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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 1s a continuation of Application Ser. No.
10/272,983, filed Oct. 17, 2002, which 1s 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.] Provisoral Application No.
60/136,4306, filed May 28, 1999, [Ser.] Provisioral 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 1s incorporated herein by

reference. This patent application is related to U.S. [Ser.]
Application No. 09/170,496, filed Oct. 13, 1999, and U.S.

[Ser.] Application No. 09/416,760, filed Oct. 12, 1999, both
being incorporated herein by reference in their entirety. This
patent application is also related to U.S. [Ser.] Application
No. 09/364,425, filed Jul. 30, 1999, which is incorporated
herein by reference 1n 1ts entirety.

FIELD OF THE INVENTION

The mvention disclosed 1n 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 1s repre-
sented by the G protein-coupled receptor (GPCR or GPCRs)
class. It 1s 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 1dentified
are referred to as “orphan” receptors. GPCRs represent an
important area for the development of pharmaceutical prod-
ucts: from approximately 20 of the 100 known GPCRs, 60%

of all prescription pharmaceuticals have been developed.
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This distinction 1s not merely semantic, particularly 1n the
case of GPCRs. Thus, the orphan GPCRs are to the pharma-
ceutical industry what gold was to California in the late 197
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 1s 1dentified by number, 1.¢.,
transmembrane-1 (1M-1), transmembrane-2 (TM-2), etc.).
The transmembrane helices are joined by strands of amino
acids between transmembrane-2 and transmembrane-3,
transmembrane-4 and transmembrane-5, and
transmembrane-6 and transmembrane-7 on the exterior, or
“extracellular” side, of the cell membrane (these are referred
to as “extracellular” regions 1, 2 and 3 (EC-1, EC-2 and
EC-3), respectively). The transmembrane helices are also
joined by strands of amino acids between transmembrane-1
and transmembrane-2, transmembrane-3 and
transmembrane-4, and transmembrane-5 and
transmembrane-6 on the interior, or “intracellular” side, of
the cell membrane (these are referred to as “intracellular”
regions 1, 2 and 3 (IC-1, IC-2 and IC-3), respectively). The
“carboxy” (*C”’) terminus of the receptor lies in the intracel-
lular space within the cell, and the “amino” (“N”) terminus
of the receptor lies 1n 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 1s a change i1n 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,
1.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, G1, 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 1n cellular activation or cellular inhibition. It 1s
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 1n the cell
membrane 1n equilibrium between two different conforma-
tions: an “inactive” state and an ““active” state. A receptor in
an mactive state 1s 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 1n 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 hRUP®.

FIG. 6 15 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 1s expressed only 1n the pancreas.

DETAILED DESCRIPTION

The scientific literature that has evolved around receptors
has adopted a number of terms to refer to ligands having
various ellects 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 defimitions 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

< THIONINE MET M
PHENYLALANINE PHE F
PROLINE PRO P
SERINE SER S
THREONINE THR T
TRYPTOPHAN TRY W
TYROSINE TYR Y
VALINE VAL A%

COMPOSITION means a material comprising at least one
component.

ENDOGENOUS shall mean a material that a mammal
naturally produces. ENDOGENOUS 1n reference to, for
example and not limitation, the term *“receptor,” shall mean
that which 1s naturally produced by a mammal (for example,
and not limitation, a human) or a virus. By contrast, the term
NON-ENDOGENOUS 1n this context shall mean that which
1s 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 1s typically replicated as a
autonomous molecule as the Host Cell replicates (generally,
the Plasmid 1s thereafter isolated for introduction into a
cukaryotic Host Cell); in the case of a eukaryotic Host Cell,
a Plasmid 1s 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 mven-
tion disclosed herein, the Host Cell 1s 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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4
MUTANT or MUTATION in rveference to an endogenous

receptor’s nucleic acid and/or amino acid sequence shall
mean a specified change ov changes to such endogenous
sequences such that a mutated form of an endogenous, non-
constitutively activated rveceptor 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 veceptor 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 50%, more preferably at least about 90% and most

preferably at least 95%. Ideally, and owing to the fact that

the most preferrved 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 95%.

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 1dentified or 1s not known.

PLASMID shall mean the combination of a Vector and
cDNA. Generally, a Plasmid 1s introduced into a Host Cell
for the purposes of replication and/or expression of the
cDNA as a protein.

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

The order of the following sections 1s set forth for presen-
tational efficiency and 1s 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; 1t has
been the case in this endeavor that genetic sequence 1nfor-

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 1den-
tifying nucleic acid sequences within the human genome are
within the purview of those having ordinary skill 1n 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 ol a GPCR, previously sequenced, to
conduct a BLAST™ search 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 192642
hARE-4  ACO06087 1,119 bp 36% P2Y5 AF000546
hARE-5  AC006255 1,104 bp 32% Oryzias D43633
latipes
hGPR27  AAT75870 1,128 bp
hARE-1  AI090920 999 bp 43% D13626
KIAAO0001
hARE-2  AA359504 1,122 bp 53% GPR27
hPPR1 H67224 1,053 bp 39% EBI1 LL31581
hG2A AAT54702 1,113 bp 31% GPR4 [.36148
hRUP3 Al035423 1,005 bp 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 1,413 bp 25% DEZ Q99788
23% FMLPR  P21462
hRUP6 ACO005871 1,245 bp 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 43503637
hCHNG6 EST 2134670 1,503 bp 36% edg-1 NP__ 001391
hCHNZ EST 764455 1,029 bp 47% D13626
KIAAO0001
hCHN®9 EST 1541536 1,077 bp 41% LTB4R NM_ 000752
hCHN10  EST 1365839 1,055 bp 35% P2Y NM_ 002563

