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METHOD OF IDENTIFYING A COMPOUND
FOR INHIBITING OR STIMULATING
HUMAN G PROTEIN-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, [file] filed 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. [60/156,333] 60/156,633, filed Sep. [28] 29,
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.] 4pplication
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.

20

25

30

35

40

45

50

55

60

65

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-
Iular 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
hCHNS, 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 hRUPG6.

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 ACID ABBREVIATIONS 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 LEU L
LYSINE LYS K
METHIONINE MET M
PHENYLALANINE PHE F
PROLINE PRO P
SERINE SER S
THREONINE THR T
TRYPTOPHAN TRY w
TYROSINE TYR Y
VALINE VAL \

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
c¢DNA. Generally, a Plasmid is introduced into a Host Cell
for the purposes of replication and/or expression of the
c¢DNA 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 GenBank™
database, while other GPCRs were discovered by utilizing a
nucleic acid sequence of a GPCR, previously sequenced, to
conduct a BLAST™ gearch of the EST database. Table A,
below, lists the disclosed endogenous orphan GPCRs along
with a GPCR’s 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.)
hARE-3  ALO033379 1,260 bp 52.3% LPA-R  U92642
hARE-4  AC006087 1,119 bp 36% P2Y5 AF000346
hARE-5  AC006255 1,104 bp 32% Oryzias D43633
latipes
hGPR27  AAT775870 1,128 bp
hARE-1  AI090920 999 bp 43% D13626
KIAA0001
hARE-2  AA359504 1,122 bp 53% GPR27
hPPR1 H67224 1,053 bp 39% EBI1 131581
hG2A AAT54702 1,113 bp 31% GPR4 136148
hRUP3 AT035423 1,005bp 30% 2133653
Drosophila
melanogaster
hRUP4 AI307658 1,296 bp 32% pNPGPR NP_004876
28% and 29%  AAC41276
Zebra fish and
Ya and Yb, AAB94616
respectively
hRUP5 AC005849 1,413bp 25% DEZ Q99788
23% FMLPR  P21462
hRUP6 AC005871 1,245bp 48% GPR66 NP__006047
hRUP7 AC007922 1,173 bp 43% H3R AF140538
hCHN3 EST 36581 1,113 bp 53% GPR27
hCHN4 AAR04531 1,077 bp 32% thrombin 4503637
hCHN6 EST 2134670 1,503 bp 36% edg-1 NP_001391
hCHNB EST 764455 1,029bp 47% D13626
KIAA0001
hCHN9 EST 1541536 1,077 bp 41% LTB4R NM__000752
hCHN10  EST 1365839 1,055bp 35%P2Y NM_002563

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 receptor’s
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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 disease/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, [*°S]GTPyS, can be used to
monitor enhanced binding to membranes which express con-
stitutively activated receptors. It is reported that [*>S] GTPyS
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 (37“Ed.)
Nichols, J. G. et al eds. Sinauver 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., p-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
[-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 Gg- 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 Gg-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, inter alia, 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, inter alia, 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 SEQID. SEQID.
GPCRs Number (Base Pairs) Pairs) NO. NO.
hARE-3  AL033379 111,389bp 1,260 bp 1 16
hARE-4  AC006087 226925bp 1,119 bp 3 4
hARE-5  AC006255 127,605bp 1,104 bp 5 6
hRUP3 AL035423 140,094 bp 1,005 bp 7 8
hRUPS AC005849  169,144bp 1,413 bp 9 10
hRUP6 ACO005871 218,807 bp 1,245 bp 11 12
hRUP7 AC007922  158,858bp 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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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 D. 1D.
GPCRs (Sequence)  Identified Pairs) NO. NO.
hGPCR27 Mouse AATT5870 1,125 bp 15 16
GPCR27
hARE-1  TDAG 1689643 999 bp 17 18
AT090920
hARE-2  GPCR27 68530 1,122 bp 19 20
AA359504
hPPR1 Bovine 238667 1,053 bp 21 22
PPRI H67224
hG2A Mouse See Example 1,113 bp 23 24
1179426 2(a) below
hCHN3 N.A. EST 36581 1,113 bp 25 26
(full length)
hCHN4 TDAG 1184934 1,077 bp 27 28
AAR04531
hCHN6 N.A. EST 2134670 1,503 bp 29 30
(full length)
hCHNB KIAA0001  EST 76445 1,029 bp 31 32
hCHN9 1365839 EST 1541536 1,077 bp 33 34
hCHNI10 Mouse EST Human 1,005 bp 35 36
1365839 1365839
hRUP4 N.A. AI307658 1,296 bp 37 39

N.A. = “not applicable”

2. Full Length Cloning

a. hG2A (Seq. Id. Nos. 23 & 24)

Mouse EST clone 1179426 was used to obtain a human
genomic clone containing all but three amino acid hG2A
coding sequences. The S'end of this coding sequence was
obtained by using 5S'/RACE™, and the template for PCR was
Clontech’s Human Spleen Marathon-ready™ cDNA. The
disclosed human G2A was amplified by PCR using the G2A
c¢DNA 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 Advantage™ GC 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/CMV?2 (Invitrogen).
The cloned-insert was sequenced using the T7 Sequenase™
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*2-labeled
fragment.

b. hCHNO (Seq. Id. Nos. 33 & 34)

Sequencing of the EST clone 1541536 indicated that
hCHNO9 is a partial cDNA clone having only an initiation
codon; ie., the termination codon was missing. When
hCHN9 was used to “blast” against the data base (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-TGTGGATCCTGCTGTCAAAGGTCCCATTCCGG-
3' (SEQ. ID. NO.: 42; antisense).
PCR was performed using thymus cDNA 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 TaqPlus™ Precision™ 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 Sequenase™ 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 (SEQ. ID. NO.: 45
GCAGTCATAGTAGGATCACCATGTGGCACGTG
CAACAACTTGAGATCAAATCTGACTTCCTATA
TGAAAAGGAACACATCTGCTGCTTAGAAGAGT
GGACCAGCCCTGTGCACCAGAAGATCTACACC
ACCTTCATCCTTGTCATCCTCTTCCTCCTGCC
TCTTATGGTGATGCTTATTCTGTACGTAAAAT
TGGTTATGAACTTTGGATAAAGAAAAGAGTTG
GGGATGGTTCAGTGCTTCGAACTATTCATGGA
AAAGAAATGTCCAAAATAGCCAGGAAGAAGAA
ACGAGCTGTCATTATGATGGTGACAGTGGTGG
CTCTCTTTGCTGTGTGCTGGGCACCATTCCAT
GTTGTCCATATGATGATTGAATACAGTAATTT

TGAAAAGGAATATGATGATGTCACAATCAAGA

TGATTTTTGATATCGTGCAAATTATTGGATTT
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-continued
TCCAACTCCATCTGTAATCCCATTGTCTATGC

A-3'

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-Ready™ cDNA (Clontech, Cat# 7400-1) as
template, according to manufacture’s instructions. DNA
fragments generated by the RACE PCR were cloned into the
pCRII-TOPO™ 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'-GTGATGAGCAGGTCACTGAGCGCCAAG-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 §'
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, Cat# 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 cDNA templates. (Clontech,
Cat# 7404-1).

d. hRUPS (Seq. Id. Nos. 9 & 10)

The full length hRUPS 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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5'-ACTCCGTGTCCAGCAGGACTCTG-3" (SEQ. ID. NO.: 55)
5'-TGCGTGTTCCTGGACCCTCACGTG-3' (SEQ. 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-TOPO™ vector (Invitrogen) and
completely sequenced using the T7 DNA Sequenase™ 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:

(SEQ. ID. NO.:
5'-CAGGCCTTGGATTTTAATGTCAGGGATGG-3"' and

57)

(SEQ. ID. NO.: 58)

5' -GGAGAGTCAGCTCTGAAAGAATTCAGG-3"' ;

and human thymus Marathon-Ready™ cDNA (Clontech) as
atemplate. Advantage cDNA polymerase (Clontech, accord-
ing to manufacturer’s 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-TOPO™ vector (Invitrogen) and completely
sequenced (see, SEQ. ID. NO.: 11) using the ABI Big Dye
Terminator™ kit (P.E. Biosystem).

f. hRUP7 (Seq. Id. Nos. 13 & 14)

The full length RUP7 was cloned by RT-PCR using prim-
ers:

(SEQ. ID. NO.: 59; sense)
5' -TGATGTGATGCCAGATACTAATAGCAC-3"'
and
(SEQ. ID. NO.: 60; antisense)

5'-CCTGATTCATTTAGGTGAGATTGAGAC-3!

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 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-TOPO™
vector (Invitrogen) and completely sequenced using the ABI
Big Dye Terminator™ 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 Precision™ 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-TOPO™ vector (Invitrogen) and
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completely sequenced (SEQ. ID. NO.: 5) using the T7 DNA
Sequenase™ 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.ID.NO.: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. Tag 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-TOPO™ vector (Invitrogen) and
completely sequenced (SEQ. ID. NO.: 3) using the T7 DNA
Sequenase™ 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'-gatcaagcttCCATCCTACTGAAACCATGGTC-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 [ overhang, TCA as stop codon) and human
genomic DNA as template. TagPlus Precision™ 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 Hind I1I and Xba I sites and
completely sequenced (SEQ. ID. NO.: 1) using the T7 DNA
Sequenase™ 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.NO.:72 (antisense, 3' of stop codon TAA) and
human genomic DNA as template. TagPlus Precision™
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-TOPO™ 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, 1x107293T 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 pg DNA (e.g., pCMV vector,
pCMYV 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
II™ Random Primer Labeling Kit (Stratagene, #300385),
according to manufacturer’s instructions. A human RNA
Master Blot™ (Clontech, #7770-1) was hybridized with the
endogenous human GPCR radiolabeled probe and washed
under stringent conditions according manufacturer’s instruc-
tions. The blot was exposed to Kodak BioMax™ 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 hCHNS,
respectively.

TABLE B

Tissue Distribution

ORPHAN GPCR  (highest levels, relative to other tissues in the dot-blot
hGPCR27 Fetal brain, Putamen, Pituitary gland, Caudate nucleus
hARE-1 Spleen, Peripheral leukocytes, Fetal spleen
hPPR1 Pituitary gland, Heart, salivary gland, Small intestine,
Testis
hRUP3 Pancreas
hCHN3 Fetal brain, Putamen, Occipital cortex
hCHN9 Pancreas, Small intestine, Liver
hCHN10 Kidney, Thyroid
TABLE C
Tissue Distribution
ORPHAN GPCR  (highest levels, relative to other tissues in the dot-blot
hARE-3 Cerebellum left, Cerebellum right, Testis, Accumbens
hGPCR3 Corpus collusum, Caudate nucleus, Liver, Heart, Inter-
Ventricular Septum
hARE-2 Cerebellum left, Cerebellum right, Substantia
hCHNS8 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"'
(SEQ. 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 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 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 II™ Random Primer Labeling Kit
(Stratagene) and purified using the ProbeQuant™ 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.

c. hRUPS

RT-PCR was performed using the following hRUPS spe-
cific primers:

(SEQ. ID. NO.: 63; sense)
5'-CTGACTTCTTGTTCCTGGCAGCAGCGG-3"'
(SEQ. 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
hRUPS mRNA was found expressed only in the peripheral
blood leukocytes (data not shown).

d. hRUP6

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

(SEQ. 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
. GGAGAGTCAGC'I(‘(SZES. IGDAAIquéA:G;4£ ' antisense) embodiments of the invention without departing from the
B ARR B 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
%lor}l)tlechg were us;:ﬁ as Iemplates. 5 CR was Perfom}ed using Although a variety of Vectors are available to those in the
taqlilus Frecision™™ polymerase (Stratagene; manu acturing 19 art, for purposes of utilization for both endogenous and non-
instructions will boe followed) in a 4? ul reaction Ey the fol- endogenous human GPCRs, it is most preferred that the Vec-
lowing gy01353 94° C. for 30 sec; 904 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 American Type 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
<160> NUMBER OF SEQ ID NOS: 74
<210> SEQ ID NO 1
<211> LENGTH: 1260
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1
atggtcttet cggcagtgtt gactgegtte cataccggga catccaacac aacatttgte 60
gtgtatgaaa acacctacat gaatattaca ctccctecac cattccagea tcectgaccte 120
agtccattge ttagatatag ttttgaaacc atggctccca ctggtttgag ttecttgace 180
gtgaatagta cagectgtgce cacaacacca gcagcattta agagcctaaa cttgectett 240
cagatcaccc tttcectgctat aatgatattc attctgtttg tgtcttttet tgggaacttg 300
gttgtttgee tcatggttta ccaaaaagct gecatgaggt ctgcaattaa catectectt 360
geccagectag cttttgcaga catgttgett gecagtgetga acatgcccett tgecctggta 420
actattctta ctacccgatg gatttttggg aaattcttct gtagggtatc tgctatgttt 480
ttctggttat ttgtgataga aggagtagec atcctgctca tcattagecat agataggtte 540
cttattatag tccagaggca ggataagcta aacccatata gagctaaggt tctgattgea 600
gtttettggyg caacttecett ttgtgtaget tttectttag cegtaggaaa ccececgaccty 660
cagatacctt cccgagetee ccagtgtgtyg tttgggtaca caaccaatce aggctaccag 720
gcttatgtga ttttgatttce tctcatttct ttcttcatac ccttectggt aatactgtac 780
tcatttatgg gcatactcaa cacccttegyg cacaatgect tgaggatcca tagetaccet 840
gaaggtatat gcctcagceca ggccagcaaa ctgggtetca tgagtcetgea gagaccttte 900
cagatgagca ttgacatggg ctttaaaaca cgtgccttca ccactatttt gattcetettt 960
gctgtcttca ttgtctgctg ggecccattce accacttaca geccttgtgge aacattcagt 1020
aagcactttt actatcagca caactttttt gagattagca cctggctact gtggctctge 1080
tacctcaagt ctgcattgaa tccgctgatce tactactgga ggattaagaa attccatgat 1140
gcttgecetgg acatgatgcce taagtcecttce aagtttttge cgcagctcece tggtcacaca 1200
aagcgacgga tacgtcctag tgctgtctat gtgtgtgggg aacatcggac ggtggtgtga 1260
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-continued

20

<210>
<211>
<212>
<213>

<400>

Met

1

Thr

Pro

Glu

Ala

65

Gln

Leu

Arg

Leu

Thr

145

Phe

Ile

Tyr

Val

Arg

225

Ala

Val

Ala

Ser

Asp

305

Ala

Ala

Ser

Leu

PRT

SEQUENCE :

