

660 

72 O 

84 O 

9 OO 

96.O 

108 O 

114 O 

12 OO 

76 
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tgtgaacaga cagaggagaa gaaaaagctic aaacgacatc ttgct ct citt taggit Ctgaa 126 O 

Ctggctgaga attctic ctitt agacagtggg cattaa 1296 

<210 SEQ ID NO 38 
<211 LENGTH: 431 
&212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 38 

Met Glin Ala Lieu. Asn. Ile Thr Pro Glu Glin Phe Ser Arg Lieu. Lieu. Arg 
1. 5 1O 15 

Asp His Asn Lieu. Thir Arg Glu Glin Phe Ile Ala Lieu. Tyr Arg Lieu. Arg 
2O 25 3 O 

Pro Lieu Val Tyr Thr Pro Glu Lieu Pro Gly Arg Ala Lys Lieu Ala Lieu. 
35 4 O 45 

Val Lieu. Thr Gly Val Lieu. Ile Phe Ala Lieu Ala Lieu. Phe Gly Asn Ala 
SO 55 60 

Lieu Val Phe Tyr Val Val Thr Arg Ser Lys Ala Met Arg Thr Val Thr 
65 70 7s 8O 

Asn. Ile Phe Ile Cys Ser Lieu Ala Lieu. Ser Asp Lieu. Lieu. Ile Thr Phe 
85 90 95 

Phe Cys Ile Pro Val Thr Met Leu Glin Asn Ile Ser Asp Asn Trp Leu 
1OO 105 11 O 

Gly Gly Ala Phe Ile Cys Lys Met Val Pro Phe Val Glin Ser Thr Ala 
115 12 O 125 

Val Val Thr Glu Met Lieu. Thir Met Thr Cys Ile Ala Val Glu Arg His 
13 O 135 14 O 

Gln Gly Lieu Val His Pro Phe Llys Met Lys Trp Gln Tyr Thr Asn Arg 
145 150 155 160 

Arg Ala Phe Thr Met Lieu. Gly Val Val Trp Lieu Val Ala Val Ile Val 
1.65 17O 17s 

Gly Ser Pro Met Trp His Val Glin Gln Leu Glu Ile Llys Tyr Asp Phe 
18O 185 19 O 

Lieu. Tyr Glu Lys Glu. His Ile Cys Cys Lieu. Glu Glu Trp Thr Ser Pro 
195 2OO 2O5 

Val His Gln Lys Ile Tyr Thr Thr Phe Ile Leu Val Ile Leu Phe Leu 
21 O 215 22O 

Lieu Pro Leu Met Val Met Lieu. Ile Leu Tyr Ser Lys Ile Gly Tyr Glu 
225 23 O 235 24 O 

Lieu. Trp Ile Llys Lys Arg Val Gly Asp Gly Ser Val Lieu. Arg Thir Ile 
245 250 255 

His Gly Lys Glu Met Ser Lys Ile Ala Arg Llys Llys Lys Arg Ala Val 
26 O 265 27 O 

Ile Met Met Val Thr Val Val Ala Leu Phe Ala Val Cys Trp Ala Pro 
27s 28O 285 

Phe His Val Val His Met Met Ile Glu Tyr Ser Asn Phe Glu Lys Glu 
29 O 295 3 OO 

Tyr Asp Asp Val Thr Ile Llys Met Ile Phe Ala Ile Val Glin Ile Ile 
3. OS 310 315 32O 

Gly Phe Ser Asn Ser Ile Cys Asn Pro Ile Val Tyr Ala Phe Met Asn 
3.25 330 335 

Glu Asn. Phe Llys Lys Asn Val Lieu. Ser Ala Val Cys Tyr Cys Ile Val 
34 O 345 35. O 

Asn Llys Thr Phe Ser Pro Ala Glin Arg His Gly Asn Ser Gly Ile Thr 
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What is claimed is: 
1. A method for identifying a compound for regulating 

insulin concentration in the blood of a mammal comprising 
the steps of: 

contacting one or more candidate compounds with a host 
cell that expresses a receptor comprising the amino acid 
sequence of SEQID NO: 8; and 

measuring the ability of the compound or compounds to 
inhibit or stimulate said receptor, wherein said inhibi 
tion or stimulation of said receptor is indicative of a 
compound for regulating insulin concentration in the 
blood of a mammal. 

2. The method of claim 1 wherein said compound for 
regulating insulin concentration in the blood of a mammal is 
a therapeutic for treating diabetes. 

3. The method of claim 1 wherein the compound for regu 
lating insulin concentration in the blood of a mammal is 
selected from agonist, partial agonist, and inverse agonist of 
the receptor. 