Receptor homology 1s useful 1n 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
tor 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 priort assumption (historically
based) that the endogenous ligand must first be 1dentified
betore discovery could proceed to find antagonists and other
molecules that could atlect 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
alter the discovery of constitutively activated receptors.
What has not been heretofore recognized 1s that 1t 1s the
active state of the receptor that 1s most usetul 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 1s desired 1n a
therapeutic drug 1s 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 1s an
antagonist to the endogenous ligand. This 1s 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 1s known 1n 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 1dentification (1.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 1s 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 i1dentification 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 1s expressed and/or over-expressed, 1t 1s pos-
sible to determine related disease/disorder states which are
associated with the expression and/or over-expression of the
receptor; such an approach 1s disclosed in this patent docu-
ment.

With respect to creation of a mutation that may evidence
constitutive activation of human orphan GPCRs disclosed
herein 1s based upon the distance from the proline residue at
which 1s presumed to be located within TM6 of the GPCR
typically nears the TM6/1C3 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 1C3 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 1dentification of
the expression of the receptor in tissue samples. The pres-
ence of a receptor 1n 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 1ndicate, RUP3 is expressed within the
human pancreas, suggesting that RUP3 may play a role in
insulin regulation and/or glucagon regulation. Accordingly,
candidate compounds 1dentified using a constitutively acti-
vated form of RUP3 may be useful for understanding the
role of RUP3 1n diabetes and/or as therapeutics for diabetes.
D. Screening of Candidate Compounds

1. Generic GPCR Screenming Assay Techniques

When a G protein receptor becomes constitutively active
(1.e., active 1n the absence of endogenous ligand binding
thereto), 1t binds to a G protein (e.g., Gq, Gs, Gi1, Go) and
stimulates the binding of GTP to the G protein. The G pro-
tein then acts as a G'TPase 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 1n
the absence and presence of ligand. An example of this
monitoring, among other examples well-known and avail-
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able to those in the art, was reported by Traynor and
Nahorski 1n 1993. The preferred use of this assay system 1s
for initial screening of candidate compounds because the
system 1s 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 i1dentified using the
“generic” G protein-coupled receptor assay (1.e., an assay to
select compounds that are agonists, partial agonists, or
iverse agonists), further screening to confirm that the com-
pounds have interacted at the receptor site 1s preferred. For
example, a compound 1dentified 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 Giu.
Gs stimulates the enzyme adenylyl cyclase. G1 (and Go),

on the other hand, inhibit this enzyme. Adenylyl cyclase
catalyzes the conversion of ATP to cAMP; thus, constitu-
tively activated GPCRs that couple the Gs protein are asso-
ciated with increased cellular levels of cAMP. On the other
hand, constitutively activated GPCRs that couple the Gi (or
(Go) protein are associated with decreased cellular levels of
CAMP. See, generally, “Indirect Mechanisms of Synaptic
Transmission,” Chpt. 8, From Neuron To Brain (3"“Ed.)
Nichols, I. G. et al eds. Sinauer Associates, Inc. (1992).
Thus, assays that detect cAMP can be utilized to determine
if a candidate compound 1s, e.g., an mmverse agonist to the
receptor (1.€., such a compound would decrease the levels of
cAMP). A variety of approaches known 1n the art for mea-
suring cCAMP can be utilized; a most preferred approach
relies upon the use of anti-cAMP antibodies 1n an ELISA-
based format. Another type of assay that can be utilized 1s 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,
c.g., B-galactosidase or luciferase. Thus, a constitutively
activated Gs-linked receptor causes the accumulation of
cAMP that then activates the gene and expression of the
reporter protein. The reporter protein such as
B-galactosidase or luciferase can then be detected using
standard biochemical assays (Chen et al. 1993).

Go and (q.

(Gq and Go are associated with activation of the enzyme
phospholipase C, which 1n turn hydrolyzes the phospholipid
PIP,, releasing two intracellular messengers: diacycloglyc-
erol (DAG) and 1nistol 1,4,5-triphoisphate (IP,). Increased
accumulation of IP, 1s 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 1s, €.g., an
iverse agonist to a Gg- or Go-associated receptor (1.e., such
a compound would decrease the levels of IP3).
(Gg-dependent receptors can also been examined using an
API reporter assay in that Gqg-dependent phospholipase C
causes activation ol genes containing API elements; thus,
activated (Gqg-associated receptors will evidence an increase
in the expression of such genes, whereby mnverse agonists
thereto will evidence a decrease 1in such expression, and ago-
nists will evidence an increase 1n 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 1n that, by definition, the
receptor 1s active even 1n the absence of an endogenous
ligand bound thereto. Thus, 1t 1s often useful that an
approach be utilized that can enhance the signal obtained by
the activated receptor. A preferred approach 1s the use of a

GPCR Fusion Protein.
Generally, once 1t 1s determined that a GPCR 1s or has

been constitutively activated, using the assay techniques set
torth above (as well as others), 1t 1s 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 1s 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 defimition, in such a
system, the constitutively activated orphan GPCR will con-
tinuously signal. In this regard, 1t 1s preferred that this signal
be enhanced such that in the presence of, e.g., an mverse
agonist to the receptor, 1t 1s more likely that 1t will be able to
more readily differentiate, particularly in the context of
screening, between the receptor when 1t 1s contacted with the

inverse agonist.