Val Phe Ser

Thr

Pro

Thr

50

Val

Ile

Gly

Ser

Leu

130

Arg

Trp

Asp

Arg

Ala

210

Ala

Tyr

Ile

Leu

Lys

290

Met

Val

Thr

Thr

Ile
370

Phe

Phe

35

Met

Pro

Thr

Asn

Ala

115

Ala

Trp

Leu

Arg

Ala

195

Phe

Pro

Val

Leu

Arg

275

Leu

Gly

Phe

Phe

Trp

355

Tyr

Val

20

Gln

Ala

Thr

Leu

Leu

100

Ile

Val

Ile

Phe

Phe

180

Lys

Pro

Gln

Ile

Tyr

260

Ile

Gly

Phe

Ile

Ser

340

Leu

Tyr

SEQ ID NO 2
LENGTH:
TYPE :
ORGANISM: Homo sapiens

419

2

Ala

5

Val

His

Pro

Thr

Ser

85

Val

Asn

Leu

Phe

Val

165

Leu

Val

Leu

Cys

Leu

245

Ser

His

Leu

Lys

Val

325

Lys

Leu

Trp

Val

Tyr

Pro

Thr

Pro

70

Ala

Val

Ile

Asn

Gly

150

Ile

Ile

Leu

Ala

Val

230

Ile

Phe

Ser

Met

Thr

310

Cys

His

Trp

Arg

Leu

Glu

Asp

Gly

55

Ala

Ile

Cys

Leu

Met

135

Lys

Glu

Ile

Ile

Val

215

Phe

Ser

Met

Tyr

Ser

295

Arg

Trp

Phe

Leu

Ile
375

Thr

Asn

Leu

40

Leu

Ala

Met

Leu

Leu

120

Pro

Phe

Gly

Val

Ala

200

Gly

Gly

Leu

Gly

Pro

280

Leu

Ala

Ala

Tyr

Cys

360

Lys

Ala

Thr

25

Ser

Ser

Phe

Ile

Met

105

Ala

Phe

Phe

Val

Gln

185

Val

Asn

Tyr

Ile

Ile

265

Glu

Gln

Phe

Pro

Tyr

345

Tyr

Lys

Phe

10

Tyr

Pro

Ser

Lys

Phe

90

Val

Ser

Ala

Cys

Ala

170

Arg

Ser

Pro

Thr

Ser

250

Leu

Gly

Arg

Thr

Phe

330

Gln

Leu

Phe

His

Met

Leu

Leu

Ser

75

Ile

Tyr

Leu

Leu

Arg

155

Ile

Gln

Trp

Asp

Thr

235

Phe

Asn

Ile

Pro

Thr

315

Thr

His

Lys

His

Thr

Asn

Leu

Thr

60

Leu

Leu

Gln

Ala

Val

140

Val

Leu

Asp

Ala

Leu

220

Asn

Phe

Thr

Cys

Phe

300

Ile

Thr

Asn

Ser

Asp
380

Gly

Ile

Arg

45

Val

Asn

Phe

Lys

Phe

125

Thr

Ser

Leu

Lys

Thr

205

Gln

Pro

Ile

Leu

Leu

285

Gln

Leu

Tyr

Phe

Ala

365

Ala

Thr

Thr

30

Tyr

Asn

Leu

Val

Ala

110

Ala

Ile

Ala

Ile

Leu

190

Ser

Ile

Gly

Pro

Arg

270

Ser

Met

Ile

Ser

Phe

350

Leu

Cys

Ser

15

Leu

Ser

Ser

Pro

Ser

95

Ala

Asp

Leu

Met

Ile

175

Asn

Phe

Pro

Tyr

Phe

255

His

Gln

Ser

Leu

Leu

335

Glu

Asn

Leu

Asn

Pro

Phe

Thr

Leu

80

Phe

Met

Met

Thr

Phe

160

Ser

Pro

Cys

Ser

Gln

240

Leu

Asn

Ala

Ile

Phe

320

Val

Ile

Pro

Asp
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22

Met Met Pro Lys Ser Phe Lys Phe Leu Pro Gln Leu Pro Gly His Thr
390

385

395

400

Lys Arg Arg Ile Arg Pro Ser Ala Val Tyr Val Cys Gly Glu His Arg

Thr Val

405

Val

<210> SEQ ID NO 3
<211> LENGTH: 1119
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3

atgttagcca acagctecte

acccaccgece tgcacttggt

gegetagece tetgggtett

atgtgtaacc tggcggccag

tactacgcac tgcaccactg

ttccagatga acatgtacgg

gecgecateg tgcacceget

ctectgectgg gegtgtggge

aggccctege gttgecgeta

gacgagctgt ggaaaggcag

ctgetgecce tggeggeggt

cccgacgeca cgcagageca

gtcatcttcee tgetgtgett

cggagcaagc tggtggcggc

gtgatggtgc tgctggecgg

gecgaggget tcecgcaacac

gecaccaacyg ggacgceggge

gecaccagge cggatgecge

tcttectteca cacagtgtec

<210> SEQ ID NO 4
<211> LENGTH: 372
<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Met Leu
1

Asp Tyr

Leu Ala

Arg Ala

Ala Ala

65

Tyr Tyr

aaccaacagt

ggtctacage

cctgegegeyg

cgacctgete

geecettecce

cagctgeatce

gegactgege

gctecatecty

cegggaccte

getgetgece

ggtctacteyg

gcggeggegy

cgtgcectac

cagcgtgect

cgccaactge

cctgegegge

ggCgCthCg

cagtcagggg

ccaggattece

Ala Asn Ser Ser Ser Thr

5

Arg Pro Thr His Arg Leu

20

Ala Gly Leu Pro Leu Asn

35

40

Leu Arg Val His Ser Val

Ser Asp Leu Leu Phe Thr

70

Ala Leu His His Trp Pro

410

tetgttetee
ttggtgctgg
ctgegegtge
ttcaccctet
gacctectgt
ttcctgatge
cacctgegge
gtgtttgecy
gaggtgcgee
ctegtgetge
tcgggecgag
aagaccgtge
aacagcacgc
gecegegate
gtgctggace
ctgggcacte
caatccgaaa
ctgctecgac

gecctetga

Asn Ser Ser
10

His Leu Val
25

Ala Leu Ala

Val Ser Val

Leu Ser Leu

75

Phe Pro Asp

cgtgtectga

ctgeceggget

actcggtggt

cgectgecegt

gccagacgac

tcatcaacgt

ggceccegegt

tgccegecge

tatgcttega

tggccgaggc

tcttetggac

gectectget

tggcggtceta

gegtgegegyg

cgctggtgta

cgcaceggyge

ggtccgeegt

cctecgacte

Val

Val

Leu

Tyr

60

Pro

Leu

Leu

Tyr

Trp

45

Met

Val

Leu

Pro

Ser

30

Val

Cys

Arg

Cys

415

ctaccgacct
cccectcaac
gagegtgtac
tegtetetee
gggegecate
ggaccgctac
ggcgeggetg
cegegtgeac
gagcttcage
getgggette
getggegege
ggctaaccte
cgggetgetg
ggtgctgatg
ctactttage
caggaccteg
caccaccgac

ccactetety

Cys Pro
15

Leu Val

Phe Leu

Asn Leu

Leu Ser

80

Gln Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1119
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-continued

24

Thr

Met

Leu

Val

145

Arg

Glu

Leu

Tyr

Gln

225

Val

Tyr

Asp

Asn

Arg

305

Ala

Val

Arg

Asp

Gly

Leu

Arg

130

Trp

Pro

Ser

Leu

Ser

210

Ser

Ile

Gly

Arg

Cys

290

Asn

Thr

Thr

Pro

Ser
370

Ala

Ile

115

His

Ala

Ser

Phe

Ala

195

Ser

Gln

Phe

Leu

Val

275

Val

Thr

Asn

Thr

Ser

355

Ala

85

Ile Phe Gln Met Asn

100

Asn Val Asp Arg Tyr

120

Leu Arg Arg Pro Arg

135

Leu Ile Leu Val Phe
150

Arg Cys Arg Tyr Arg

165

Ser Asp Glu Leu Trp

180

Glu Ala Leu Gly Phe

200

Gly Arg Val Phe Trp

215

Arg Arg Arg Lys Thr
230

Leu Leu Cys Phe Val

245

Leu Arg Ser Lys Leu

260

Arg Gly Val Leu Met

280

Leu Asp Pro Leu Val

295

Leu Arg Gly Leu Gly
310

Gly Thr Arg Ala Ala

325

Asp Ala Thr Arg Pro

340

Asp Ser His Ser Leu

Leu

<210> SEQ ID NO 5
<211> LENGTH: 1107
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 5

atggccaact ccacagggct

gcagctgteg

cgcacgeagyg

geggeegect

gtgcgectgg

gectgecacge

ctgeggecag

ggactgctgg

tggaggtggg

gactgcgcga

ccatcatgee

gececgegece

teggggtgge

getegeggee

gegegetete

360

gaacgcctca

ggcactgetyg

cgegetetac

gCtgggCCtg

atgccgegec

cgcacttgge

geegectgty

cctgetegge

90

Met Tyr Gly
105

Ala Ala Ile

Val Ala Arg

Ala Val Pro

155

Asp Leu Glu
170

Lys Gly Arg
185

Leu Leu Pro

Thr Leu Ala

Val Arg Leu

235

Pro Tyr Asn
250

Val Ala Ala
265

Val Met Val

Tyr Tyr Phe

Thr Pro His

315

Leu Ala Gln
330

Asp Ala Ala
345

Ser Ser Phe

gaagtcgcag
ggcaacggcyg
ctggegeace
ctggeegeac
getegettee
ctggcacget
ctcgtgetea

cegecgeceyg

Ser

Val

Leu

140

Ala

Val

Leu

Leu

Arg

220

Leu

Ser

Ser

Leu

Ser

300

Arg

Ser

Ser

Thr

Cys

His

125

Leu

Ala

Arg

Leu

Ala

205

Pro

Leu

Thr

Val

Leu

285

Ala

Ala

Glu

Gln

Gln
365

Ile

110

Pro

Cys

Arg

Leu

Pro

190

Ala

Asp

Ala

Leu

Pro

270

Ala

Glu

Arg

Arg

Gly

350

Cys

gCthttggg

cgetgetggt

tgtgcgtegt

cgecegecegyg

tctecgecge

accgecteat

cegeegtgty

caccgccccce

95

Phe Leu

Leu Arg

Leu Gly

Val His

160

Cys Phe
175

Leu Val

Val Val

Ala Thr

Asn Leu

240

Ala Val
255

Ala Arg

Gly Ala

Gly Phe

Thr Ser

320

Ser Ala
335

Leu Leu

Pro Gln

gttgatcctg
cgtggtgetg
ggacctgetyg
getgggeege
tctgetgecey
cgtgcaccey
ggceegeggeg

tgctecctget

60

120

180

240

300

360

420

480
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cgectgetegy

ttegegetge

cgegetgece

gatagccgee

ctggecccag

tgcectggege

teggectteg

ctgggecgec

tggcaccege

ccttetgagy

tcectggetygyg
cecgecctect
tgaggccece
tttccatctt
cgectggeegt
cegecagegeg
cggceteacee
tctetegecy
gggcactett

ctccagaaca

gggccaccetyg agagttcetet

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

<213> ORGANISM:

PRT

<400> SEQUENCE: 6

Met

1

Gly

Gly

Leu

Ile

65

Val

Ala

Arg

Pro

Ala

145

Arg

Ala

Gly

Pro

Ser

225

Leu

gggcctceggg
getgetegge
acggecggeg
geegeegete
gggccaattt
ggcegeggaa
cttectgtac
tgcactgect
gcaatgecte
gacccecgag

ctectga

Homo sapiens

Ala Asn Ser Thr Gly Leu Asn

Leu

Ala

Tyr

50

Met

Arg

Leu

Tyr

Val

130

Leu

Cys

Leu

Gly

Ala

210

Ile

Ala

Ile

Leu

35

Leu

Pro

Leu

Leu

Arg

115

Leu

Ser

Ser

Leu

Ile

195

Arg

Leu

Pro

Leu Ala Ala Val Val

20

Leu Val Val Val Leu

40

Ala His Leu Cys Val

55

Leu Gly Leu Leu Ala

70

Gly Pro Ala Pro Cys

85

Pro Ala Cys Thr Leu

100

Leu Ile Val His Pro

120

Val Leu Thr Ala Val

135

Leu Leu Gly Pro Pro
150

Val Leu Ala Gly Gly

165

Ala Phe Ala Leu Pro

180

Phe Val Val Ala Arg

200

Gly Ser Arg Leu Arg

215

Pro Pro Leu Arg Pro
230

Ala Leu Ala Val Gly

245

ceccttecgge
gectacggeyg
cgegggtece
cggectegee
gcagcctget
gecgaagegg
gggctgcetge
ggacctgtge
cagagacccc

ttggcaggag

Ala Ser Glu
10

Glu Val Gly
25

Arg Thr Pro

Val Asp Leu

Ala Pro Pro

75

Arg Ala Ala
90

Gly Val Ala
105

Leu Arg Pro

Trp Ala Ala

Pro Ala Pro

155

Leu Gly Pro
170

Ala Leu Leu
185

Arg Ala Ala

Ser Asp Ser

Arg Leu Pro
235

Gln Phe Ala
250

cgectetggge

gecatcttegt

gactcegete

tgceceggggy

ggctgectta

ctgtcaccty

agcgeecegt

gggectgeac

cagagggcecc

ggcggagccc

Val

Ala

Gly

Leu

60

Pro

Arg

Ala

Gly

Ala

140

Pro

Phe

Leu

Leu

Leu

220

Gly

Ala

Ala

Leu

Leu

45

Ala

Gly

Phe

Leu

Ser

125

Gly

Pro

Arg

Leu

Arg

205

Asp

Gly

Cys

Gly

Leu

30

Arg

Ala

Leu

Leu

Gly

110

Arg

Leu

Ala

Pro

Gly

190

Pro

Ser

Lys

Trp

cctgetggee
ggtggegegt
ggactctetg
caaggcggec
tggctgegeg
ggtegectac
gegettggea
tccgcaagece
tgcecgtagge

cgcataccag

Ser Leu
15

Gly Asn

Asp Ala

Ala Ser

Gly Arg
80

Ser Ala
95

Leu Ala

Pro Pro

Leu Gly

Pro Ala
160

Leu Trp
175

Ala Tyr

Pro Arg

Arg Leu

Ala Ala

240

Leu Pro
255

540

600

660

720

780

840

900

960

1020

1080

1107
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28

Tyr Gly Cys
Ala Ala Val
275

Leu Tyr Gly
290

Ser Arg Arg
305

Trp His Pro

Pro Ala Val

Gly Gly Arg
355

Ala Cys Leu Ala Pro

260

Thr Trp Val Ala Tyr

280

Leu Leu Gln Arg Pro

295

Ala Leu Pro Gly Pro
310

Arg Ala Leu Leu Gln

325

Gly Pro Ser Glu Ala

340

Ser Pro Ala Tyr Gln

<210> SEQ ID NO 7
<211> LENGTH: 1008

<212> TYPE:

DNA

360

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

atggaatcat
actaacacac
ctctgettea
ctactcacag
cggatggeat
tttgacaggt
gtggeccgggy
cteggaatce
tttcacccte
tttgtcttet
aagatggaac
ttcaaagcte
ttccttatcea
gaacggtace
tattggcaga
ctcaccteat

agttcetgte

ctttctcecatt

tagtggctgt

ccttgaatcet

accagetete

ttgtcactte

accttgecat

cctgecattge

ccatgtteca

acttecgtget

tctactgega

atgcaggagce

tccegtactgt

ctggcattgt

tgtggetget

aggaggtgcg

tcctectett

acatcgtcac

<210> SEQ ID NO 8
<211> LENGTH: 335

<212> TYPE:

PRT

tggagtgatc

ggctgtgctg

ggctgtggct

cagcecettet

ctcegeaget

caagcagccc

cgggetgtgg

gcagactgee

gaccctetee

catgctcaag

catggctgga

gtetgttete

gcaggtggcc

cggegtggge

actgcagetce

tcteteggee

tatctccage

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

Ala Ala Arg
265

Ser Ala Phe

Val Arg Leu

Val Arg Ala

315

Cys Leu Gln
330

Pro Glu Gln
345

Gly Pro Pro

cttgctgtee
ctgttgatce
gacaccttga
cggeccacac
gectetgtee
ttcegetact
ttagtgtett
tacaaagggc
tgcgttgget
attgccteca
ggttatcgat
attgggagcet
tgccaggagt
aactcectge
taccacatgg
aggaattgtg

tcagagtttyg

Ala Ala Glu Ala Glu

Ala

Ala

300

Cys

Arg

Thr

Glu

Ala

285

Leu

Thr

Pro

Pro

Ser
365

270

His Pro Phe

Gly Arg Leu

Pro Gln Ala

320

Pro Glu Gly
335

Glu Leu Ala
350

Ser Leu Ser

tggecctecect catcattget

acaagaatga tggtgtcagt

ttggtgtgge catctctgge

agaagaccct gtgcagectg

tcacggtcat gctgatcace

tgaagatcat gagtgggttce

acctcattgg cttectececa

agtgcagcett ctttgetgta

tctteccage catgetecte

tgcacagcca gcagattcga

ccccacggac tcccagcegac

ttgctctate ctggacccce

gtcaccteta cctagtgetg

tcaacccact catctatgec

ccctaggagt gaagaaggtyg

geccagagag gcccagggaa

atggctaa

Met Glu Ser Ser Phe Ser Phe Gly Val Ile Leu Ala Val Leu Ala Ser

1

5

10

15

Leu Ile Ile Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu

20

25

30

Ile His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala

35

40

45

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1008
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-continued