4. The method of claim 1 wherein said host cell comprises 
an expression vector, said expression vector comprising a 
polynucleotide, said polynucleotide comprising a nucleotide 
sequence encoding a polypeptide comprising the amino acid 
sequence of SEQID NO: 8. 

5. The method of claim 1 where said host cell is produced 
by a method comprising: 

transfecting a cell with an expression vector, said expres 
sion vector comprising a polynucleotide, said poly 
nucleotide comprising a nucleotide sequence encoding 
a polypeptide comprising the amino acid sequence of 
SEQID NO:8: 

wherein said host cell, under appropriate culture 
conditions, produces a polypeptide comprising said 
amino acid sequence of SEQID NO: 8. 

6. A method for identifying a compound for regulating 
glucose concentration in the blood of a mammal comprising 
the steps of: 

contacting one or more candidate compounds with a host 
cell that expresses a receptor comprising the amino acid 
sequence of SEQID NO: 8; and 

measuring the ability of the compound or compounds to 
inhibit or stimulate said receptor, wherein said inhibi 
tion or stimulation of said receptor is indicative of a 
compound for regulating glucose concentration in the 
blood of a mammal. 

7. The method of claim 6 wherein said host cell comprises 
an expression vector, said expression vector comprising a 
polynucleotide, said polynucleotide comprising a nucleotide 
sequence encoding a polypeptide comprising the amino acid 
sequence of SEQID NO: 8. 

8. The method of claim 6 where said host cell is produced 
by a method comprising: 

transfecting a cell with an expression vector, said expres 
sion vector comprising a polynucleotide, said poly 
nucleotide comprising a nucleotide sequence encoding 
a polypeptide comprising the amino acid sequence of 
SEQID NO:8: 

wherein said host cell, under appropriate culture 
conditions, produces a polypeptide comprising said 
amino acid sequence of SEQID NO: 8. 

9. A method for identifying a compound for regulating 
glucagon concentration in the blood of a mammal compris 
ing the steps of 

contacting one or more candidate compounds with a host 
cell that expresses a receptor comprising the amino acid 
sequence of SEQID NO: 8; and 
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measuring the ability of the compound or compounds to 

inhibit or stimulate said receptor, wherein said inhibi 
tion or stimulation of said receptor is indicative of a 
compound for regulating glucagon concentration in the 
blood of a mammal. 

10. The method of claim 9 wherein said host cell com 
prises an expression vector, said expression vector compris 
ing a polynucleotide, said polynucleotide comprising a 
nucleotide sequence encoding a polypeptide comprising the 
amino acid sequence of SEQID NO: 8. 

11. The method of claim 9 where said host cell is pro 
duced by a method comprising: 

transfecting a cell with an expression vector, said expres 
sion vector comprising a polynucleotide, said poly 
nucleotide comprising a nucleotide sequence encoding 
a polypeptide comprising the amino acid sequence of 
SEQ ID NO:8: 

wherein said host cell, under appropriate culture 
conditions, produces a polypeptide comprising said 
amino acid sequence of SEQID NO: 8. 

12. A method for identifiving a compound for inhibiting or 
stimulating a receptor comprising: 

a) the amino acid sequence of SEO ID NO: 8, 
b) a mutant of SEO ID NO: 8, wherein lysine is substituted 

for leucine at amino acid residue 224. 
c) an amino acid sequence encoded by a nucleotide 

sequence that hybridizes to the complete complement of 
SEO ID NO:7 at 42° C., followed by washing in 0.1 x 
SSC at 65° C. 

d) an amino sequence encoded by the nucleotide sequence 
of SEO ID NO: 7; 

e) a G protein-coupled receptor having at least 95% iden 
tity to the amino acid sequence of SEO ID NO: 8, 
wherein said G protein-coupled receptor is capable of 
modulating insulin or glucagon levels, or 

f) a G protein-coupled receptor encoded by a nucleotide 
sequence having at least 95% identity to the nucleotide 
sequence of SEO ID NO:7, wherein said G protein 
coupled receptor is capable of modulating insulin or 
glucagon levels, 

comprising the steps of 
i) contacting one or more candidate compounds with a 

host cell or membrane thereof, 
wherein said host cell or membrane expresses a receptor 
comprising: 

a) the amino acid sequence of SEO ID NO: 8, 
b) a mutant of SEO ID NO: 8, wherein lysine is substituted 

for leucine at amino acid residue 224. 
c) an amino acid sequence encoded by a nucleotide 

sequence that hybridizes to the complete complement of 
SEO ID NO:7 at 42° C., followed by washing in 0.1 x 
SSC at 65° C. 