The GPCR Fusion Protein 1s intended to enhance the effi-
cacy ol G protein coupling with the GPCR. The GPCR
Fusion Protein 1s preferred for screening with a non-
endogenous, constitutively activated GPCR because such an
approach increases the signal that 1s most preferably utilized
in such screening techniques, although the GPCR Fusion
Protein can also be (and preferably 1s) used with an
endogenous, constitutively activated GPCR. This 1s impor-
tant 1n facilitating a significant “signal to noise” ratio; such a
significant ratio 1s 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 1s within the purview of those having
ordinary skill 1n the art. Commercially available expression
vectors and systems offer a variety of approaches that can fit
the particular needs of an 1investigator. 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 1s 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 1n the art). We have a pretference (based
upon convenience) of use of a spacer 1n 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 1dentified prior to the creation of
the GPCR Fusion Protein construct. Because there are only a
tew G proteins that have been identified, it 1s preferred that a
construct comprising the sequence of the G protein (i.e., a
umversal G protein construct) be available for insertion of an
endogenous GPCR sequence therein; this provides for effi-
ciency 1n 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 1n research
settings. For example, 1n vitro and 1n vivo systems 1mcorpo-
rating GPCRs can be utilized to further elucidate and under-
stand the roles these receptors play 1n the human condition,
both normal and diseased, as well as understanding the role
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ol constitutive activation as 1t applies to understanding the
signaling cascade. The value 1n human orphan GPCRs 1s that
its utility as a research tool 1s enhanced 1n 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 1s
identified. Other uses of the disclosed receptors will become
apparent to those 1n 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 i1nverse agonists,
agonists or partial agonists (preferably for use as pharma-
ceutical agents), this version of human RUP3 can also be
utilized 1n research settings. For example, in vitro and in
vivo systems incorporating RUP3 can be utilized to further
clucidate the roles RUP3 plays 1n the human condition, par-
ticularly with respect to the human pancreas, both nonnal
and diseased (and 1n particular, diseases involving regulation
of mnsulin or glucagon, ¢.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 1s that its utility as a research tool 1s enhanced
in that, because of its unique features, non-endogenous
RUP3 can be used to understand the role of RUP3 1n the
human body before the endogenous ligand therefor 1s 1denti-
fied. Other uses of the disclosed receptors will become
apparent to those 1n the art based upon, inter alia, a review of
the patent document.

EXAMPLES

The following examples are presented for purposes of
clucidation, 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 1dentified as evidenced below.

Open

Disclosed Complete Reading Nucleic Amino
Human DNA Frame Acid Acid
Orphan Accession Sequence (Base SEQ ID. SEQ ID.
GPCRs Number (Base Pairs) Pairs) NO. NO.
hARE-3  ALO033379 111,389 bp 1,260 bp 1 16
hARE-4  ACO006087 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
hRUP5 ACO005849 169,144bp 1413 bp 9 10
hRUP6 ACO05871 218,807 bp 1,245 bp 11 12
hRUP7 AC007922 158858 bp 1,173 bp 13 14

Other disclosed endogenous human GPCRs were 1denti-
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 1dentified were then used as a probe to
screen a human genomic library.

Open Nucleic Amino
Disclosed Reading Acid Acid
Human EST Clone/ Frame SEQ SEQ
Orphan Query Accession No. (Base ). ID.
GPCRs (Sequence) Identified Pairs) NO. NO.
hGPCR27 Mouse AATTSRT0 1,125 bp 15 16
GPCR27
hARE-1 TDAG 1689643 999 bp 17 18
AI090920
hARE-2  GPCR27 68530 1,122 bp 19 20
AA359504
hPPR1 Bovine 238667 1,053 bp 21 22
PPR1 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
hCHNG6 N.A. EST 2134670 1,503 bp 29 30
(full length)
hCHNZR KIAA0001  EST 76445 1,029 bp 31 32
hCHN®9 1365839 EST 1541536 1,077 bp 33 34
hCHNIO  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 5'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

cDNA specific primers for the first and second round PCR as
shown 1in SEQ. ID. NO.: 39 and SEQ. ID. NO.: 40 as fol-
lows:

S-CTGTGTACAGCAGTTCGCAGAGTG-3'(SEQ. ID.