30

Val

Gln

65

Arg

Met

Tyr

Leu

Met

145

Phe

Ala

Ser

Ala

Arg

225

Phe

Tyr

Leu

Gln

Leu

305

Ser

Ala

50

Leu

Met

Leu

Leu

Trp

130

Phe

His

Met

Met

Gly

210

Thr

Leu

Leu

Leu

Leu

290

Leu

Ser

Asp

Ser

Ala

Ile

Lys

115

Leu

Gln

Pro

Leu

His

195

Gly

Val

Ile

Val

Asn

275

Tyr

Phe

Cys

Thr Leu Ile Gly Val

55

Ser Pro Ser Arg Pro

Phe Val Thr Ser Ser

85

Thr Phe Asp Arg Tyr

100

Ile Met Ser Gly Phe

120

Val Ser Tyr Leu Ile

135

Gln Thr Ala Tyr Lys
150

His Phe Val Leu Thr

165

Leu Phe Val Phe Phe

180

Ser Gln Gln Ile Arg

200

Tyr Arg Ser Pro Arg

215

Ser Val Leu Ile Gly
230

Thr Gly Ile Val Gln

245

Leu Glu Arg Tyr Leu

260

Pro Leu Ile Tyr Ala

280

His Met Ala Leu Gly

295

Leu Ser Ala Arg Asn
310

His Ile Val Thr Ile

325

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

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 9

atggacacta ccatggaagc

gatgatgagg

cteettggge

ggagctggca

ctggcagcag

acagctgect

ctgetggecyg

gggcaccgee

actcctaccce

tgccagccaa

cgegtetgge

cggectteca

gecgetteta

cccteagect

cagtcegect

tgacctgggt

ccaaggtgge

tgggttgatg

getgetecty

gatcctagag

ctacttcecta

cgaccgetge

gecectetygyg

Ala Ile Ser
Thr Gln Lys
75

Ala Ala Ala
90

Leu Ala Ile
105

Val Ala Gly

Gly Phe Leu

Gly Gln Cys

155

Leu Ser Cys
170

Tyr Cys Asp
185

Lys Met Glu

Thr Pro Ser

Ser Phe Ala

235

Val Ala Cys
250

Trp Leu Leu
265

Tyr Trp Gln

Val Lys Lys

Cys Gly Pro

315

Ser Ser Ser
330

gccactggece
tgggacacgg
gegtggetgg
ctcagectygyg
atccggcatg
tggggcgtgt
ctgetggege

gtctgegecy

Gly

60

Thr

Ser

Lys

Ala

Pro

140

Ser

Val

Met

His

Asp

220

Leu

Gln

Gly

Lys

Val

300

Glu

Glu

Leu

Leu

Val

Gln

Cys

125

Leu

Phe

Gly

Leu

Ala

205

Phe

Ser

Glu

Val

Glu

285

Leu

Arg

Phe

Leu

Cys

Leu

Pro

110

Ile

Gly

Phe

Phe

Lys

190

Gly

Lys

Trp

Cys

Gly

270

Val

Thr

Pro

Asp

acaggccecg

tettectggt

cecggetececa

cecctetetga

ggggacactg

cctactecte

tgtgcccaca

gtgtctgggt

Thr Asp
Ser Leu
80

Thr Val
95

Phe Arg

Ala Gly

Ile Pro

Ala Val

160

Phe Pro
175

Ile Ala

Ala Met

Ala Leu

Thr Pro

240

His Leu
255

Asn Ser

Arg Leu

Ser Phe

Arg Glu

320

Gly
335

cacagagcett
ggcectgetyg
ggcecggeat
cttettgtte
geegetgggy
cggectette
ctggtaccect

getggecaca

60

120

180

240

300

360

420

480
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-continued

32

ctctteageg

atctgectygg

ggcttectge

cgcacctgec

accattctgt

ctggecettee

gactacctga

gaccteegga

cggccgggca

ctgccagage

aaccccacac

cagccacagt

gattctgtgg

tctgtgecca

geccttgagy

tgcecctgget

acttctggga

ctttectect

accgccaaca

cagcctatgt

tgtgggacgt

tcctactcaa

cectgetgeg

gettcacgee

cgatggcaga

tccagecacy

cggatcccac

cccagccaca

gtcectgtga

acccagccac

ccagaggegyg cccegggaege

<210> SEQ ID NO 10
<211> LENGTH: 468
<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 10

Met

1

Arg

Thr

Leu

Arg

65

Leu

Trp

Val

Arg

Val

145

Leu

Tyr

Leu

ggtettecce

cagcgaggag

getgetegte

gcagcccgcea

ggtcctgagg

ctactetgge

cagctgecte

ctcegtgete

cactgagcca

ggcccagtcea

atcggatcce

agcccageca

ggcagacact

tgaagcttee

accteetgec

aggcccecacyg

Homo sapiens

Asp Thr Thr Met Glu Ala Asp

Thr

Val

Met

50

Leu

Ala

Pro

Ser

Cys

130

Arg

Phe

Asp

Arg

Glu

Phe

35

Ala

Ala

Ala

Leu

Tyr

115

Leu

Leu

Ser

Leu

Met
195

Leu Asp Asp Glu Asp

20

Leu Val Ala Leu Leu

40

Trp Leu Ala Gly Ser

55

Leu Leu Leu Leu Ser

70

Ala Ala Phe Gln Ile

85

Gly Thr Ala Ala Cys

100

Ser Ser Gly Leu Phe

120

Leu Ala Leu Cys Pro

135

Pro Leu Trp Val Cys
150

Val Pro Trp Leu Val

165

Val Ile Cys Leu Asp

180

Leu Glu Val Leu Gly

200

gaggctgeeg
ctgtecgetga
tgccacgtge
gectgecggg
ctgeectace
tacctgetet
agccecttee
tcegtectteg
cagacccage
cagatggatc
acagctcage
cagctgaacc
aacgtccaga
ccaaccccat
tctgaaggag

tga

Leu Gly Ala
10

Ser Tyr Pro
25

Leu Leu Gly

Gln Ala Arg

Leu Ala Leu

75

Leu Glu Ile
90

Arg Phe Tyr
105

Leu Leu Ala

His Trp Tyr

Ala Gly Val

155

Phe Pro Glu
170

Phe Trp Asp
185

Gly Phe Leu

tctggtggta cgacctggte

ggatgctgga

tcacccagge

gettegeceg

agctggececa

gggaggccct

tctgecteat

cggcagetet

tagattctga

ctgtggececa

cacagctgaa

tcatggecceca

ccectgeace

cctegeatee

aaagccccag

Thr

Gln

Leu

His

Ser

Arg

Tyr

Ala

Pro

140

Trp

Ala

Ser

Pro

Gly

Gly

Pro

45

Gly

Asp

His

Phe

Leu

125

Gly

Val

Ala

Glu

Phe
205

His

Gly

30

Ala

Ala

Phe

Gly

Leu

110

Ser

His

Leu

Val

Glu

190

Leu

ggtcctgggy
cacagectgt
tgtggccagg
getgetcetac
ggtctactce
ggccagtgece
ctgcgaggag
gggtccaact
gectcaggtyg
ccctacggece
gccacagtca
tgctgecagt
taccccaggyg

cagcaccecg

Arg Pro
15

Trp Asp

Asn Gly

Gly Thr

Leu Phe
80

Gly His
95

Trp Gly

Leu Asp

Arg Pro

Ala Thr

160

Trp Trp
175

Leu Ser

Leu Leu

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1413
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-continued

34

Leu

Gln

225

Leu

Leu

Glu

Ser

Arg

305

Gly

Pro

Val

Thr

Thr

385

Val

Ala

Ser

Ser

Ala
465

<210>
<211>
<212>
<213>

<400>

Val

210

Gln

Ser

Tyr

Ala

Pro

290

Ser

Ser

Thr

Ala

Ala

370

Ala

Ala

Ser

His

Glu

450

Gly

Cys

Pro

Ala

Leu

Leu

275

Phe

Val

Phe

Leu

Gln

355

Gln

Gln

Gln

Ser

Pro

435

Gly

Pro

His Val Leu Thr Gln

215

Ala Ala Cys Arg Gly
230

Tyr Val Val Leu Arg

245

Ala Phe Leu Trp Asp

260

Val Tyr Ser Asp Tyr

280

Leu Cys Leu Met Ala

295

Leu Ser Ser Phe Ala
310

Thr Pro Thr Glu Pro

325

Pro Glu Pro Met Ala

340

Pro Gln Val Asn Pro

360

Pro Gln Leu Asn Pro

375

Pro Gln Leu Asn Leu
390

Pro Gln Ala Asp Thr

405

Val Pro Ser Pro Cys

420

Thr Pro Gly Ala Leu

440

Glu Ser Pro Ser Ser

Thr

SEQ ID NO 11
LENGTH: 1248
TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 11

atgtcaggga tggaaaaact

ccattccaga

cgcagecact

attggcaatg

aactactacc

ctggaggtcet

ttcaagacgg

agcgtggage

cgecegggecc

aacaccagca

aacacctgaa
tcttectece
tcectggtgty
tcttecagect
atgagatgtg
ccctetttga
gctacgtgge
tcaggatcct

tccatggeat

455

tcagaatgct

cagcaccgag

cgtgtetgtyg

cctggtgatt

ggcggtetet

gegcaactac

gaccgtgtge

catcctacac

cggcategte

caagttccac

Ala Thr Arg
Phe Ala Arg
235

Leu Pro Tyr
250

Val Tyr Ser
265

Leu Ile Leu

Ser Ala Asp

Ala Ala Leu

315

Gln Thr Gln
330

Glu Ala Gln
345

Thr Leu Gln

Thr Ala Gln

Met Ala Gln

395

Asn Val Gln
410

Asp Glu Ala
425

Glu Asp Pro

Thr Pro Pro

tcctggatet
gagtatctgg
gtgtatgtge
ctgcagcace
gacctectgyg
cetttettgt
ttcgecteca
cegttecgeyg
tggggcettet

tacttcccca

Thr

220

Val

Gln

Gly

Leu

Leu

300

Cys

Leu

Ser

Pro

Pro

380

Pro

Thr

Ser

Ala

Glu
460

Cys His Arg Gln

Ala

Leu

Tyr

Asn

285

Arg

Glu

Asp

Gln

Arg

365

Gln

Gln

Pro

Pro

Thr

445

Ala

Arg

Ala

Leu

270

Ser

Thr

Glu

Ser

Met

350

Ser

Ser

Ser

Ala

Thr

430

Pro

Ala

accagcagaa

ccttectety

caatttttgt

aggctatgaa

tcctgetect

tcgggecegt

tcctcageat

ccaaactgca

cegtgetett

atgggtcect

Thr Ile
240

Gln Leu
255

Leu Trp

Cys Leu

Leu Leu

Arg Pro

320

Glu Gly
335

Asp Pro

Asp Pro

Asp Pro

Asp Ser

400

Pro Ala
415

Pro Ser

Pro Ala

Pro Gly

actagaagat
cggacctegyg
ggtgggggtce
gacgcccace
tggaatgcce
gggcetgcetac
caccaccgte
gagcaccegg
ctcectgece

ggtcccaggt

60

120

180

240

300

360

420

480

540

600



35

US RE42,190 E

-continued

36

teggecacct

tccttectat

ctcagactaa

ccctgecagaa

tgggcccegt

ctggetgetyg

getgtcaace

gtgatctett

cagcggaaca

caattcccat

cagatgtcaa

gtacggtcat

tctacctect

agaaagacaa

aatcagtcaa

tccacattga

tgttcaacct

ccattatcta

ctttccacaa

tcttectgac

gtcagtcatc

gaacaaacta

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

<213> ORGANISM:

PRT

<400> SEQUENCE: 12

Met

1

Lys

Leu

Ser

Leu

65

Leu

Leu

Val

Tyr

145

Arg

Phe

Pro

Pro

Tyr

225

Leu

Asn

Ser

Leu

Ala

Val

Val

Tyr

Gly

Phe

Cys

130

Val

Arg

Ser

Asn

Met

210

Leu

Arg

Ile

Gly

Glu

Phe

35

Val

Cys

Tyr

Met

Gly

115

Phe

Ala

Ala

Leu

Gly

195

Trp

Leu

Leu

Gln

caagcccatg

ccccatgact

atctcttgag

caagatgetg

ccgactette

cgteccatgtyg

taacctactg

acagtggcac

agaatgccac

catgcacaac

tcaaagctte

Homo sapiens

Met Glu Lys Leu Gln

Asp Pro Phe Gln Lys

20

Leu Cys Gly Pro Arg

40

Tyr Val Pro Ile Phe

Leu Val Ile Leu Gln

70

Leu Phe Ser Leu Ala

85

Pro Leu Glu Val Tyr

100

Pro Val Gly Cys Tyr

120

Ala Ser Ile Leu Ser

135

Ile Leu His Pro Phe
150

Leu Arg Ile Leu Gly

165

Pro Asn Thr Ser Ile

180

Ser Leu Val Pro Gly

200

Ile Tyr Asn Phe Ile

215

Pro Met Thr Val Ile
230

Lys Lys Asp Lys Ser

245

Arg Pro Cys Arg Lys

tggatctaca
gtcatcagtyg
gcagatgaag
tttgtettyg
ttcagcttty
gtgtcaggtg
tctegecget
tcccagecatyg
tttgtggage
tctecacctee

cactttaaca

Asn Ala Ser
10

His Leu Asn
25

Arg Ser His

Val Val Gly

His Gln Ala

75

Val Ser Asp
90

Glu Met Trp
105

Phe Lys Thr

Ile Thr Thr

Arg Ala Lys

155

Ile Val Trp
170

His Gly Ile
185

Ser Ala Thr

Ile Gln Val

Ser Val Leu

235

Leu Glu Ala
250

Ser Val Asn

atttcatcat ccaggtcacc

tcctctacta

ggaatgcaaa

tcttagtgtt

tggaggagtg

tcttettcecta

tccaggcage

acccacagtt

tgaccgaaga

caacagcect

aaacctga

Trp

Ser

Phe

Val

60

Met

Leu

Arg

Ala

Val

140

Leu

Gly

Lys

Cys

Thr

220

Tyr

Asp

Lys

Ile

Thr

Phe

45

Ile

Lys

Leu

Asn

Leu

125

Ser

Gln

Phe

Phe

Thr

205

Ser

Tyr

Glu

Met

Tyr

Glu

30

Leu

Gly

Thr

Val

Tyr

110

Phe

Val

Ser

Ser

His

190

Val

Phe

Leu

Gly

Leu

cctecatggea
tattcaaaga
tgctatctgt
gagtgaatce
cctgagetca
attccagaat
gccacctgece
tataggtcce

ctctagtgaa

Gln Gln
15

Glu Tyr

Pro Val

Asn Val

Pro Thr

80

Leu Leu
95

Pro Phe

Glu Thr

Glu Arg

Thr Arg

160

Val Leu
175

Tyr Phe

Ile Lys

Leu Phe

Met Ala
240

Asn Ala
255

Phe Val

660

720

780

840

900

960

1020

1080

1140

1200

1248
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38

-continued
260 265 270
Leu Val Leu Val Phe Ala Ile Cys Trp Ala Pro Phe His Ile Asp Arg
275 280 285
Leu Phe Phe Ser Phe Val Glu Glu Trp Ser Glu Ser Leu Ala Ala Val
290 295 300

Phe Asn Leu Val His Val Val Ser Gly Val Phe Phe Tyr Leu Ser Ser
305 310 315 320
Ala Val Asn Pro Ile Ile Tyr Asn Leu Leu Ser Arg Arg Phe Gln Ala

325 330 335
Ala Phe Gln Asn Val Ile Ser Ser Phe His Lys Gln Trp His Ser Gln

340 345 350
His Asp Pro Gln Leu Pro Pro Ala Gln Arg Asn Ile Phe Leu Thr Glu
355 360 365
Cys His Phe Val Glu Leu Thr Glu Asp Ile Gly Pro Gln Phe Pro Cys
370 375 380

Gln Ser Ser Met His Asn Ser His Leu Pro Thr Ala Leu Ser Ser Glu
385 390 395 400
Gln Met Ser Arg Thr Asn Tyr Gln Ser Phe His Phe Asn Lys Thr