d) an amino sequence encoded by the nucleotide sequence 
of SEOID NO: 7; 

e) a G protein-coupled receptor having at least 95% iden 
tity to the amino acid sequence of SEO ID NO: 8, 
wherein said G protein-coupled receptor is capable of 
modulating insulin or glucagon levels, or 

f) a G protein-coupled receptor encoded by a nucleotide 
sequence having at least 95% identity to the nucleotide 
sequence of SEO ID NO:7, wherein said G protein 
coupled receptor is capable of modulating insulin or 
glucagon levels, and 
ii) measuring the ability of the compound or com 
pounds to inhibit or stimulate said receptor: 
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13. The method of claim 12, wherein the compound is 
selected from agonist, partial agonist, and inverse agonist of 
the receptor: 

14. The method of claim 13, wherein the compound is an 
agonist of the receptor: 

15. The method of claim 13, wherein the compound is a 
partial agonist of the receptor. 

16. The method of claim 13, wherein the compound is an 
inverse agonist of the receptor. 

17. The method of claim 12, wherein said host cell com 
prises an expression vector; said expression vector compris 
ing a polynucleotide, said polynucleotide comprising: 

a) a nucleotide sequence encoding a polypeptide compris 
ing the amino acid sequence of SEO ID NO: 8, 

b) a nucleotide sequence encoding a polypeptide compris 
ing a mutant of SEO ID NO: 8, wherein lysine is substi 
tuted for leucine at amino acid residue 224, 

c) a nucleotide sequence that hybridizes to the complete 
complement of SEO ID NO:7 at 42° C., followed by 
washing in 0.1xSSC at 65° C.; 

d) the nucleotide sequence of SEO ID NO: 7; 
e) a nucleotide sequence encoding a G protein-coupled 

receptor having at least 95% identity to the amino acid 
sequence of SEO ID NO: 8, wherein said G protein 
coupled receptor is capable of modulating insulin or 
glucagon levels, or 

f) a nucleotide sequence having at least 95% identity to 
the nucleotide sequence of SEO ID NO. 7, wherein said 
nucleotide sequence encodes a G protein-coupled 
receptor capable of modulating insulin or glucagon 
levels. 

18. The method of claim 12, wherein said host cell is 
produced by a method comprising: 

transfecting a cell with an expression vector; said expres 
Sion vector comprising a polynucleotide, said poly 
nucleotide comprising: 
a) a nucleotide sequence encoding a polypeptide com 

prising the amino acid sequence of SEOID NO: 8, 
b) a nucleotide sequence encoding a polypeptide com 

prising a mutant of SEO ID NO: 8, wherein lysine is 
substituted for leucine at amino acid residue 224, 

c) a nucleotide sequence that hybridizes to the complete 
complement of SEO ID NO. 7 at 42°C., followed by 
washing in 0.1 xSSC at 65°C; 

d) the nucleotide sequence of SEO ID NO: 7; 
e) a nucleotide sequence encoding a G protein-coupled 

receptor having at least 95% identity to the amino 
acid sequence of SEO ID NO: 8, wherein said G 
protein-coupled receptor is capable of modulating 
insulin or glucagon levels, or 

f) a nucleotide sequence having at least 95% identity to 
the nucleotide sequence of SEO ID NO. 7, wherein 
said nucleotide sequence encodes a G protein 
coupled receptor capable of modulating insulin or 
glucagon levels, 

wherein said host cell, under appropriate culture 
conditions, produces a polypeptide comprising: 
a) the amino acid sequence of SEO ID NO: 8; 
b) a mutant of SEO ID NO: 8, wherein lysine is substi 

tuted for leucine at amino acid residue 224. 
c) an amino acid sequence encoded by a nucleotide 

sequence that hybridizes to the complete complement 
of SEO ID NO:7 at 42° C., followed by washing in 
0.1XSSC at 65° C. 

d) an amino sequence encoded by the nucleotide 
sequence of SEOID NO: 7. 
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e) a G protein-coupled receptor having at least 95% 

identity to the amino acid sequence of SEO ID NO: 
8, wherein said G protein-coupled receptor is 
capable of modulating insulin or glucagon levels, or 

f) a G protein-coupled receptor encoded by a nucle 
Otide sequence having at least 95% identity to the 
nucleotide sequence of SEO ID NO:7, wherein said 
G protein-coupled receptor is capable of modulating 
insulin or glucagon levels. 