NO.: 39; 1* round PCR)

S-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/CMV2 (Invitrogen).
The cloned-1insert was sequenced using the 17 Sequenase™
kit (USB Amersham; manufacturer instructions will be
followed) and the sequence was compared with the pre-
sented sequence. Expression of the human G2ZA will be
detected by probing an RNA dot blot (Clontech; manufac-
turer instructions will be followed) with the P’*-labeled
fragment.

b. hCHNO9 (Seq. Id. Nos. 33 & 34)

Sequencing of the EST clone 1541536 indicated that
hCHNB9 1s a partial cDNA clone having only an mnitiation
codon; 1e., 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 3
untranslated region of LTB4R ¢cDNA was the 3' sequence of
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hCHNO9, PCR was performed using primers based upon the
S' sequence flanking the initiation codon found 1n hCHN9
and the 3' sequence around the termination codon found 1n
the LTB4R 5' untranslated region. The 3' primer sequence
utilized was as follows:

S-CCCGAATTCCTGCTFGCTCCCAGCTTGGCCC-3’
SEQ. ID. NO.: 41; sense) and

SSTGTGGATCCTGCTGTCAAAGGTCCCATTCCGG-
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 01 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 pCMYV (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:

S“-TCACAATGCTAGGTGTGGTC-3' (SEQ. ID. NO.:
43; sense) and

S-TGCATAGACAATGGGATTACAG-3' (SEQ. ID. NO.:
44 antisense).

PCR was performed using TagPlus™ Precision™ poly-
merase (Stratagene; manufacturing instructions will be

tollowed) 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 1solated and cloned into the
pCRII-TOPO vector (Invitrogen) and sequenced using the
T7 DNA Sequenase™ kit (Amsham) and the SP6/17 prim-
ers (Stratagene). Sequence analysis revealed that the PCR
fragment was indeed an alternatively spliced form of
AI3076358 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
TGAARAAGGAACACATCTGCTGCT TAGAAGAGT
GGACCAGCCCTGTGCACCAGAAGATCTACACC
ACCTTCATCCTTGTCATCCTCTTCCTCCTGCC
TCTTATGGTGATGCTTATTCTGTACGTAAAAT
TGGETTATGAACTTTGGATAAAGAARLAGAGT TG
GGGATGGTTCAGTGCTTCGAACTATTCATGGA
AALAGARAATGTCCAAAATAGCCAGGAAGAAGAA
ACGAGCTGTCATTATGATGGTGACAGTGGT GG
CTCTCTTTGCTGTGTGCTGGGCACCATTCCAT
GTTGTCCATATGATGATTGAATACAGTAATTT

TGAAAAGGAATATGATGATGTCACAATCAAGA

TGATTTTTGATATCGTGCAAATTATTGGATTT
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-continued
TCCAACTCCATCTCTAATCCCATTATCTATGC

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/ 17 primers (Stratagene) and some internal primers. The
3' RACE product contained a poly(A) tail and a complete
open reading frame ending at a TAA stop codon. The 3
RACE product contained an incomplete 3' end; 1.e., the ATG
initiation codon was not present.

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

S-GCAATGCAGGTCATAGTGAGC-3' (SEQ. ID. NO.:
50; oligo 35)
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:

S'-TGGAGCATGGTGACGGGAATGCAGAAG-3'
(SEQ. ID. NO.: 31; oligo 6) and

S'-GTGATGAGCAGGTCACTGAGCGCCAAG-3'
(SEQ. ID. NO.: 52; oligo7).

The sequence of the 5" RACE PCR products revealed the
presence of the mitiation codon ATG, and further round of 5'
RACE PCR did not generate any more 5' sequence. The

completed 5' sequence was confirmed by RIT-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:

SI-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. hRUP5 (Seq. 1d. 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.: 5b)

5'-TGCGTGTTCCTGGACCCTCACGTG-3' (SEQ. ID. NO.: 5¢)

and human peripheral leukocyte cDNA (Clontech) as a tem-
plate. Advantage cDNA polymerase (Clontech) was used for
the amplification 1n 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 1solated and
cloned with the pCRII-TOPO™ vector (Invitrogen) and
completely sequenced using the T7 DNA Sequenase™ kit
(Amsham). See, SEQ. ID. NO.: 9.

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

primers:

(SEQ. ID. NO.: 57)
5'-CAGGCCTTGGATTTTAATGTCAGGGATGG-3' and
(SEQ. ID. NO.: 58)

5 !

and human thymus Marathon-Ready™ cDNA (Clontech) as
a template. Advantage cDNA polymerase (Clontech, accord-
ing to manufacturer’s mstructions) was used for the amplifi-
cation 1n 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 1solated 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:

- GGAGAGTCAGCTCTGAAAGAATTCAGG-3 " ;

(SEQ. ID. NO.: 59: gense)
L' -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 1 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 1solated 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-S5 (Seq. Id. Nos. 5 & 6)

The full length hARE-5 was cloned by PCR using the
hARES specific primers
S'-CAGCGCAGGGTGAAGCCTGAGAGC-3' SEQ. ID.
NO.: 69 (sense, 5' of initiation codon ATG) and
S'-GGCACCTGCTGTGACCTGTGCAGG-3' SEQ. ID.
NO.: 70 (antisense, 3' of stop codon TGA) and human
genomic DNA as template. TagPlus Precision™ DNA poly-
merase (Stratagene) was used for the amplification by the
tollowing 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 1solated
and cloned into the pCRII-TOPO™ vector (Invitrogen) and
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completely sequenced (SEQ. ID. NO.: 3) using the T7 DNA
Sequenase™ kit (Amsham).

h. hARE-4 (Seq. Id. Nos.: 3 & 4)

The tull length hARE-4 was cloned by PCR using the
hARE-4 specific primers
S-CTGGTGTGCTCCATGGCATCCC-3" SEQ.ID.NO.:67
(sense, 5' of 1nitiation condon ATG) and
S-GTAAGCCTCCCAGAACAGAGG-3' SEQ. ID. NO.: 68
(antisense, 3' of stop codon TGA) and human genomic DNA
as template. Tag DNA polymerase (Stratagene) and 3%
DMSO was used for the amplification by the following cycle
with step 2 to step 3 repeated 335 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 1solated
and cloned into the pCRII-TOPO™ vector (Invitrogen) and
completely sequenced (SEQ. ID. NO.: 3) using the T7 DNA
Sequenase™ kit (Amsham).