405 410 415
<210> SEQ ID NO 13
<211> LENGTH: 1173
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 13
atgccagata ctaatagcac aatcaattta tcactaagca ctegtgttac tttagcattt 60
tttatgtcct tagtagcttt tgctataatg ctaggaaatg ctttggtcat tttagetttt 120
gtggtggaca aaaaccttag acatcgaagt agttattttt ttcttaactt ggecatctet 180
gacttctttyg tgggtgtgat ctccattecct ttgtacatce ctcacacget gttcgaatgg 240
gattttggaa aggaaatctg tgtattttgg ctcactactg actatctgtt atgtacageca 300
tctgtatata acattgtcct catcagectat gatcgatacce tgtcagtctce aaatgetgtg 360
tcttatagaa ctcaacatac tggggtcttg aagattgtta ctetgatggt ggcegtttgg 420
gtgctggect tettagtgaa tgggccaatg attctagttt cagagtcettg gaaggatgaa 480
ggtagtgaat gtgaacctgg atttttttcg gaatggtaca tccttgecat cacatcattce 540
ttggaattcg tgatcccagt catcttagtce gcttatttca acatgaatat ttattggagce 600
ctgtggaage gtgatcatct cagtaggtge caaagccatce ctggactgac tgctgtctet 660
tccaacatct gtggacactc attcagaggt agactatctt caaggagatc tctttctgca 720
tcgacagaag ttcctgcatce ctttcattca gagagacaga ggagaaagag tagtctcatg 780
ttttectcaa gaaccaagat gaatagcaat acaattgctt ccaaaatggg ttccttcetcee 840
caatcagatt ctgtagctct tcaccaaagg gaacatgttg aactgcttag agccaggaga 900
ttagccaagt cactggccat tcectcttaggg gtttttgetg tttgectggge tecatattcet 960
ctgttcacaa ttgtccttte attttattce tcagcaacag gtcctaaatc agtttggtat 1020
agaattgcat tttggcttca gtggttcaat tcctttgtca atcctcectttt gtatccattg 1080
tgtcacaagc gctttcaaaa ggctttecttg aaaatatttt gtataaaaaa gcaacctcta 1140
ccatcacaac acagtcggtc agtatcttct taa 1173

<210> SEQ ID NO 14
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-continued

40

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE:

Met

1

Thr

Asn

Arg

Gly

65

Asp

Leu

Tyr

Val

Leu

145

Gly

Ile

Phe

Arg

Gly

225

Ser

Ser

Ala

Gln

Leu

305

Leu

Ser

Val

Phe

Ser

Pro Asp Thr

Leu

Ala

Ser

50

Val

Phe

Cys

Leu

Leu

130

Val

Ser

Thr

Asn

Cys

210

His

Thr

Ser

Ser

Arg

290

Ala

Phe

Val

Asn

Leu

370

Arg

Ala

Leu

35

Ser

Ile

Gly

Thr

Ser

115

Lys

Asn

Glu

Ser

Met

195

Gln

Ser

Glu

Leu

Lys

275

Glu

Ile

Thr

Trp

Pro

355

Lys

Ser

Phe

20

Val

Tyr

Ser

Lys

Ala

100

Val

Ile

Gly

Cys

Phe

180

Asn

Ser

Phe

Val

Met

260

Met

His

Leu

Ile

Tyr

340

Leu

Ile

Val

390

14

Asn

Phe

Ile

Phe

Ile

Glu

85

Ser

Ser

Val

Pro

Glu

165

Leu

Ile

His

Arg

Pro

245

Phe

Gly

Val

Leu

Val

325

Arg

Leu

Phe

Ser

Ser

Met

Leu

Phe

Pro

70

Ile

Val

Asn

Thr

Met

150

Pro

Glu

Tyr

Pro

Gly

230

Ala

Ser

Ser

Glu

Gly

310

Leu

Ile

Tyr

Cys

Ser

Thr

Ser

Ala

Leu

55

Leu

Cys

Tyr

Ala

Leu

135

Ile

Gly

Phe

Trp

Gly

215

Arg

Ser

Ser

Phe

Leu

295

Val

Ser

Ala

Pro

Ile
375

Ile

Leu

Phe

40

Asn

Tyr

Val

Asn

Val

120

Met

Leu

Phe

Val

Ser

200

Leu

Leu

Phe

Arg

Ser

280

Leu

Phe

Phe

Phe

Leu

360

Lys

Asn

Val

25

Val

Leu

Ile

Phe

Ile

105

Ser

Val

Val

Phe

Ile

185

Leu

Thr

Ser

His

Thr

265

Gln

Arg

Ala

Tyr

Trp

345

Cys

Lys

Leu

10

Ala

Val

Ala

Pro

Trp

90

Val

Tyr

Ala

Ser

Ser

170

Pro

Trp

Ala

Ser

Ser

250

Lys

Ser

Ala

Val

Ser

330

Leu

His

Gln

Ser

Phe

Asp

Ile

His

75

Leu

Leu

Arg

Val

Glu

155

Glu

Val

Lys

Val

Arg

235

Glu

Met

Asp

Arg

Cys

315

Ser

Gln

Lys

Pro

Leu

Ala

Lys

Ser

Thr

Thr

Ile

Thr

Trp

140

Ser

Trp

Ile

Arg

Ser

220

Arg

Arg

Asn

Ser

Arg

300

Trp

Ala

Trp

Arg

Leu
380

Ser

Ile

Asn

45

Asp

Leu

Thr

Ser

Gln

125

Val

Trp

Tyr

Leu

Asp

205

Ser

Ser

Gln

Ser

Val

285

Leu

Ala

Thr

Phe

Phe

365

Pro

Thr

Met

30

Leu

Phe

Phe

Asp

Tyr

110

His

Leu

Lys

Ile

Val

190

His

Asn

Leu

Arg

Asn

270

Ala

Ala

Pro

Gly

Asn

350

Gln

Ser

Arg

15

Leu

Arg

Phe

Glu

Tyr

95

Asp

Thr

Ala

Asp

Leu

175

Ala

Leu

Ile

Ser

Arg

255

Thr

Leu

Lys

Tyr

Pro

335

Ser

Lys

Gln

Val

Gly

His

Val

Trp

80

Leu

Arg

Gly

Phe

Glu

160

Ala

Tyr

Ser

Cys

Ala

240

Lys

Ile

His

Ser

Ser

320

Lys

Phe

Ala

His
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-continued
385 390
<210> SEQ ID NO 15
<211> LENGTH: 1128
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 15
atggcgaacg cgagcgagcece gggtggeage ggeggceggeyg aggceggcecge cctgggecte 60
aagctggcca cgctcagect getgetgtge gtgagectag cgggcaacgt getgttegeg 120
ctgctgateg tgcgggageg cagcectgecac cgegeccegt actacctget getcegacctg 180
tgcctggeeyg acgggetgeg cgecgcetegece tgectcecegyg cegtecatget ggceggegegyg 240
cgtgeggegyg ccgeggeggyg ggcgecgeceg ggegegetgyg getgcaaget getegectte 300
ctggecgege tettetgett ccacgecgece ttectgetge tgggegtggyg cgtcacccge 360
tacctggceca tcgegecacca ccgcttetat geagagegece tggecggetyg gecgtgegece 420
gecatgetygyg tgtgegecge ctgggegetg gegetggeceg cggecttece gecagtgetg 480
gacggceggty gegacgacga ggacgegecg tgcgeectgg agcageggec cgacggcegec 540
cceggegege tgggettect getgetgetg geegtggtgyg tgggegecac gcacctegte 600
taccteccgee tgctettett catccacgac cgecgcaaga tgcggeccege gegectggtyg 660
ccegecgtea gccacgactg gaccttecac ggeccgggeyg ccaccggeca ggceggecgee 720
aactggacgg cgggcttegg ccgcegggece acgecgeceyg cgettgtggyg catceggece 780
geagggceegyg gecgeggege gcegecgecte ctegtgetgg aagaattcaa gacggagaag 840
aggctgtgca agatgttcta cgccgtcacg ctgctcettece tgctectetyg ggggecctac 900
gtegtggeca gctacctgeg ggtectggtyg cggceceggeg cegtcecceca ggectaccty 960
acggcctecg tgtggctgac cttecgegcag gccggcatca acccegtegt gtgettecte 1020
ttcaacaggg agctgaggga ctgcttcagg gcccagttece ccectgctgcca gagceccccecgg 1080
accacccagg cgacccatcecce ctgcgacctg aaaggcattg gtttatga 1128
<210> SEQ ID NO 16
<211> LENGTH: 375
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 16
Met Ala Asn Ala Ser Glu Pro Gly Gly Ser Gly Gly Gly Glu Ala Ala
1 5 10 15
Ala Leu Gly Leu Lys Leu Ala Thr Leu Ser Leu Leu Leu Cys Val Ser
20 25 30
Leu Ala Gly Asn Val Leu Phe Ala Leu Leu Ile Val Arg Glu Arg Ser
35 40 45
Leu His Arg Ala Pro Tyr Tyr Leu Leu Leu Asp Leu Cys Leu Ala Asp
50 55 60
Gly Leu Arg Ala Leu Ala Cys Leu Pro Ala Val Met Leu Ala Ala Arg
65 70 75 80
Arg Ala Ala Ala Ala Ala Gly Ala Pro Pro Gly Ala Leu Gly Cys Lys
85 90 95
Leu Leu Ala Phe Leu Ala Ala Leu Phe Cys Phe His Ala Ala Phe Leu
100 105 110
Leu Leu Gly Val Gly Val Thr Arg Tyr Leu Ala Ile Ala His His Arg

115

120

125
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44

Phe

Cys

145

Asp

Pro

Val

His

225

Asn

Gly

Leu

Val

Tyr

305

Thr

Val

Phe

Asp

<210>
<211>
<212>
<213>

<400>

Tyr

130

Ala

Gly

Asp

Val

Asp

210

Asp

Trp

Ile

Glu

Thr

290

Leu

Ala

Cys

Pro

Leu
370

Ala

Ala

Gly

Gly

Gly

195

Arg

Trp

Thr

Arg

Glu

275

Leu

Arg

Ser

Phe

Cys

355

Lys

Glu Arg Leu Ala Gly

135

Trp Ala Leu Ala Leu
150

Gly Asp Asp Glu Asp

165

Ala Pro Gly Ala Leu

180

Ala Thr His Leu Val

200

Arg Lys Met Arg Pro

215

Thr Phe His Gly Pro
230

Ala Gly Phe Gly Arg

245

Pro Ala Gly Pro Gly

260

Phe Lys Thr Glu Lys

280

Leu Phe Leu Leu Leu

295

Val Leu Val Arg Pro
310

Val Trp Leu Thr Phe

325

Leu Phe Asn Arg Glu

340

Cys Gln Ser Pro Arg

360

Gly Ile Gly Leu

SEQ ID NO 17
LENGTH: 1002
TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 17

atgaacacca cagtgatgca

atagtacagc

aatactttgg

ctcaaaaaca

tctgactcac

atattttatg

ttcctcaaga

acggtctcaa

agcaacaagg

gggctgaaat

atcctaatge

tggtattcce

ctcetgtgggt

ctttggtgge

acctggeace

agaccatgta

tcatcagacc

tctteatety

aagcaacacc

ggcatcaaat

ttgtgtttta

375

aggcttcaac
agccctcetac
gtttgttcac
cgacttgata
ctggcagete
tgtgggcatc
tttgagaaat
gttettttty
atcgtetgtyg
ggtaaataac

tgtggttatt

Trp Pro Cys
Ala Ala Ala
155

Ala Pro Cys
170

Gly Phe Leu
185

Tyr Leu Arg

Ala Arg Leu

Gly Ala Thr

235

Gly Pro Thr
250

Arg Gly Ala
265

Arg Leu Cys

Trp Gly Pro

Gly Ala Val

315

Ala Gln Ala
330

Leu Arg Asp
345

Thr Thr Gln

agatctgage
acagtggttt
atccccaget
atgacactca
agagcttttyg
gtgctgttag
atttttctaa
ttcttcatcet
aaaaagtgtg
atatgccagt

gcaaaaaaag

Ala

140

Phe

Ala

Leu

Leu

Val

220

Gly

Pro

Arg

Lys

Tyr

300

Pro

Gly

Cys

Ala

Ala

Pro

Leu

Leu

Leu

205

Pro

Gln

Pro

Arg

Met

285

Val

Gln

Ile

Phe

Thr
365

Met

Pro

Glu

Leu

190

Phe

Ala

Ala

Ala

Leu

270

Phe

Val

Ala

Asn

Arg

350

His

ggtgccccag

tcttgacegy

cctceccacctt

tgctteettt

tgtgtegttt

ggctcatage

aaaaacctgt

ccctgecaaa

cttccttaaa

ttattttctyg

tatatgattc

Leu Val
Val Leu
160

Gln Arg
175

Ala Val

Phe Ile

Val Ser

Ala Ala

240

Leu Val
255

Leu Val

Tyr Ala

Ala Ser

Tyr Leu

320

Pro Val
335

Ala Gln

Pro Cys

agacactcgg
catcctgety
catcatctac
caaaatcctce
ttctteggty
ctttgacaga
ttttgcaaaa
tacgatcttyg
ggggectetg
gactgttttt