19. The method of claim 12, wherein the receptor com 
prises the amino acid sequence of SEOID NO 8. 

20. The method of claim 12, wherein the receptor is a 
mutant of SEO ID NO: 8, wherein lysine is substituted for 
leucine at amino acid residue 224. 

21. The method of claim 12, wherein the ability of the 
compound or compounds to inhibit or stimulate said recep 
tor is measured by measuring the activity of a second mes 
Senger: 

22. The method of claim 21, wherein the second messen 
ger is selected from the group consisting of adenyl cyclase 
and phospholipase C. 

23. The method of claim 12, wherein the ability of the 
compound or compounds to inhibit or stimulate said recep 
tor is measured by measuring the level of a second messen 
ger: 

24. The method of claim 23, wherein the second messen 
ger is selected from the group consisting of cAMP diacyl 
glycerol, and inositol 1,4,5-triphosphate. 

25. The method of claim 12, wherein the ability of the 
compound or compounds to inhibit or stimulate said recep 
tor is measured by measuring the binding of GTPYS to a 
membrane comprising said G protein-coupled receptor: 

26. The method of claim 12, wherein the host cell is a 
mammalian host cell. 

27. The method of claim 12, wherein the host cell is a 
yeast host cell. 

28. The method of claim 12, wherein the host cell com 
prises a reporter system comprising multiple cAMP respon 
sive elements operably linked to a reporter gene. 

29. The method of claim 12, wherein said receptor is a 
constitutively activated receptor. 

30. The method according to claim 12, wherein said 
method comprises identifying a compound for inhibiting or 
stimulating a receptor comprising: 

a) a G protein-coupled receptor having at least 98% iden 
tity to the amino acid sequence of SEO ID NO: 8, 
wherein said G protein-coupled receptor is capable of 
modulating insulin or glucagon levels, or 

b) a G protein-coupled receptor encoded by a nucleotide 
sequence having at least 98% identity to the nucleotide 
sequence of SEO ID NO:7, wherein said G protein 
coupled receptor is capable of modulating insulin or 
glucagon levels, comprising the steps of 
contacting one or more candidate compounds with a 

host cell or membrane thereof, 
wherein said host cell or membrane expresses a receptor 
comprising: 

a) a G protein-coupled receptor having at least 98% iden 
tity to the amino acid sequence of SEO ID NO: 8, 
wherein said G protein-coupled receptor is capable of 
modulating insulin or glucagon levels, or 

b) a G protein-coupled receptor encoded by a nucleotide 
sequence having at least 98% identity to the nucleotide 
sequence of SEO ID NO:7, wherein said G protein 
coupled receptor is capable of modulating insulin or 
glucagon levels, and measuring the ability of the com 
pound or compounds to inhibit or stimulate said recep 
for: 
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31. The method of claim 17, wherein said host cell com 
prises an expression vector; said expression vector compris 
ing a polynucleotide, said polynucleotide comprising: 

a) a nucleotide sequence encoding a G protein-coupled 
receptor having at least 98% identity to the amino acid 
sequence of SEO ID NO: 8, wherein said G protein 
coupled receptor is capable of modulating insulin or 
glucagon levels, or 

b) a nucleotide sequence having at least 98% identity to 
the nucleotide sequence of SEO ID NO. 7, wherein said 
nucleotide sequence encodes a G protein-coupled 
receptor capable of modulating insulin or glucagon 
levels. 

32. The method of claim 18, wherein said host cell is 
produced by a method comprising: 

transfecting a cell with an expression vector; said expres 
Sion vector comprising a polynucleotide, said poly 
nucleotide comprising: 
a) a nucleotide sequence encoding a G protein-coupled 

receptor having at least 98% identity to the amino 
acid sequence of SEO ID NO: 8, wherein said G 
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protein-coupled receptor is capable of modulating 
insulin or glucagon levels, or 

b) a nucleotide sequence having at least 98% identity to 
the nucleotide sequence of SEO ID NO. 7, wherein 
said nucleotide sequence encodes a G protein 
coupled receptor capable of modulating insulin or 
glucagon levels, 

wherein said host cell, under appropriate culture 
conditions, produces a polypeptide comprising: 
a) a G protein-coupled receptor having at least 98% 

identity to the amino acid sequence of SEO ID NO: 
8, wherein said G protein-coupled receptor is 
capable of modulating insulin or glucagon levels, or 

b) a G protein-coupled receptor encoded by a nucle 
Otide sequence having at least 98% identity to the 
nucleotide sequence of SEO ID NO:7, wherein said 
G protein-coupled receptor is capable of modulating 
insulin or glucagon levels. 
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