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

St-gatcaagcttCCATCCTACTGAAACCATGGTC-3'
SEQ.ID.NO65 (sense, lower case nucleotides represent
Hind III overhang, ATG as 1initiation codon) and
S'-gatcagatctCAGTT CCAATATTCACACCACCGTC-3'
SEQ. ID. NO.: 66 (antisense, lower case nucleotides repre-
sent Xba I overhang, TCA as stop codon) and human
genomic DNA as template. 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 1solated
and digested with Hind III and Xba I, cloned into the pRC/
CMV2 vector (Invitrogen) at the Hind III and Xba I sites and
completely sequenced (SEQ. ID. NO.: 1) using the T7 DNA
Sequenase™ kit (Amsham).

1. hRUP3 (Seq. Id. Nos.: 7 & 8)

The full length hRUP3 was cloned by PCR using the
hRUP3 specific primers
S-GTCCTGCCACTTCGAGACATGG-3" SEQ. ID.NO.:71
(sense, ATG as 1ntiation codon) and
S“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 1solated
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, 1t 1s most preferred that mammalian
cells be utilized. The primary reason for this 1s predicated
upon practicalities, 1.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 1n
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 1s
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 ug DNA (e.g., pCMYV 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) 1 1.2 ml
serum iree DMEM. Tubes A and B are admixed by mver-
sions (several times), followed by 1ncubation at room tem-
perature for 3045 min. The admixture can be referred to as
the “transfection mixture”. Plated 2931 cells are washed
with 1xPBS, followed by addition of 10 ml serum {ree
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
[I™ 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 mstruc-
tions. The blot was exposed to Kodak BioMax™ Autorad-
iography film overnight at —80° C. Results are summarized
for several receptors 1n Table B and C (see FIGS. 1A and 1B
for a grid 1dentifying 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
hCHNR 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. Tag DNA polymerase (Stratagene) was utilized
for the PCR reaction, using the following reaction cycles 1n 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; sensge)
5' -GACAGGTACCTTGCCATCAAG-2!
(SEQ. ID. NO.: 62; antisense)

5" -CTGCACAATGCCAGTGATAAGG-3 1 .

20 ul of the reaction was loaded onto a 1% agarose gel:
results are set forth in FIG. 3.

As 1s supported by the data of FIG. 3, of the 16 human
tissues 1n the cDNA panel utilized (brain, colon, heart,
kidney, lung, ovary, pancreas, placenta, prostate, skeleton,
small 1intestine, spleen, testis, thymus leukocyte, and liver) a
single hRUP3 band 1s evident only from the pancreas. Addi-
tional comparative analysis of the protein sequence of
hRUP3 with other GPCRs suggest that hRUP3 1s related to
GPCRs having small molecule endogenous ligand such that
it 1s predicted that the endogenous ligand for hRUP3 1s 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. Tag DNA polymerase (Stratagene)

was used for the amplification 1n 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 1n many human tissues, with the strongest expres-
sion 1 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 linally 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;: gense)
' - CTGACTTCTTGTTCCTGGCAGCAGCGG-23"
(SEQ. ID. NO.: 64; antisense)

5'-AGACCAGCCAGGGCACGCTGAAGAGTG-3"

and the human multiple tissue cDNA panels (MTC,
Clontech) as templates. Tag DNA polymerase (Stratagene)
was used for the amplification 1n 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 RI-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 AC003871 and
GPR66 segments, had the following sequences:
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It 1s intended that each of the patents, applications, and
printed publications mentioned 1n this patent document be