ttatagaaag

60

120

180

240

300

360

420

480

540

600

660
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tccaaaagta

getgtettet

caaaccaaca

actctctttt

aaaaaattca

gaaaatcata

aggacagaaa

ttgtgtgttt

ataagactga

tggcagcaac

cagaaaagct

gcagtcagac

<210> SEQ ID NO 18
<211> LENGTH: 333

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE: 18

Met

1

Arg

Val

Val

Leu

65

Ser

Phe

Leu

Arg

Phe

145

Ser

Lys

Gln

Val

Asp

225

Ala

Tyr

Gln

Ile

Glu
305

aaacaacaaa

tgctccattt

ctgtagactg

taacatttgt

accatgtatg

agacaacata

Asn Thr Thr Val Met Gln Gly

Asp

Phe

His

50

Val

Asp

Ser

Gly

Asn

130

Ile

Asn

Gly

Phe

Ile

210

Arg

Val

Thr

Leu

Cys

290

Lys

Thr

Leu

35

Ile

Ala

Ser

Ser

Leu

115

Ile

Trp

Lys

Pro

Ile

195

Ala

Lys

Phe

His

Phe

275

Met

Leu

Arg Ile Val Gln Leu

20

Thr Gly Ile Leu Leu

40

Pro Ser Ser Ser Thr

55

Asp Leu Ile Met Thr

70

His Leu Ala Pro Trp

85

Val Ile Phe Tyr Glu

100

Ile Ala Phe Asp Arg

120

Phe Leu Lys Lys Pro

135

Phe Phe Leu Phe Phe
150

Glu Ala Thr Pro Ser

165

Leu Gly Leu Lys Trp

180

Phe Trp Thr Val Phe

200

Lys Lys Val Tyr Asp

215

Asn Asn Lys Lys Leu
230

Phe Val Cys Phe Ala

245

Ser Gln Thr Asn Asn

260

Ile Ala Lys Glu Thr

280

Asp Pro Leu Ile Tyr

295

Pro Cys Met Gln Gly
310

aagctggaag
cattttgcca
caaaatcaac
atggatcect

caagggagaa

accttagget

Phe Asn Arg
10

Val Phe Pro
25

Asn Thr Leu

Phe Ile Ile

Leu Met Leu

75

Gln Leu Arg
90

Thr Met Tyr
105

Phe Leu Lys

Val Phe Ala

Ile Ser Leu

155

Ser Val Lys
170

His Gln Met
185

Ile Leu Met

Ser Tyr Arg

Glu Gly Lys

235

Pro Phe His
250

Lys Thr Asp
265

Thr Leu Phe

Ile Phe Leu

Arg Lys Thr
315

gcaaagtatt tgttgtcegtg

gagttccata

tgtttattge

taatatacat

agaccacagce

ga

Ser

Ala

Ala

Tyr

60

Pro

Ala

Val

Ile

Lys

140

Pro

Lys

Val

Leu

Lys

220

Val

Phe

Cys

Leu

Cys

300

Thr

Glu

Leu

Leu

45

Leu

Phe

Phe

Gly

Ile

125

Thr

Asn

Cys

Asn

Val

205

Ser

Phe

Ala

Arg

Ala

285

Lys

Ala

Arg

Tyr

30

Trp

Lys

Lys

Val

Ile

110

Arg

Val

Thr

Ala

Asn

190

Phe

Lys

Val

Arg

Leu

270

Ala

Lys

Ser

tactcacagt
taaagaaaca
attcttatgt

atcaagccaa

Cys Pro
15

Thr Val

Val Phe

Asn Thr

Ile Leu
80

Cys Arg
95

Val Leu

Pro Leu

Ser Ile

Ile Leu

160

Ser Leu
175

Ile Cys

Tyr Val

Ser Lys

Val Val

240

Val Pro

255

Gln Asn

Thr Asn

Phe Thr

Ser Gln
320

720

780

840

900

960

1002
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Glu Asn His Ser Ser Gln Thr Asp Asn Ile Thr Leu Gly
325 330
<210> SEQ ID NO 19
<211> LENGTH: 1122
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 19
atggccaaca ctaccggaga gectgaggag gtgageggeg ctetgtceccee accgtecgea 60
tcagecttatg tgaagetggt actgctggga ctgattatgt gegtgagect ggcegggtaac 120
gecatcttgt cectgetggt gcetcaaggag cgtgcectge acaaggctcec ttactactte 180
ctgctggace tgtgectgge cgatggeata cgetcetgeeg tetgettece ctttgtgetg 240
gettetgtge gecacggete ttcatggace ttcagtgcac tcagcetgcaa gattgtggec 300
tttatggceg tgctettttyg cttcecatgeg gecttcatge tgttetgeat cagegtcace 360
cgctacatgg ccatcgecca ccaccgette tacgccaage gcatgacact ctggacatge 420
geggetgtea tetgcatgge ctggacccetg tetgtggeca tggecttece acctgtettt 480
gacgtgggca cctacaagtt tattcgggag gaggaccagt gcatctttga gcatcgctac 540
ttcaaggcca atgacacgct gggcttcatg cttatgttgyg ctgtgctcat ggcagctace 600
catgctgtet acggcaagct getcctette gagtatcegte accgcaagat gaagecagtg 660
cagatggtgce cagccatcag ccagaactgg acattccatg gtececgggge caccggecag 720
getgetgeca actggatcge cggetttgge cgtgggecca tgccaccaac cctgetgggt 780
atccggcaga atgggcatge agccagecgg cggctactgyg gecatggacga ggtcaagggt 840
gaaaagcagce tgggccgcat gttctacgeg atcacactge tetttetget cetetggtea 900
ccctacateg tggectgeta ctggcgagtg tttgtgaaag cetgtgetgt gecccaccge 960
tacctggcca ctgctgtttyg gatgagecttce gcccaggetg ccgtcaacce aattgtetgce 1020
ttecctgetca acaaggacct caagaagtgce ctgaccactc acgccceccctg ctggggcaca 1080
ggaggtgcecce cggctcccag agaaccctac tgtgtcatgt ga 1122
<210> SEQ ID NO 20
<211> LENGTH: 373
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 20
Met Ala Asn Thr Thr Gly Glu Pro Glu Glu Val Ser Gly Ala Leu Ser
1 5 10 15
Pro Pro Ser Ala Ser Ala Tyr Val Lys Leu Val Leu Leu Gly Leu Ile
20 25 30
Met Cys Val Ser Leu Ala Gly Asn Ala Ile Leu Ser Leu Leu Val Leu
35 40 45
Lys Glu Arg Ala Leu His Lys Ala Pro Tyr Tyr Phe Leu Leu Asp Leu
50 55 60
Cys Leu Ala Asp Gly Ile Arg Ser Ala Val Cys Phe Pro Phe Val Leu
65 70 75 80
Ala Ser Val Arg His Gly Ser Ser Trp Thr Phe Ser Ala Leu Ser Cys
85 90 95
Lys Ile Val Ala Phe Met Ala Val Leu Phe Cys Phe His Ala Ala Phe
100 105 110
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Met

Arg

Cys

145

Asp

Glu

Leu

Leu

Ala

225

Ala

Thr

Leu

Tyr

Ala

305

Tyr

Pro

Thr

Pro

<210>
<211>
<212>
<213>

<400>

Leu

Phe

130

Met

Val

His

Ala

Phe

210

Ile

Ala

Leu

Gly

Ala

290

Cys

Leu

Ile

His

Tyr
370

Phe

115

Tyr

Ala

Gly

Arg

Val

195

Glu

Ser

Ala

Leu

Met

275

Ile

Tyr

Ala

Val

Ala

355

Cys

Cys Ile Ser Val Thr

120

Ala Lys Arg Met Thr

135

Trp Thr Leu Ser Val
150

Thr Tyr Lys Phe Ile

165

Tyr Phe Lys Ala Asn

180

Leu Met Ala Ala Thr

200

Tyr Arg His Arg Lys

215

Gln Asn Trp Thr Phe
230

Asn Trp Ile Ala Gly

245

Gly Ile Arg Gln Asn

260

Asp Glu Val Lys Gly

280

Thr Leu Leu Phe Leu

295

Trp Arg Val Phe Val
310

Thr Ala Val Trp Met

325

Cys Phe Leu Leu Asn

340

Pro Cys Trp Gly Thr

Val Met

SEQ ID NO 21
LENGTH: 1053
TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 21

atggctttgyg aacagaacca

acttatgact

aaagttttce

atggtagtgg

ctgaatttgg

gcagttcatyg

ctaaactttg

gtaactaatg

gtctggatgg

aatgctaggt

acagtcaata
tccetgtatt
caatttatge
ctgtagcaga
ggtgggtetet
tctetggaat
tcceccageca
ctgccatett

gecattcccat

360

gtcaacagat

tgaattgatc

cctcacaata

ctattacaag

tttactcctt

agggaaaata

gecagtttetyg

atcaggagtyg

getgagcata

ttteccececege

Arg Tyr Met

Leu Trp Thr

Ala Met Ala

155

Arg Glu Glu
170

Asp Thr Leu
185

His Ala Val

Met Lys Pro

His Gly Pro

235

Phe Gly Arg
250

Gly His Ala
265

Glu Lys Gln

Leu Leu Trp

Lys Ala Cys

315

Ser Phe Ala
330

Lys Asp Leu
345

Gly Gly Ala

tattattatg
tgtatcaaag
getttegtea
aaacagagaa
ctattcactce
atgtgcaaaa
gettgeatca
ggaaaaccat
ccccagetygy

tacctaggaa

Ala

Cys

140

Phe

Asp

Gly

Tyr

Val

220

Gly

Gly

Ala

Leu

Ser

300

Ala

Gln

Lys

Pro

Ile

125

Ala

Pro

Gln

Phe

Gly

205

Gln

Ala

Pro

Ser

Gly

285

Pro

Val

Ala

Lys

Ala
365

Ala

Ala

Pro

Cys

Met

190

Lys

Met

Thr

Met

Arg

270

Arg

Tyr

Pro

Ala

Cys

350

Pro

aggaaaatga

aagatgtcag

ttggacttge

ccaaaacaga

tgcctttttyg

taacttcage

gcatagacag

getggatcat

ttttttatac

catcaatgaa

His His

Val Ile

Val Phe

160

Ile Phe
175

Leu Met

Leu Leu

Val Pro

Gly Gln

240

Pro Pro
255

Arg Leu

Met Phe

Ile Val

His Arg

320

Val Asn
335

Leu Thr

Arg Glu

aatgaatggce
agaatttgca
aggcaattcc
tgtgtacatc
ggctgttaat
cttgtacaca
atatgtggca
ctgtttetgt
agtaaatgac

agcattgatt

60

120

180

240

300

360

420

480

540

600
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caaatgctag

tttatcacgg

gttctgcetea

ttctgecgag

atggacatcg

atcctttatg

tatgggtecct

cctacagage

agatctgcat

caaggacact

cagtcgttat

ccatagacat

ccatccaagt

tttttatggy

ggagaagaca

caaccagtac

<210> SEQ ID NO 22
<211> LENGTH: 350
<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE: 22

Met

1

Glu

Lys

Thr

Ile

65

Leu

Trp

Lys

Phe

Pro

145

Val

Thr

Gly

Phe

Arg

225

Val

Asn

Thr

Glu

tggatttgta

catgaagatg

agttttecatt

catctactcce

cacagaaagc

agcatcttte

gagacaaagt

ttttageatt

Ala Leu Glu Gln Asn Gln Ser

Met

Glu

Ile

50

Tyr

Asn

Ala

Ile

Leu

130

Ser

Trp

Val

Thr

Val

210

Thr

Leu

Ile

Ser

Ser

Asn

Asp

35

Ala

Ala

Leu

Val

Thr

115

Ala

Gln

Met

Asn

Ser

195

Val

Leu

Leu

Val

Cys

275

Ile

Gly Thr Tyr Asp Tyr

20

Val Arg Glu Phe Ala

40

Phe Val Ile Gly Leu

55

Tyr Tyr Lys Lys Gln

70

Ala Val Ala Asp Leu

85

Asn Ala Val His Gly

100

Ser Ala Leu Tyr Thr

120

Cys Ile Ser Ile Asp

135

Ser Gly Val Gly Lys
150

Ala Ala Ile Leu Leu

165

Asp Asn Ala Arg Cys

180

Met Lys Ala Leu Ile

200

Pro Phe Leu Ile Met

215

Met Lys Met Pro Asn
230

Thr Val Val Ile Val

245

Lys Phe Cys Arg Ala

260

Asn Met Ser Lys Arg

280

Ala Leu Phe His Ser

gtacccettte
ccaaacatta
gtcactcaac
ctgatcacca
attgcactct
aaaaactacg
gtggaggagt

taa

Thr Asp Tyr
10

Ser Gln Tyr
25

Lys Val Phe

Ala Gly Asn

Arg Thr Lys

75

Leu Leu Leu
90

Trp Val Leu
105

Leu Asn Phe

Arg Tyr Val

Pro Cys Trp

155

Ser Ile Pro
170

Ile Pro Ile
185

Gln Met Leu

Gly Val Cys

Ile Lys Ile

235

Phe Ile Val
250

Ile Asp Ile
265

Met Asp Ile

Cys Leu Asn

ttattatggg ggtgtgctac

aaatatctcg acccctaaaa

tgccttataa

getgcaacat

ttcacagcetyg

ttatgaaagt

ttecttttga

Tyr

Glu

Leu

Ser

60

Thr

Phe

Gly

Val

Ala

140

Ile

Gln

Phe

Glu

Tyr

220

Ser

Thr

Ile

Ala

Pro

Tyr

Leu

Pro

45

Met

Asp

Thr

Lys

Ser

125

Val

Ile

Leu

Pro

Ile

205

Phe

Arg

Gln

Tyr

Ile

285

Ile

Glu

Ile

Val

Val

Val

Leu

Ile

110

Gly

Thr

Cys

Val

Arg

190

Cys

Ile

Pro

Leu

Ser

270

Gln

Leu

cattgtcaag
gagcaaacgc
cctcaaccca
ggccaagaaa

ttctgagggt

Glu Asn
15

Cys Ile

Phe Leu

Val Ala

Tyr Ile
80

Pro Phe
95

Met Cys

Met Gln

Asn Val

Phe Cys

160

Phe Tyr
175

Tyr Leu

Ile Gly

Thr Ala

Leu Lys

240
Pro Tyr
255
Leu Ile

Val Thr

Tyr Val

660

720

780

840

900

960

1020

1053
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290 295

Phe Met Gly Ala Ser Phe Lys Asn Tyr Val Met
305 310 315

Tyr Gly Ser Trp Arg Arg Gln Arg Gln Ser Val
325 330

Asp Ser Glu Gly Pro Thr Glu Pro Thr Ser Thr
340 345

<210> SEQ ID NO 23

<211> LENGTH: 1116

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23

atgccaggaa acgccacccece agtgaccace actgeccegt
gccaagacct gcaacaacgt gtccttcgaa gagagcagga
agcgeggtgt gcacgetggg ggtgecggee aactgectga
caggtactge agggcaacgt gctggeegte tacctgetet
ctgtacacag gcacgetgece actctgggte atctatatece
ctaggectge tggectegaa ggtgaccgee tacatcttet
atcctettee tgtgetgeat ctectgegac cgettegtgg
agtcggggece gecgecgeog gaggaccgee atectcatet
gtcgggateg ttcactacce ggtgttccag acggaagaca
ctgcagatgg acagcaggat tgccgggtac tactacgcca
atccctetet ccatcatege cttcaccaac caccggattt
atgggcttaa gcgctgecca gaaggccaag gtgaageact
atcttectag tectgettege cccgtaccac ctggttetece
tcctactaca gaggagacag gaacgccatg tgeggettgg
tctgtggtgt ttetgtgect gtecacggtyg aacggegtgg
ctggccacgyg accatteceg ccaagaagtg tccagaatce
tccatgaaga cagacgtcac caggctcace cacagcaggg
ccegtggece ttgcagacca ctacacctte tccaggeceg
tgccctgcaa agaggctgat tgaggagtce tgetga
<210> SEQ ID NO 24

<211> LENGTH: 371

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24

Met Pro Gly Asn Ala Thr Pro Val Thr Thr Thr
1 5 10

Leu Gly Leu Ser Ala Lys Thr Cys Asn Asn Val
20 25

Arg Ile Val Leu Val Val Val Tyr Ser Ala Val
35 40

Pro Ala Asn Cys Leu Thr Ala Trp Leu Ala Leu

Gly Asn Val Leu Ala Val Tyr Leu Leu Cys Leu
65 70 75

300

Lys Val Ala

Glu Glu Phe

Phe Ser Ile

350

gggecteect

tagtcctggt

ctgegtgget

gectggeact

gcaaccagca

tctgcaacat

cegtggtgta

cecgectgeat

aggagacctyg

ggttcaccgt

tcaggagcat

cggecatege

tcgtcaaage

aggaaaggct

ctgaccccat

ataaggggtg

acaccgagga

tgcacccace

Ala

Ser

Cys

Leu

60

Ala

Pro

Phe

Thr

45

Gln

Leu

Trp

Glu

30

Leu

Val

Cys

Lys Lys
320

Pro Phe
335

gggectetee
cgtggtgtac
ggcgetgetyg
ctgcgaactyg
cecgetggace
ctacgtcage
cgegetggag
cttcatccte
ctttgacatg
tggctttgee
caagcagagce
ggtggttgte
cgectgecttt
gtacacagcce
tatctacgtyg
gaaagagtgg
getgcagteg

agggtcacca

Ala Ser

15

Glu Ser

Gly Val

Leu Gln

Glu Leu
80

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1116
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56