(SEQ. ID. NO.: 73; sense) hereby 1incorporated by reference 1n their entirety.
5' -CCAACACCAGCATCCATGGCATCAAG-3"', As those skilled in the art will appreciate, numerous
| 5 changes and modifications may be made to the preferred
- GGAGAGTCAGCT(?E' Igg;;?(ﬁ@;i | antisense) embodiments of the invention without departing from the
] AAA ] spirit of the mvention. It 1s intended that all such varnations
. . fall within the scope of the invention and the claims that
and the human multiple tissue cDNA panels (MTC, e low P
%logiech})) were usgg 45 i[emplates. g CR was per formfed HUsIng Although a variety of Vectors are available to those 1n the
LAaqius Br ec1§11?1]; fpﬁ yme;'age ( tratalgene,, man]:l: ailmrfmlg 10 art, for purposes of utilization for both endogenous and non-
Instructions wi e OTOWE )na 49 ul reaction oY the Tol- endogenous human GPCRs, it is most preferred that the Vec-
lowing ;:ycles: 94° C. for 30 sec; 24 C. 5 sec; 66° C. for 40 tor utilized be pCMYV. 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. §). 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
atggtcttct cggcagtgtt gactgcecgttce cataccggga catccaacac aacatttgtce 60
gtgtatgaaa acacctacat gaatattaca ctceccctecac cattceccagceca tectgacctce 120
agtccattge ttagatatag ttttgaaacc atggctcocecca ctggtttgag ttecttgacc 180
gtgaatagta cagctgtgcc cacaacacca gcagcattta agagcctaaa cttgcctcett 240
cagatcaccc tttctgcectat aatgatattc attctgtttg tgtcttttct tgggaactty 300
gttgtttgcce tcatggttta ccaaaaagct gccatgaggt ctgcaattaa catcctcectt 260
gccagcecctag cttttgcaga catgttgctt gcagtgctga acatgceccctt tgccctggta 420
actattctta ctacccgatg gatttttggg aaattcttcet gtagggtatce tgctatgttt 480
ttctggttat ttgtgataga aggagtagcc atcctgctca tcattagcat agataggttce 540
cttattatag tccagaggca ggataagcta aacccatata gagctaaggt tctgattgca 600
gtttcttggg caacttcecctt ttgtgtaget tttcectttag ccgtaggaaa ccccgacctyg 660
cagatacctt cccgagctcecce ccagtgtgtg tttgggtaca caaccaatcce aggctaccag 720
gcttatgtga ttttgatttc tctcatttet ttcttcatac ccttecectggt aatactgtac 780
tcatttatgyg gcatactcaa cacccttegg cacaatgcect tgaggatcca tagctaccct 840
gaaggtatat gcctcagcca ggccagcaaa ctgggtctca tgagtctgca gagacctttc 900
cagatgagca ttgacatggg ctttaaaaca cgtgccttca ccactatttt gattctcettt 960
getgtecttca ttgtcectgetg ggccccatte accacttaca gecttgtgge aacattcagt 1020
aagcactttt actatcagca caactttttt gagattagca cctggctact gtggctctgc 1080
tacctcaagt ctgcattgaa tccgctgatce tactactgga ggattaagaa attccatgat 1140
gettgectgg acatgatgcece taagtcecctte aagtttttge cgcagetceccece tggtcacaca 1200
aagcgacgga tacgtcctag tgctgtcectat gtgtgtgggg aacatcggac ggtggtgtga 1260



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

<4 00>

PRT

SEQUENCE :

Met Val Phe Ser

1

Thr

Pro

Glu

Ala

65

Gln

Leu

ATrg

Leu

Thr

145

Phe

Tle

Val

ATrg

225

Ala

Val

Ala

Ser

ASp

305

Ala

Ala

Ser

Leu

Thr

Pro

Thr

50

Val

Tle

Gly

Sexr

Leu

130

Arg

Trp

ASpP

ATy

2la

210

2la

Tle

Leu

Lys

290

Met

Val

Thr

Thr

Ile
370

Phe

Phe

35

Met

Pro

Thr

Agn

Ala

115

Ala

Trp

Leu

ATrg

Ala

195

Phe

Pro

Val

Leu

ATrg

275

Leu

Gly

Phe

Phe

Trp
355

Val

20

Gln

Ala

Thr

Leu

Leu

100

Tle

Val

Ile

Phe

Phe

180

Pro

Gln

Ile

Tyr

260

Ile

Gly

Phe

Ile

Ser

340

Leu

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

419

2

Ala

5

Val

His

Pro

Thr

Ser

85

Val

Agh

Leu

Phe

Val

165

Leu

Val

Leu

Leu
245
Ser

His

Leu

Val
325

Leu

Trp

Val

Pro

Thr

Pro

70

Ala

Val

Tle

Agn

Gly

150

Tle

Tle

Leu

Ala

Val

230

ITle

Phe

Ser

Met

Thr

310

His

Trp

ATg

19

Leu
Glu
Asp
Gly

55

Ala

Tle

Leu
Met
135
Glu
Tle
ITle
Val
215
Phe

Ser

Met

Ser
295

Arg
Trp
Phe

Leu

ITle
375

Thr

Agn

Leu

40

Leu

Ala

Met

Leu

Leu

120

Pro

Phe

Gly

Val

Ala

200

Gly

Gly

Leu

Gly

Pro

280

Leu

2la

2la

Cys
360

Ala

Thr

25

Ser

Ser

Phe

Tle

Met

105

Ala

Phe

Phe

Val

Gln

185

Val

Agn

Ile

Tle

265

Glu

Gln

Phe

Pro

Tyr
345

Phe
10

Pro

Ser

Phe
90
Val

Sexr

2la

Ala

170

Arg

Ser

Pro

Thr

Ser

250

Leu

Gly

Thr

Phe

330

Gln

Leu

Phe

His

Met

Leu

Leu

Ser

75

Tle

Leu

Leu

ATYg

155

Ile

Gln

Trp

ASp

Thr

235

Phe

Agnh

Ile

Pro

Thr

315

Thr

His

His

US RE42,190 E

-continued

Thr

AsSn

Leu

Thr

60

Leu

Leu

Gln

Ala

Val

140

Val

Leu

ASpP

Ala

Leu

220

AsSn

Phe

Thr

Phe

300

Tle

Thr

AsSn

Ser

ASP
380

Gly

Tle

Arg

45

Val

Asn

Phe

Phe
125
Thr

Ser

Leu

Thr

205

Gln

Pro

Ile

Leu

Leu

285

Gln

Leu

Phe

Ala
365

Ala

Thr

Thr

30

Agn

Leu

Val

Ala

110

Ala

Tle

Ala

Tle

Leu

120

Ser

Tle

Gly

Pro

ATrg

270

Ser

Met

Tle

Ser

Phe
350

Leu

Ser

15

Leu

Ser

Ser

Pro

Ser

55

2la

ASpP

Leu

Met

Tle

175

Agn

Phe

Pro

Phe

255

His

Gln

Ser

Leu

Leu

335

Glu

Agn

Leu

Agn

Pro

Phe

Thr

Leu

80

Phe

Met

Met

Thr

Phe

160

Ser

Pro

Ser

Gln

240

Leu

Agn

2la

ITle

Phe

320

Val

Tle

Pro

ASpP

20
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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

<210>
<211>
<212>
<213>
<4 00>
atgttagcca
acccaccgcec
gcgctagcecc
atgtgtaacc
tactacgcac
ttccagatga
gccgcecatcyg
ctcectgectygy
aggccctegce
gacgagctgt
ctgctgcceccece
cccocgacgceca
gtcatcttcc
cggagcaagc
gtgatggtgc
gccgagggcet
gccaccaacyg
gccaccaggc
Ccttccttca

<210>
<211l>

Val Val

405

SEQ ID NO 3
LENGTH :
TYPE :
ORGANISM: Homo saplens

111¢©
DNA

SEQUENCE: 3

acagctcctc

tgcacttggt

tctgggtett

tggcggccag

tgcaccactyg

acatgtacgyg

tgcacccygcet

gegtgtggge

gttgccgcta

gdaaaggcay

tggcggeggt

cgcagagcca

tgctgtgett

tggtggcggc

cgctggccgg

tccgcaacac

ggacgcgyggce

cggatgeccgc

cacagtgtcc

SEQ ID NO 4
LENGTH:

372

aaccaacagt
ggtctacagc
cctgcecgegeg
cgacctgctc
gccctteccc
cagctgcatc
gcgactgcgc
gctcatecty
ccgggacctce
gctgctgccc
ggtctactcyg
gcggcggceyy
cgtgccctac
cagcgtgcct
cgccaactgce
cctgocgeggc
ggcgctcgceg
cagtcagggg

ccaggattcc

410

tctgttctee cgtgtcectga

ttggtgctgg ctgccgggcet

ctgcgegtge actcecggtggt

ttcaccctet cgectgcecocgt

gacctcctgt gccagacgac

ttcctgatge tcatcaacgt

cacctgcgge ggcccocogcegt

gtgtttgccg tgcccgecgc

gaggtgcgcece tatgcecttcga

ctcgtgcectge tggccgaggc

tcgggcecgag tcecttetggac

aagaccgtgce gcecctcectget

aacagcacgc tggcggtcta

gccecgegate gegtgoegegg

gtgctggacc cgctggtgta

ctgggcactc cgcaccgggc

caatccgaaa ggtccecgecgt

ctgctceccgac ccteecgactc

gccctcetga

415

ctaccgacct

ccoccocctcaac

gagcgtgtac

tcgtcectetec

gggcgccatc

ggaccgctac

ggcgceggcetyg

ccgegtygceac

gagcttcagc

gctgggcettc

gﬂtggﬂgﬂgﬂ

ggctaacctc

nggﬂtgﬂtg

ggtgctgatg

ctactttagc

caggacctcg

caccaccygac

ccactctctg

<212>
<213>

<4 00>

TYPE :
ORGANISM: Homo saplens

PRT

SEQUENCE :

Met Leu Ala Agn

1

ASP

Leu

ATrg

Ala
65

Tvyr

2la

2la

50

Ala

Tvyr

ATg

Ala
35

Leu

Ser

Ala

Pro

20

Gly

ATg

ASP

Leu

4

Ser

5

Thr

Leu

Val

Leu

His

Ser

Hig

Pro

Hisg

Leu

70

His

Ser

Arg

Leu

Ser

55

Phe

Trp

Thr

Leu

Agn

40

Val

Thr

Pro

Agn

Hig

25

Ala

Val

Leu

Phe

Ser

10

Leu

Leu

Ser

Sexr

Pro

Ser Val

Val Val

Ala Leu

Val Tyr
60

Leu Pro
75

Asp Leu

Leu

Tvr

Trp

45

Met

Val

Leu

Pro

Ser
30

Val

Cys

15

Leu

Phe

Agn

Leu

Gln

Pro

Val

Leu

Leu

Ser

80

Thr

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

560

1020

1080

111595

22



Thr

Met

Leu

Val

145

ATrg

Glu

Leu

Gln
225

Val

ASP

ASh

ATrg

305

Ala

Val

ATrg

ASP

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

<4 00>

Gly

Leu

ATrg

130

Trp

Pro

Ser

Leu

Ser

210

Ser

Tle

Gly

Arg

Cys

290

Agn

Thr

Thr

Pro

Ser
370

Ala

Ile

115

His

Ala

Ser

Phe

Ala

195

Ser

Gln

Phe

Leu

Val

275

Val

Thr

Agn

Thr

Ser

355

Ala

Tle

100

Agn

Leu

Leu

ATy

Ser

180

Glu

Gly

ATg

Leu

Leu

260

ATg

Leu

Leu

Gly

ASDP

340

ASP

Leu

SEQUENCE :