Leu

Phe

Cys

Arg

145

Val

Cys

Ala

Thr

Ala

225

Ile

Ala

Leu

Thr

His

305

Ser

Glu

Pro

Glu

<210>
<211>
<212>
<213>

<400>

Tyr

Arg

Phe

Asp

130

Arg

Gly

Phe

Arg

Asn

210

Ala

Phe

Ala

Glu

Val

290

Ser

Met

Leu

Val

Ser
370

Thr

Trp

Cys

115

Arg

Arg

Ile

Asp

Phe

195

His

Gln

Leu

Ala

Glu

275

Asn

Arg

Lys

Gln

His

355

Cys

Gly Thr Leu Pro Leu

85

Thr Leu Gly Leu Leu

100

Asn Ile Tyr Val Ser

120

Phe Val Ala Val Val

135

Arg Thr Ala Ile Leu
150

Val His Tyr Pro Val

165

Met Leu Gln Met Asp

180

Thr Val Gly Phe Ala

200

Arg Ile Phe Arg Ser

215

Lys Ala Lys Val Lys
230

Val Cys Phe Ala Pro

245

Phe Ser Tyr Tyr Arg

260

Arg Leu Tyr Thr Ala

280

Gly Val Ala Asp Pro

295

Gln Glu Val Ser Arg
310

Thr Asp Val Thr Arg

325

Ser Pro Val Ala Leu

340

Pro Pro Gly Ser Pro

SEQ ID NO 25
LENGTH: 1113
TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 25

atggcgaact atagccatge

tttctgaaac

atctccattt

gatctttget

gtcaaaaatg

ggggttttgt

ttagctatcg

tgacttectt

tgctagtgaa

gttcagatat

gctetaccety

cctgttteca

cccatcaceyg

360

agctgacaac

gggtttcata

agataagacc

cctecagatet

gacttatggg

cactgettte

cttctataca

Trp Val Ile
90

Ala Ser Lys
105

Ile Leu Phe

Tyr Ala Leu

Ile Ser Ala

155

Phe Gln Thr
170

Ser Arg Ile
185

Ile Pro Leu

Ile Lys Gln

His Ser Ala

235

Tyr His Leu
250

Gly Asp Arg
265

Ser Val Val

Ile Ile Tyr

Ile His Lys

315

Leu Thr His
330

Ala Asp His
345

Cys Pro Ala

attttgcaaa
ataggagtca
ttgcatagag
gcaatttgtt
actctgactt
atgctettet

aagaggctga

Tyr

Val

Leu

Glu

140

Cys

Glu

Ala

Ser

Ser

220

Ile

Val

Asn

Phe

Val

300

Gly

Ser

Tyr

Lys

Ile

Thr

Cys

125

Ser

Ile

Asp

Gly

Ile

205

Met

Ala

Leu

Ala

Leu

285

Leu

Trp

Arg

Thr

Arg
365

Arg

Ala

110

Cys

Arg

Phe

Lys

Tyr

190

Ile

Gly

Val

Leu

Met

270

Cys

Ala

Lys

Asp

Phe

350

Leu

atctctegee

gegtggtggyg

caccttacta

tcccatttgt

gcaaagtgat

gcatcagtgt

ccttttggac

Asn Gln
95

Tyr Ile

Ile Ser

Gly Arg

Ile Leu

160

Glu Thr
175

Tyr Tyr

Ala Phe

Leu Ser

Val Val

240

Val Lys
255

Cys Gly

Leu Ser

Thr Asp

Glu Trp

320

Thr Glu
335

Ser Arg

Ile Glu

tctaacagee
caacctecty
cttectgtty
gttcaactct
tgcetttety
caccagatac

gtgtctgget

60

120

180

240

300

360

420
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gtgatctgta

ggcacttact

gctaatgatt

gtctacctca

gtagcagcag

gccaattgge

caaaatgcaa

aaaagaatca

tacctggtygyg

ctaacagetyg

ttctcaaaca

aggttaccaa

tggtgtggac

cattcattag

ccttaggatt

agctgatatt

tcagccagaa

tagcaggatt

acaccacagg

gcagaatgtt

cctgttattyg

ctgtctggat

gggagctgag

gggaacctta

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

<213> ORGANISM:

PRT

<400> SEQUENCE: 26

Met

1

Pro

Val

Lys

Ser

65

Val

Ile

Phe

Tyr

Val

145

Gly

Arg

Leu

Val

Ser

225

Ala

tctgtetgty

ggaggaagat

tatgctgett

tttegtecac

ctggactttt

tggaaggggt

cagaagaagg

ctatataatg

gagagttttt

gagttttgce

gegetgttte

ctgtgttata

Homo sapiens

Ala Asn Tyr Ser His Ala Ala

Leu

Ser

Thr

50

Asp

Lys

Ala

Cys

Thr

130

Trp

Thr

Ser

Ile

His

210

Gln

Asn

Thr

Val

Leu

Ile

Asn

Phe

Ile

115

Lys

Thr

Tyr

Phe

Leu

195

Asp

Asn

Trp

Ala Phe Leu Lys Leu

20

Val Gly Asn Leu Leu

40

His Arg Ala Pro Tyr

55

Leu Arg Ser Ala Ile

70

Gly Ser Thr Trp Thr

85

Leu Gly Val Leu Ser

100

Ser Val Thr Arg Tyr

120

Arg Leu Thr Phe Trp

135

Leu Ser Val Ala Met
150

Ser Phe Ile Arg Glu

165

Arg Ala Asn Asp Ser

180

Leu Ala Thr Gln Leu

200

Arg Arg Lys Met Lys

215

Trp Thr Phe His Gly
230

Leu Ala Gly Phe Gly

gccatggeat
caatgcacct
cttgctetea
gatcgaagaa
catggtcctyg
cccacaccac
ctattggtet
acttttetgt
gcaagagggce
caagcaggaa
agcacaaccc

tga

Asp Asn Ile
10

Thr Ser Leu
25

Ile Ser Ile

Tyr Phe Leu

Cys Phe Pro

75

Tyr Gly Thr
90

Cys Phe His
105

Leu Ala Ile

Thr Cys Leu

Ala Phe Pro
155

Glu Asp Gln
170

Leu Gly Phe
185

Val Tyr Leu

Pro Val Gln

Pro Gly Ala

235

Arg Gly Pro

ttcecceceggt tttagacgty

tccaacaccy

tcctectage

aaatgaagcc

gagccagtgg

ccaccttget

tagacgagtt

ttctaacctt

ctgtagtacc

tcaatccttt

ttetttactg

Leu

Gly

Leu

Leu

60

Phe

Leu

Thr

Ala

Ala

140

Pro

Cys

Met

Lys

Phe

220

Ser

Thr

Gln

Phe

Leu

45

Asp

Val

Thr

Ala

His

125

Val

Val

Thr

Leu

Leu

205

Val

Gly

Pro

Asn

Ile

30

Val

Leu

Phe

Cys

Phe

110

His

Ile

Leu

Phe

Leu

190

Ile

Ala

Gln

Pro

ctcctteagy
cacacagcett
agtccagttt
ccaggcaget
gggcatcagg
caaaatggag
gtggggccce
agggggattt
tgtetgeatt

cagaaaatcc

Leu Ser
15

Ile Gly

Lys Asp

Cys Cys

Asn Ser
80

Lys Val
95

Met Leu

Arg Phe

Cys Met

Asp Val

160

Gln His
175

Leu Ala

Phe Phe

Ala Val

Ala Ala

240

Thr Leu

480

540

600

660

720

780

840

900

960

1020

1080

1113
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ued

60

Leu

Val

Ile

Cys

305

Leu

Phe

Thr

Val

Gly

Leu

Met

290

Tyr

Thr

Val

Leu

Ile
370

Ile

Asp

275

Thr

Trp

Ala

Cys

Leu
355

245

Arg Gln Asn Ala Asn

260

Glu Phe Lys Met Glu

280

Phe Leu Phe Leu Thr

295

Arg Val Phe Ala Arg
310

Ala Val Trp Met Ser

325

Ile Phe Ser Asn Arg

340

Tyr Cys Arg Lys Ser

<210> SEQ ID NO 27
<211> LENGTH: 1080
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27

atgcaggtce cgaacagcac

gecgatcegegg

aacctcttcet

ttcatgatca

tactaccatt

gtggectttt

cgcttectygy

gtggeccgegt

accgatctca

tggacgatge

ctgttectca

ttgcgcacgyg

gtggtecttge

atcgtgagec

ctcagetgec

cagctgegec

cgcegegaga

cctgaaggga

tggceetgec

ctcetgtgggt

acctgagegt

gcaaccgeca

acgcaaacat

gggtcctgta

gtgcagggac

cctacceggt

tcceccagegt

tccegttegt

aggaggcgca

tggcctttgt

gectgtteta

tcaacaactg

tgcgggaata

gectettete

tggagggage

<210> SEQ ID NO 28
<211> LENGTH: 359

<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE: 28

360

cggeceggac
cgtggtgtac
getgtgeegg
cacggacctyg
ccactgggta
gtattccage
ccegeteage
ctggetgetyg
gecacgcecty
ggccatgtgg
gatcaccgtyg
cggecgggag
cacctgette
cggcaagage
tctggacceyg
tttgggctge
cgccaggace

caccaggecec

250

Thr Thr Gly
265

Lys Arg Ile

Leu Trp Gly

Gly Pro Val

315

Phe Ala Gln
330

Glu Leu Arg
345

Arg Leu Pro

aacgcgacge
tegetggtgg
cgcatggggce
atgctggeca
ttcggggtge
atcctcacca
tccaagcget
ctecctgaceyg
ggcatcatca
geegtgttee
gettgttaca
cagcggagge
geccccaaca
tactaccacg
tttgtttatt
cgecegggtyge
acgtcegtge

ggcctecaga

Arg Arg Arg
270

Ser Arg Met
285

Pro Tyr Leu
300

Val Pro Gly

Ala Gly Ile

Arg Cys Phe

350

Arg Glu Pro
365

tgcagatget
cggcggteag
ccagatcece
gegtgttgece
tgctttgcaa
tgacctgtat
ggcgeegecg
cecectgtgece
cctgettega
tcttcaccat
cggccaccat
gegeggtggy
acttcgtget
tgtacaagct
actttgegte
ccagagacac
getecgagge

dgcaggagag

255

Leu Leu

Phe Tyr

Val Ala

Gly Phe

320

Asn Pro
335

Ser Thr

Tyr Cys

geggaacceg

catcceggge
gtcggtcate
tttccaaatce
cgtggtgace
cagcgtggag
tcgttacgeyg
getggegege
cgtectcaag
cttcatccty
cctcaagetyg
cctggecgeyg
cctggegeac
cacgctgtgt
ccgggaatte
cctggacacy
cggtgegeac

tgtgttctga

Met Gln Val Pro Asn Ser Thr Gly Pro Asp Asn Ala Thr Leu Gln Met

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080
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61

-continued

1 5 10 15

Leu Arg Asn Pro Ala Ile Ala Val Ala Leu Pro Val Val Tyr Ser Leu
20 25 30

Val Ala Ala Val Ser Ile Pro Gly Asn Leu Phe Ser Leu Trp Val Leu
Cys Arg Arg Met Gly Pro Arg Ser Pro Ser Val Ile Phe Met Ile Asn
50 55 60

Leu Ser Val Thr Asp Leu Met Leu Ala Ser Val Leu Pro Phe Gln Ile
65 70 75 80

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

Asn Val Val Thr Val Ala Phe Tyr Ala Asn Met Tyr Ser Ser Ile Leu
100 105 110

Thr Met Thr Cys Ile Ser Val Glu Arg Phe Leu Gly Val Leu Tyr Pro
115 120 125

Leu Ser Ser Lys Arg Trp Arg Arg Arg Arg Tyr Ala Val Ala Ala Cys
130 135 140

Ala Gly Thr Trp Leu Leu Leu Leu Thr Ala Leu Cys Pro Leu Ala Arg
145 150 155 160

Thr Asp Leu Thr Tyr Pro Val His Ala Leu Gly Ile Ile Thr Cys Phe
165 170 175

Asp Val Leu Lys Trp Thr Met Leu Pro Ser Val Ala Met Trp Ala Val
180 185 190

Phe Leu Phe Thr Ile Phe Ile Leu Leu Phe Leu Ile Pro Phe Val Ile
195 200 205

Thr Val Ala Cys Tyr Thr Ala Thr Ile Leu Lys Leu Leu Arg Thr Glu
210 215 220

Glu Ala His Gly Arg Glu Gln Arg Arg Arg Ala Val Gly Leu Ala Ala
225 230 235 240

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

Leu Leu Ala His Ile Val Ser Arg Leu Phe Tyr Gly Lys Ser Tyr Tyr
260 265 270

His Val Tyr Lys Leu Thr Leu Cys Leu Ser Cys Leu Asn Asn Cys Leu
275 280 285

Asp Pro Phe Val Tyr Tyr Phe Ala Ser Arg Glu Phe Gln Leu Arg Leu
290 295 300

Arg Glu Tyr Leu Gly Cys Arg Arg Val Pro Arg Asp Thr Leu Asp Thr
305 310 315 320

Arg Arg Glu Ser Leu Phe Ser Ala Arg Thr Thr Ser Val Arg Ser Glu
325 330 335

Ala Gly Ala His Pro Glu Gly Met Glu Gly Ala Thr Arg Pro Gly Leu
340 345 350

Gln Arg Gln Glu Ser Val Phe
355

<210> SEQ ID NO 29

<211> LENGTH: 1503

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 29

atggagcgte cctgggagga cageccagge ccggaggggg cagetgaggg ctegectgtg 60

ccagtegeeg ceggggegeg cteeggtgee geggegagtg geacaggetyg gcagecatgg 120
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64

-continued
gectgagtgee cgggacccaa ggggaggggg caactgetgg cgaccgeegg cectttgegt 180
cgetggeceg cccectegee tgccagetee agecccgece cceggagegge gtcecgetcac 240
tecggttcaag gcagegegac tgcgggtgge geacgaccag ggcgcagace ttggggegeg 300
cggcecatgg agteggggcet getgeggecg gegecggtga gegaggtcat cgtectgceat 360
tacaactaca ccggcaagct ccgcggtgeg agetaccage cgggtgceegyg cctgegegece 420
gacgcegtygyg tgtgectgge ggtgtgcgece ttcategtge tagagaatct agecgtgttg 480
ttggtgcteg gacgecacce gegettecac getcccatgt tectgctect gggcagecte 540
acgttgtcegg atctgetgge aggcgecgece tacgecgeca acatcctact gtceggggecyg 600
ctcacgcetga aactgtccce cgegetetgg ttegcacggyg agggaggegt cttegtggea 660
ctcactgegt ccgtgetgag cctectggece ategegetgyg agegcagect caccatggeg 720
cgcaggggge ccgegecegt ctecagtegg gggegcacge tggegatgge agecgeggece 780
tggggegtgt cgctgetect cgggctectyg cecagegetygyg getggaattyg cctgggtege 840
ctggacgett gctccactgt cttgcegete tacgccaagyg cctacgtget cttetgegtg 900
ctegectteg tgggeatcct ggccgegate tgtgcactet acgegcegeat ctactgecag 960
gtacgcgeca acgegeggeg cctgecggca cggceccggga ctgcggggac cacctcgace 1020
cgggcgegte gcaagccgeg ctetetggee ttgectgegeca cgctcagegt ggtgetectg 1080
gecctttgtgg catgttgggg cccectette ctgctgectgt tgctcgacgt ggegtgeccy 1140
gcgegcacct gtectgtact cctgcaggece gatceccttec tgggactggce catggccaac 1200
tcacttctga accccatcat ctacacgctce accaaccgcg acctgcecgcca cgcgctectg 1260
cgectggtet getgeggacg ccactectge ggcagagace cgagtggete ccagcagtceg 1320
gegagegegy ctgaggcette cgggggectg cgecgetgee tgecceeggg ccttgatggy 1380
agcttcageg gcteggageg ctcatcegece cagegcegacyg ggctggacac cageggcetcece 1440
acaggcagcee ccggtgcacce cacagcecgece cggactcetgg tatcagaacce ggctgcagac 1500
tga 1503

<210> SEQ ID NO 30
<211> LENGTH: 500

<212> TYPE:

PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

Met Glu Arg
1

Gly Ser Pro

Ser Gly Thr
35

Arg Gly Gln
50

Pro Ser Pro
65
Ser Val Gln

Pro Trp Gly

Val Ser Glu

Pro Trp Glu Asp Ser

Val Pro Val Ala Ala

20

Gly Trp Gln Pro Trp

40

Leu Leu Ala Thr Ala

55

Ala Ser Ser Ser Pro

70

Gly Ser Ala Thr Ala

Ala Arg Pro Met Glu

100

Val Ile Val Leu His

Pro Gly Pro

10

Gly Ala Arg

25

Ala Glu Cys

Gly Pro Leu

Ala Pro Gly

75

Gly Gly Ala

90

Ser Gly Leu
105

Tyr Asn Tyr

Glu Gly Ala
Ser Gly Ala
30

Pro Gly Pro
45

Arg Arg Trp
60

Ala Ala Ser

Arg Pro Gly

Leu Arg Pro

110

Thr Gly Lys

Ala Glu
15

Ala Ala

Lys Gly

Pro Ala

Ala His

80

Arg Arg
95

Ala Pro

Leu Arg
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66

Gly

Cys

145

Leu

Leu

Ala

Leu

Val

225

Arg

Ala

Leu

Pro

Gly

305

Val

Thr

Arg

Leu

Pro

385

Ser

Asp

Gly

Ser

465

Thr

Pro

Ala

130

Leu

Val

Gly

Asn

Trp

210

Leu

Arg

Ala

Gly

Leu

290

Ile

Arg

Thr

Thr

Phe

370

Val

Leu

Ala

Pro

Leu

450

Glu

Gly

Ala

115

Ser

Ala

Leu

Ser

Ile

195

Phe

Ser

Gly

Ala

Trp

275

Tyr

Leu

Ala

Ser

Leu

355

Leu

Leu

Leu

Leu

Ser

435

Arg

Arg

Ser

Ala

Tyr

Val

Gly

Leu

180

Leu

Ala

Leu

Pro

Ala

260

Asn

Ala

Ala

Asn

Thr

340

Ser

Leu

Leu

Asn

Leu

420

Gly

Arg

Ser

Pro

Asp
500

Gln

Cys

Arg

165

Thr

Leu

Arg

Leu

Ala

245

Trp

Cys

Lys

Ala

Ala

325

Arg

Val

Leu

Gln

Pro

405

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

Leu

Ser

Glu

Ala

230

Pro

Gly

Leu

Ala

Ile

310

Arg

Ala

Val

Leu

Ala

390

Ile

Leu

Gln

Leu

Pro

470

Ala

Gly

135

Phe

Pro

Ser

Gly

Gly

215

Ile

Val

Val

Gly

Tyr

295

Cys

Arg

Arg

Leu

Leu

375

Asp

Ile

Val

Gln

Pro

455

Gln

Pro

120

Ala

Ile

Arg

Asp

Pro

200

Gly

Ala

Ser

Ser

Arg

280

Val

Ala

Leu

Arg

Leu

360

Asp

Pro

Tyr

Cys

Ser

440

Pro

Arg

Thr

Gly

Val

Phe

Leu

185

Leu

Val

Leu

Ser

Leu

265

Leu

Leu

Leu

Pro

Lys

345

Ala

Val

Phe

Thr

Cys

425

Ala

Gly

Asp

Ala

Leu

Leu

His

170

Leu

Thr

Phe

Glu

Arg

250

Leu

Asp

Phe

Tyr

Ala

330

Pro

Phe

Ala

Leu

Leu

410

Gly

Ser

Leu

Gly

Ala
490

Arg

Glu

155

Ala

Ala

Leu

Val

Arg

235

Gly

Leu

Ala

Cys

Ala

315

Arg

Arg

Val

Cys

Gly

395

Thr

Arg

Ala

Asp

Leu

475

Arg

Ala

140

Asn

Pro

Gly

Lys

Ala

220

Ser

Arg

Gly

Cys

Val

300

Arg

Pro

Ser

Ala

Pro

380

Leu

Asn

His

Ala

Gly

460

Asp

Thr

125

Asp

Leu

Met

Ala

Leu

205

Leu

Leu

Thr

Leu

Ser

285

Leu

Ile

Gly

Leu

Cys

365

Ala

Ala

Arg

Ser

Glu

445

Ser

Thr

Leu

Ala

Ala

Phe

Ala

190

Ser

Thr

Thr

Leu

Leu

270

Thr

Ala

Tyr

Thr

Ala

350

Trp

Arg

Met

Asp

Cys

430

Ala

Phe

Ser

Val

Val

Val

Leu

175

Tyr

Pro

Ala

Met

Ala

255

Pro

Val

Phe

Cys

Ala

335

Leu

Gly

Thr

Ala

Leu

415

Gly

Ser

Ser

Gly

Ser
495

Val

Leu

160

Leu

Ala

Ala

Ser

Ala

240

Met

Ala

Leu

Val

Gln

320

Gly

Leu

Pro

Cys

Asn

400

Arg

Arg

Gly

Gly

Ser

480

Glu
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<400> SEQUENCE: 31
atgcaagcceg tcgacaatct cacctetgeg cctgggaaca ccagtcetgtyg caccagagac 60
tacaaaatca cccaggtcct cttcccactg ctectacactyg tectgttttt tgttggactt 120
atcacaaatg gcctggcgat gaggatttte tttcaaatcc ggagtaaatc aaactttatt 180
atttttcectta agaacacagt catttctgat cttctcatga ttctgacttt tceccattcaaa 240
attcttagtg atgccaaact gggaacagga ccactgagaa cttttgtgtg tcaagttace 300
tcegtcatat tttatttcac aatgtatatc agtatttcat tcecctgggact gataactatc 360
gatcgctace agaagaccac caggccattt aaaacatcca accccaaaaa tctettgggg 420
gctaagatte tcectectgttgt catctgggca ttcatgttet tactctettt gcectaacatg 480
attctgacca acaggcagcc gagagacaag aatgtgaaga aatgctcttt ccttaaatca 540
gagttcggte tagtctggca tgaaatagta aattacatct gtcaagtcat tttctggatt 600
aatttcttaa ttgttattgt atgttataca ctcattacaa aagaactgta ccggtcatac 660
gtaagaacga ggggtgtagg taaagtcccce aggaaaaagg tgaacgtcaa agttttcatt 720
atcattgctg tattctttat ttgttttgtt cctttccatt ttgcccgaat tecttacacce 780
ctgagccaaa cccgggatgt ctttgactge actgctgaaa atactctgtt ctatgtgaaa 840
gagagcactc tgtggttaac ttccttaaat gcatgecctgg atccgttcat ctatttttte 900
ctttgcaagt ccttcagaaa ttccttgata agtatgctga agtgccccaa ttctgcaaca 960
tctetgtece aggacaatag gaaaaaagaa caggatggtg gtgacccaaa tgaagagact 1020
ccaatgtaa 1029
<210> SEQ ID NO 32
<211> LENGTH: 342
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32
Met Gln Ala Val Asp Asn Leu Thr Ser Ala Pro Gly Asn Thr Ser Leu
1 5 10 15
Cys Thr Arg Asp Tyr Lys Ile Thr Gln Val Leu Phe Pro Leu Leu Tyr
20 25 30
Thr Val Leu Phe Phe Val Gly Leu Ile Thr Asn Gly Leu Ala Met Arg
35 40 45
Ile Phe Phe Gln Ile Arg Ser Lys Ser Asn Phe Ile Ile Phe Leu Lys
50 55 60
Asn Thr Val Ile Ser Asp Leu Leu Met Ile Leu Thr Phe Pro Phe Lys
65 70 75 80
Ile Leu Ser Asp Ala Lys Leu Gly Thr Gly Pro Leu Arg Thr Phe Val
85 90 95
Cys Gln Val Thr Ser Val Ile Phe Tyr Phe Thr Met Tyr Ile Ser Ile
100 105 110
Ser Phe Leu Gly Leu Ile Thr Ile Asp Arg Tyr Gln Lys Thr Thr Arg
115 120 125
Pro Phe Lys Thr Ser Asn Pro Lys Asn Leu Leu Gly Ala Lys Ile Leu
130 135 140
Ser Val Val Ile Trp Ala Phe Met Phe Leu Leu Ser Leu Pro Asn Met
145 150 155 160
Ile Leu Thr Asn Arg Gln Pro Arg Asp Lys Asn Val Lys Lys Cys Ser
165 170 175
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70

Phe Leu Lys Ser Glu Phe Gly Leu

180

Ile Cys Gln Val Ile Phe Trp Ile

195

200

Tyr Thr Leu Ile Thr Lys Glu Leu

210

215

Gly Val Gly Lys Val Pro Arg Lys
225 230

Ile Ile Ala Val Phe Phe Ile Cys

245

Ile Pro Tyr Thr Leu Ser Gln Thr

260

Glu Asn Thr Leu Phe Tyr Val Lys

275

280

Leu Asn Ala Cys Leu Asp Pro Phe

290

295

Phe Arg Asn Ser Leu Ile Ser Met
305 310

Ser Leu Ser Gln Asp Asn Arg Lys

325

Asn Glu Glu Thr Pro Met

340

<210> SEQ ID NO 33
<211> LENGTH: 1077
<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

atgtcggtet gctaccgtec

gccacaggca cagccttect

gtggtgtgga gcttggceggy

gtgctgcace tggegetgge

ttcectgacce ggcaggectyg

tgcgegetca gcatgtacge

ctcgecagtca ccegeccecett

ctgetgetgyg cggtetgget

cacctgtgga gggaccgegt

cacctgagece tggagactct

tacagcgtga cgctggcacyg

cgggtgggce ggctggtgag

cacgcagtca accttetgea

aagctgggeyg gagccggeca

tctagegtca acceggtget

ccecegtttee tcacgegget

agggaaggga ccatggagct

ggcaatggag acccgggggy

cccagggaac

gCthtggCg

ctggeggect

cgacggcgcyg

gCCgCtgggC

cagcgtgetyg

cctggegect

ggcegeecty

atgccagetyg

gaccgettte

getgegggge

cgccategtyg

ggcggtcgca

dgcggegega

ctacgtctte

cttegaagge

ccgaactace

tgggatggag

Val Trp His
185

Asn Phe Leu

Tyr Arg Ser

Lys Val Asn

235

Phe Val Pro
250

Arg Asp Val
265

Glu Ser Thr

Ile Tyr Phe

Leu Lys Cys

315

Lys Glu Gln
330

gagacactgce
gegetgetgyg
geacggggge
gtgetgetge
caggegggcet
ctcacecggec
cggetgegea
ttgctegeeyg
tgccaccegt
gtgcettectt
gececgetggg
cttgectteg
gegetggete
gegggaacta
accgctggag
tetggggagg
cctecagetga

aaggacggtc

Glu Ile Val
190

Ile Val Ile
205

Tyr Val Arg
220

Val Lys Val

Phe His Phe

Phe Asp Cys

270

Leu Trp Leu
285

Phe Leu Cys
300

Pro Asn Ser

Asp Gly Gly

tgagctggaa
ggctgectgg
gaccgetgge
tcacgeccget
gcaaggcggt
tgctcagect
geceggecct
tcceggecge
cgceggteca
tcgggetgat
geteegggeg
gettgetetyg
caccggaagg
cggecttgge
atctgetgee
ccegagggygy
aagtggtggg

cggaatggga

Asn Tyr

Val Cys

Thr Arg

Phe Ile

240

Ala Arg
255

Thr Ala

Thr Ser

Lys Ser

Ala Thr

320

Asp Pro
335

gacttegegg

caacggcette
ggccacgett
ctttgtggee
gtactacgtg
gecagegetge
ggceegecge
cgtctacege
cgecegecgece
geteggetge
geacggggceg
ggcccectac
ggcettggeg
cttetteagt
cecgggcaggt
cggeegetet
gcagggeege

cctttga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1077
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72

<210> SEQ ID NO 34

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Lys

Leu

Arg

Ala

65

Phe

Val

Gly

Ala

Val
145

Pro

Arg

Leu

225

Gly

Thr

Val

Thr

305

Arg

Gly

Gly

Ser Val Cys

Thr

Gly

Pro

50

Leu

Leu

Tyr

Leu

Pro

130

Trp

Leu

Ala

Phe

Gly

210

Val

Ala

Ala

Thr

Phe

290

Arg

Glu

Gln

Pro

Ser

Leu

35

Ala

Ala

Thr

Tyr

Leu

115

Arg

Leu

Trp

Ala

Gly

195

Ala

Ser

Val

Leu

Ala

275

Thr

Leu

Gly

Gly

Glu
355

Arg

20

Pro

Arg

Asp

Arg

Val

100

Ser

Leu

Ala

Arg

Ala

180

Leu

Arg

Ala

Asn

Ala

260

Leu

Ala

Phe

Thr

Arg

340

Trp

358

Homo sapiens

34

Tyr

Ala

Gly

Gly

Gly

Gln

85

Cys

Leu

Arg

Ala

Asp

165

Met

Trp

Ile

Leu

245

Lys

Ala

Gly

Glu

Met

325

Gly

Asp

<210> SEQ ID NO 35

<211> LENGTH:

1005

Arg

Thr

Asn

Arg

Ala

70

Ala

Ala

Gln

Ser

Leu

150

Arg

Leu

Leu

Gly

Val

230

Leu

Leu

Phe

Asp

Gly

310

Glu

Asn

Leu

Pro

Gly

Gly

Pro

55

Val

Trp

Leu

Arg

Pro

135

Leu

Val

Ser

Gly

Ser

215

Leu

Gln

Gly

Phe

Leu

295

Ser

Leu

Gly

Pro

Thr

Phe

40

Leu

Leu

Pro

Ser

Cys

120

Ala

Leu

Cys

Leu

Cys

200

Gly

Ala

Ala

Gly

Ser

280

Leu

Gly

Arg

Asp

Gly

Ala

25

Val

Ala

Leu

Leu

Met

105

Leu

Leu

Ala

Gln

Glu

185

Tyr

Arg

Phe

Val

Ala

265

Ser

Pro

Glu

Thr

Pro
345

Asn

10

Phe

Val

Ala

Leu

Gly

90

Tyr

Ala

Ala

Val

Leu

170

Thr

Ser

His

Gly

Ala

250

Gly

Ser

Arg

Ala

Thr

330

Gly

Glu

Leu

Trp

Thr

Thr

75

Gln

Ala

Val

Arg

Pro

155

Cys

Leu

Val

Gly

Leu

235

Ala

Gln

Val

Ala

Arg

315

Pro

Gly

Thr

Leu

Ser

Leu

60

Pro

Ala

Ser

Thr

Arg

140

Ala

His

Thr

Thr

Ala

220

Leu

Leu

Ala

Asn

Gly

300

Gly

Gln

Gly

Leu

Leu

Leu

45

Val

Leu

Gly

Val

Arg

125

Leu

Ala

Pro

Ala

Leu

205

Arg

Trp

Ala

Ala

Pro

285

Pro

Gly

Leu

Met

Leu

Ala

30

Ala

Leu

Phe

Cys

Leu

110

Pro

Leu

Val

Ser

Phe

190

Ala

Val

Ala

Pro

Arg

270

Val

Arg

Gly

Lys

Glu
350

Ser

15

Ala

Gly

His

Val

Lys

95

Leu

Phe

Leu

Tyr

Pro

175

Val

Arg

Gly

Pro

Pro

255

Ala

Leu

Phe

Arg

Val

335

Lys

Trp

Leu

Trp

Leu

Ala

80

Ala

Thr

Leu

Ala

Arg

160

Val

Leu

Leu

Arg

Tyr

240

Glu

Gly

Tyr

Leu

Ser

320

Val

Asp
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
atgctgggga tcatggcatg gaatgcaact tgcaaaaact ggctggcage agaggcetgece 60
ctggaaaagt actacctttc cattttttat gggattgagt tcgttgtggg agtccttgga 120
aataccattg ttgtttacgg ctacatctte tctctgaaga actggaacag cagtaatatt 180
tatctcttta acctctctgt ctectgactta gcttttetgt gecaccctceee catgctgata 240
aggagttatg ccaatggaaa ctggatatat ggagacgtge tctgcataag caaccgatat 300
gtgcttcatyg ccaacctcta taccagcatt ctctttetca cttttatcag catagatcga 360
tacttgataa ttaagtatcc tttccgagaa caccttctge aaaagaaaga gtttgctatt 420
ttaatctecct tggccatttg ggttttagta accttagagt tactacccat acttcccctt 480
ataaatcctg ttataactga caatggcacc acctgtaatg attttgcaag ttctggagac 540
cccaactaca acctcattta cagcatgtgt ctaacactgt tggggttect tattectett 600
tttgtgatgt gtttctttta ttacaagatt gctctcttecce taaagcagag gaataggcag 660
gttgctactyg ctctgcccct tgaaaagect ctcaacttgg tcatcatggce agtggtaatce 720
ttetetgtge tttttacacce ctatcacgtce atgceggaatyg tgaggatcege ttcacgectg 780
gggagttgga agcagtatca gtgcactcag gtcgtcatca actcctttta cattgtgaca 840
cggcctttgg cectttctgaa cagtgtcate aaccctgtet tectattttet tttgggagat 900
cacttcaggg acatgctgat gaatcaactg agacacaact tcaaatccct tacatccttt 960
agcagatggg ctcatgaact cctactttca ttcagagaaa agtga 1005
<210> SEQ ID NO 36
<211> LENGTH: 334
<212> TYPE: PRT
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
Met Leu Gly Ile Met Ala Trp Asn Ala Thr Cys Lys Asn Trp Leu Ala
1 5 10 15
Ala Glu Ala Ala Leu Glu Lys Tyr Tyr Leu Ser Ile Phe Tyr Gly Ile
20 25 30
Glu Phe Val Val Gly Val Leu Gly Asn Thr Ile Val Val Tyr Gly Tyr
35 40 45
Ile Phe Ser Leu Lys Asn Trp Asn Ser Ser Asn Ile Tyr Leu Phe Asn
50 55 60
Leu Ser Val Ser Asp Leu Ala Phe Leu Cys Thr Leu Pro Met Leu Ile
65 70 75 80
Arg Ser Tyr Ala Asn Gly Asn Trp Ile Tyr Gly Asp Val Leu Cys Ile
85 90 95
Ser Asn Arg Tyr Val Leu His Ala Asn Leu Tyr Thr Ser Ile Leu Phe
100 105 110
Leu Thr Phe Ile Ser Ile Asp Arg Tyr Leu Ile Ile Lys Tyr Pro Phe
115 120 125
Arg Glu His Leu Leu Gln Lys Lys Glu Phe Ala Ile Leu Ile Ser Leu
130 135 140
Ala Ile Trp Val Leu Val Thr Leu Glu Leu Leu Pro Ile Leu Pro Leu
145 150 155 160
Ile Asn Pro Val Ile Thr Asp Asn Gly Thr Thr Cys Asn Asp Phe Ala
165 170 175
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-continued

Ser Ser Gly Asp Pro Asn Tyr Asn Leu Ile Tyr Ser Met Cys Leu Thr

180 185 190
Leu Leu Gly Phe Leu Ile Pro Leu Phe Val Met Cys Phe Phe Tyr Tyr

195 200 205
Lys Ile Ala Leu Phe Leu Lys Gln Arg Asn Arg Gln Val Ala Thr Ala
210 215 220
Leu Pro Leu Glu Lys Pro Leu Asn Leu Val Ile Met Ala Val Val Ile
225 230 235 240
Phe Ser Val Leu Phe Thr Pro Tyr His Val Met Arg Asn Val Arg Ile
245 250 255

Ala Ser Arg Leu Gly Ser Trp Lys Gln Tyr Gln Cys Thr Gln Val Val

260 265 270
Ile Asn Ser Phe Tyr Ile Val Thr Arg Pro Leu Ala Phe Leu Asn Ser

275 280 285
Val Ile Asn Pro Val Phe Tyr Phe Leu Leu Gly Asp His Phe Arg Asp
290 295 300
Met Leu Met Asn Gln Leu Arg His Asn Phe Lys Ser Leu Thr Ser Phe
305 310 315 320
Ser Arg Trp Ala His Glu Leu Leu Leu Ser Phe Arg Glu Lys
325 330

<210> SEQ ID NO 37
<211> LENGTH: 1296
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
atgcaggcge ttaacattac cccggagcag ttetetegge tgctgceggga ccacaacctg 60
acgcgggage agttcatcge tctgtaccgg ctgcgaccege tegtctacac cccagagetg 120
cegggacgeg ccaagetgge cctegtgete accggegtge tcatcttege cctggegete 180
tttggcaatg ctctggtgtt ctacgtggtg acccgcagea aggccatgeyg caccgtcace 240
aacatcttta tctgctectt ggcgctcagt gacctgctea tcaccttett ctgecattcce 300
gtcaccatge tccagaacat ttccgacaac tggcetggggg gtgctttcat ttgcaagatg 360
gtgccatttyg tccagtctac cgctgttgtg acagaaatgce tcactatgac ctgcattget 420
gtggaaaggce accagggact tgtgcatcct tttaaaatga agtggcaata caccaaccga 480
agggctttca caatgctagg tgtggtetgg ctggtggcag tcatcgtagyg atcacccatg 540
tggcacgtgce aacaacttga gatcaaatat gacttcctat atgaaaagga acacatctge 600
tgcttagaag agtggaccag ccctgtgcac cagaagatct acaccacctt catccttgte 660
atcctettee tectgectet tatggtgatg cttattetgt acagtaaaat tggttatgaa 720
ctttggataa agaaaagagt tggggatggt tcagtgctte gaactattca tggaaaagaa 780
atgtccaaaa tagccaggaa gaagaaacga gctgtcatta tgatggtgac agtggtgget 840
ctetttgetyg tgtgetggge accattecat gttgtccata tgatgattga atacagtaat 900
tttgaaaagg aatatgatga tgtcacaatc aagatgattt ttgctatcgt gcaaattatt 960
ggattttcca actccatctg taatcccatt gtctatgcat ttatgaatga aaacttcaaa 1020
aaaaatgttt tgtctgcagt ttgttattgc atagtaaata aaaccttctc tceccagcacaa 1080
aggcatggaa attcaggaat tacaatgatg cggaagaaag caaagttttc cctcagagag 1140
aatccagtgg aggaaaccaa aggagaagca ttcagtgatg gcaacattga agtcaaattg 1200
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-continued

tgtgaacaga cagaggagaa gaaaaagctc aaacgacatc ttgctctctt taggtctgaa 1260
ctggctgaga attctccttt agacagtggg cattaa 1296
<210> SEQ ID NO 38

<211> LENGTH: 431

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

Met Gln Ala Leu Asn Ile Thr Pro Glu Gln Phe Ser Arg Leu Leu Arg
1 5 10 15

Asp His Asn Leu Thr Arg Glu Gln Phe Ile Ala Leu Tyr Arg Leu Arg
20 25 30

Pro Leu Val Tyr Thr Pro Glu Leu Pro Gly Arg Ala Lys Leu Ala Leu
35 40 45

Val Leu Thr Gly Val Leu Ile Phe Ala Leu Ala Leu Phe Gly Asn Ala
50 55 60

Leu Val Phe Tyr Val Val Thr Arg Ser Lys Ala Met Arg Thr Val Thr
65 70 75 80

Asn Ile Phe Ile Cys Ser Leu Ala Leu Ser Asp Leu Leu Ile Thr Phe
85 90 95

Phe Cys Ile Pro Val Thr Met Leu Gln Asn Ile Ser Asp Asn Trp Leu
100 105 110

Gly Gly Ala Phe Ile Cys Lys Met Val Pro Phe Val Gln Ser Thr Ala
115 120 125

Val Val Thr Glu Met Leu Thr Met Thr Cys Ile Ala Val Glu Arg His
130 135 140

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

Arg Ala Phe Thr Met Leu Gly Val Val Trp Leu Val Ala Val Ile Val
165 170 175

Gly Ser Pro Met Trp His Val Gln Gln Leu Glu Ile Lys Tyr Asp Phe
180 185 190

Leu Tyr Glu Lys Glu His Ile Cys Cys Leu Glu Glu Trp Thr Ser Pro
195 200 205

Val His Gln Lys Ile Tyr Thr Thr Phe Ile Leu Val Ile Leu Phe Leu
210 215 220

Leu Pro Leu Met Val Met Leu Ile Leu Tyr Ser Lys Ile Gly Tyr Glu
225 230 235 240

Leu Trp Ile Lys Lys Arg Val Gly Asp Gly Ser Val Leu Arg Thr Ile
245 250 255

His Gly Lys Glu Met Ser Lys Ile Ala Arg Lys Lys Lys Arg Ala Val
260 265 270

Ile Met Met Val Thr Val Val Ala Leu Phe Ala Val Cys Trp Ala Pro
275 280 285

Phe His Val Val His Met Met Ile Glu Tyr Ser Asn Phe Glu Lys Glu
290 295 300

Tyr Asp Asp Val Thr Ile Lys Met Ile Phe Ala Ile Val Gln Ile Ile
305 310 315 320

Gly Phe Ser Asn Ser Ile Cys Asn Pro Ile Val Tyr Ala Phe Met Asn
325 330 335

Glu Asn Phe Lys Lys Asn Val Leu Ser Ala Val Cys Tyr Cys Ile Val
340 345 350

Asn Lys Thr Phe Ser Pro Ala Gln Arg His Gly Asn Ser Gly Ile Thr
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80

Met
Glu
385

Cys

Phe

Met
370
Thr

Glu

Arg

355

Arg

Lys

Gln

Ser

Lys

Gly

Thr

Glu
420

Lys

Glu

Glu

405

Leu

<210> SEQ ID NO 39

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

24

39

Ala

Ala

390

Glu

Ala

Lys
375
Phe

Lys

Glu

ctgtgtacag cagttegeag agtg

<210> SEQ ID NO 40

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

24

40

gagtgccagg cagagcaggt agac

<210> SEQ ID NO 41

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

31

41

360

Phe

Ser

Lys

Asn

Ser Leu

Asp Gly

Lys Leu
410

Ser Pro
425

cccgaattee tgettgetee cagettggee ¢

<210> SEQ ID NO 42

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

32

42

tgtggatcct gctgtcaaag gtcccattee gg

<210> SEQ ID NO 43

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

20

43

tcacaatgct aggtgtggte

<210> SEQ ID NO 44

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE:

tgcatagaca atgggattac ag

22

44

<210> SEQ ID NO 45

<211> LENGTH:

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

511

Arg
Asn
395

Lys

Leu

Glu
380
Ile

Arg

Asp

365

Asn

Glu

His

Ser

Pro

Val

Leu

Gly
430

Val Glu
Lys Leu
400

Ala Leu
415

His

24

24

31

32

20

22
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<400> SEQUENCE: 45
tcacaatgct aggtgtggtc tggctggtgg cagtcatcegt aggatcacce atgtggcacyg 60
tgcaacaact tgagatcaaa tatgacttcc tatatgaaaa ggaacacatc tgctgcttag 120
aagagtggac cagccctgtg caccagaaga tctacaccac cttcatcctt gtcatcctet 180
tcetectgee tettatggtyg atgcttatte tgtacgtaaa attggttatg aactttggat 240
aaagaaaaga gttggggatg gttcagtgcet tcgaactatt catggaaaag aaatgtccaa 300
aatagccagg aagaagaaac gagctgtcat tatgatggtg acagtggtgg ctctetttge 360
tgtgtgctgg gcaccattce atgttgteca tatgatgatt gaatacagta attttgaaaa 420
ggaatatgat gatgtcacaa tcaagatgat ttttgctatc gtgcaaatta ttggattttce 480
caactccatc tgtaatccca ttgtctatge a 511
<210> SEQ ID NO 46
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 46
ctgcttagaa gagtggacca g 21
<210> SEQ ID NO 47
<211> LENGTH: 22
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 47
ctgtgcacca gaagatctac ac 22
<210> SEQ ID NO 48
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 48
caaggatgaa ggtggtgtag a 21
<210> SEQ ID NO 49
<211> LENGTH: 23
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 49
gtgtagatct tcectggtgcac agg 23
<210> SEQ ID NO 50
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 50
gcaatgcagg tcatagtgag ¢ 21

<210> SEQ ID NO 51

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51
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tggagcatgg tgacgggaat gcagaag

<210> SEQ ID NO 52

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 52
gtgatgagca ggtcactgag cgccaag
<210> SEQ ID NO 53

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 53
gcaatgcagg cgcttaacat tac
<210> SEQ ID NO 54

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 54
ttgggttaca atctgaaggg ca
<210> SEQ ID NO 55

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 55
actcegtgte cagcaggact ctg
<210> SEQ ID NO 56

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 56
tgcgtgttee tggaccctea cgtg
<210> SEQ ID NO 57

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 57
caggccttgyg attttaatgt cagggatgg
<210> SEQ ID NO 58

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 58
ggagagtcag ctctgaaaga attcagg
<210> SEQ ID NO 59

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 59

27

27

23

22

23

24

29

27
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tgatgtgatg ccagatacta atagcac

<210> SEQ ID NO 60

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

cctgattcat ttaggtgaga ttgagac
<210> SEQ ID NO 61

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 61

gacaggtacc ttgccatcaa g

<210> SEQ ID NO 62

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 62

ctgcacaatg ccagtgataa gg
<210> SEQ ID NO 63

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 63

ctgacttett gttectggea gcagegyg
<210> SEQ ID NO 64

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 64

agaccagcca gggcacgetyg aagagtg
<210> SEQ ID NO 65

<211> LENGTH: 32

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 65

gatcaagctt ccatcctact gaaaccatgg tc
<210> SEQ ID NO 66

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 66

gatcagatct cagttccaat attcacacca ccgte
<210> SEQ ID NO 67

<211> LENGTH: 22

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

27

27

21

22

27

27

32

35
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<400> SEQUENCE: 67
ctggtgtget ccatggeate cc
<210> SEQ ID NO 68

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 68
gtaagcctcee cagaacgaga gg
<210> SEQ ID NO 69

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69
cagcgcaggyg tgaagectga gagce
<210> SEQ ID NO 70

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 70
ggcacctget gtgacctgtyg cagg
<210> SEQ ID NO 71

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 71
gtcetgecac ttcegagacat gg
<210> SEQ ID NO 72

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 72
gaaacttcte tgcccttace gte
<210> SEQ ID NO 73

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 73
ccaacaccag catccatgge atcaag
<210> SEQ ID NO 74

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 74

ggagagtcag ctctgaaaga attcagg

22

22

24

24

22

23

26

27
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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 SEQ ID 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 SEQ ID 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 SEQ ID 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 SEQ ID 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 SEQ ID 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 SEQ ID 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 SEQ ID 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 SEQ ID 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 SEQ ID NO: 8.

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

a) the amino acid sequence of SEQ ID NO: §;

b) a mutant of SEQ ID NO: 8, wherein lysine is substituted
for leucine at amino acid residue 224;

¢) an amino acid sequence encoded by a nucleotide
sequence that hybridizes to the complete complement of
SEQ ID NO:7 at 42° C., followed by washing in 0.1x
SSC at 65° C.;

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

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

1) a G protein-coupled receptor encoded by a nucleotide
sequence having at least 95% identity to the nucleotide
sequence of SEQ 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 SEQ ID NO: §;

b) a mutant of SEQ ID NO: 8, wherein lysine is substituted
for leucine at amino acid residue 224;

¢) an amino acid sequence encoded by a nucleotide
sequence that hybridizes to the complete complement of
SEQ ID NO:7 at 42° C., followed by washing in 0.1x
SSC at 65° C.;

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

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

1) a G protein-coupled receptor encoded by a nucleotide
sequence having at least 95% identity to the nucleotide
sequence of SEQ ID NO:7, wherein said G protein-
coupled receptor is capable of modulating insulin or
glucagon levels; and
il) 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 SEQ ID NO: §8;

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

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

d) the nucleotide sequence of SEQ ID NO: 7;

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

1) a nucleotide sequence having at least 95% identity to
the nucleotide sequence of SEQ 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 SEQ ID NO: 8;
b) a nucleotide sequence encoding a polypeptide com-

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

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

d) the nucleotide sequence of SEQ ID NO: 7;

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

1) a nucleotide sequence having at least 95% identity to
the nucleotide sequence of SEQ 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 SEQ ID NO: 8;

b) a mutant of SEQ ID NO: 8, wherein lysine is substi-
tuted for leucine at amino acid vesidue 224;

¢) an amino acid sequence encoded by a nucleotide
sequence that hybridizes to the complete complement
of SEQ 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 SEQ ID NO: 7;
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e) a G protein-coupled receptor having at least 95%
identity to the amino acid sequence of SEQ ID NO:
8, wherein said G protein-coupled receptor is
capable of modulating insulin or glucagon levels; or

1) a G protein-coupled receptor encoded by a nucle-
otide sequence having at least 95% identity to the
nucleotide sequence of SEQ 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 SEQ ID NO: 8.

20. The method of claim 12, wherein the receptor is a
mutant of SEQ 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 SEQ ID NO: §,
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 SEQ 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 SEQ ID NO: §,
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 SEQ 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-
tor.
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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 SEQ 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 SEQ 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 SEQ 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 SEQ 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 rveceptor having at least 98%
identity to the amino acid sequence of SEQ 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 SEQ ID NO:7, wherein said
G protein-coupled receptor is capable of modulating
insulin or glucagon levels.
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