85

Phe

Val

Arg

Tle

Cvs

165

AsSp

Ala

Arg

Arg

Leu

245

Arg

Gly

AsSp

Arg

Thr

325

2la

Ser

SEQ ID NO b
LENGTH :
TYPE: DNA
ORGANISM: Homo saplens

1107

5

Gln

ASpP

ATrg

Leu

150

ATrg

Glu

Leu

Vval

ATrg

230

Ser

Val

Pro

Gly

310

ATg

Thr

Hisg

23

Met
Arg
Pro

135

Val

Leu
Gly
Phe

215

Phe

Leu
Leu

295

Leu
Ala
Arg

Ser

Agn

Tyr

120

ATrg

Phe

Arg

Trp

Phe

200

Trp

Thr

Val

Leu

Met

280

Val

Gly

Ala

Pro

Leu
360

Met

105

Ala

Val

Ala

ASP

Lys

185

Leu

Thr

Val

Pro

Val

265

Val

Thr

Leu

ASDP

345

Ser

50

Ala

2la

Val

Leu

170

Gly

Leu

Leu

Arg

Tyr

250

2la

Met

Pro

ala
330

2la

Ser

Gly

Ile

ATrg

Pro

155

Glu

ATy

Pro

Ala

Leu

235

AgSn

Ala

Val

Phe

His

315

Gln

Ala

Phe

US RE42,190 E

-continued

Ser

Val

Leu

140

Ala

Val

Leu

Leu

ATYg

220

Leu

Ser

Ser

Leu

Ser

300

AYg

Ser

Ser

Thr

Hig

125

Leu

Ala

Arg

Leu

Ala

205

Pro

Leu

Thr

Vval

Leu

285

Ala

Ala

Glu

Gln

Gln
365

Tle
110

Pro

ATrg

Leu

Pro

120

Ala

ASP

Ala

Leu

Pro

270

Ala

Glu

ATrg

ATg

Gly
350

55

Phe

Leu

Leu

Val

Cys

175

Leu

Val

2la

Agn

Ala

255

2la

Gly

Gly

Thr

Ser

335

Leu

Pro

Leu

ATrg

Gly

His

160

Phe

Val

Val

Thr

Leu

240

Val

Arg

2la

Phe

Ser

320

Ala

Leu

Gln

atggccaact

gcagctgtcyg

cgcacgccgy

gcggccagect

gtgcgecetgg

gcctgcacgce

ctgcggccag

ggactgctgg

ccacagggct

tggaggtggy

gactgcgcga

ccatcatgcc

gcccecogegcoc

tcggggtggce

gctcgoeggcec

gcgcgcetcete

gaacgcctca

ggcactgctyg

cgcgcectcectac

gﬂtgggﬂﬂtg

atgccgecgcec

cgcacttggc

gccgcectgty

cctgetegygc

gaagtcgcag
ggcaacyggcey
ctggcgcacc
ctggccgcac
gctcgettec
ctggcacgct
ctcgtgctcea

cocgocgeccy

gctcgttggyg

cgctgetggt

tgtgcgtcgt

cgcogceccygy

tctceccgecge

accgcctcat

ccgeegtgtyg

CacCyCCCCcC

gttgatccty

cgtggtgcetyg

ggacctgctyg

gﬂtgggﬂﬂgﬂ

tctgctgecy

cgtgcacccyg

ggccygcggcey

tgctccectget

60

120

180

240

300

360

420

480

24



cgctgcetegy
ttcgegetgc
cgegcetgecc
gatagccgcc
ctggccceccag
tgcctggcegc
tcggcectteyg
ctgggccgcec
tggcacccgc

ccttetgagy

gggccacctyg

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

tcectggetgy

ccgceccectect

tgaggcccecc

Cttccatctt

cgctggecgt

ccgcagegcyg

cggctcaccc

tctcectegecy

gggcactctt

ctccagaaca

agagttctct

SEQ ID NO o
LENGTH :
TYPE :
ORGANISM: Homo saplens

368
PRT

25

gggcctcggyg
gctgecteggc
acggccggceg
gccgccagcetce
gggccaattt
ggccgcgygaa
cttcctgtac
tgcactgcct
gcaatgcctc
gacccccgag

ctcctga

ccettocecggc

gcctacggceg

cgcgggtecc

cggcctcegcec

gcagcctgcet

gcecgaagedy

gggﬂtgﬂtgﬂ

ggacctgtgce

cagagacccc

ttggcaggag

US RE42,190 E

-continued

cgctctgggce

gcatcttcgt

gactccgctc

tgceccggggy

ggctgcctta

ctgtcacctg

agcgccaccgt

gggcctgcac

cagagggccc

ggcdyaygCccco

cctgctggec

ggtggcgegt

ggactctctg

caaggcggcc

tggﬂtgﬂgﬂg

ggtcgcctac

gcgcttggca

tccgcaagec

tgccgtaggce

cgcataccag

<4 00>

SEQUENCE :

Met Ala Asn Ser

1

Gly

Gly

Leu

Tle

65

Val

Ala

ATrg

Pro

Ala

145

ATrg

Ala

Gly

Pro

Ser

225

Leu

Leu

2la

Tyr

50

Met

Arg

Leu

Val
120

Leu

Leu

Gly

2la

210

Tle

2la

Tle

Leu

35

Leu

Pro

Leu

Leu

ATrg

115

Leu

Ser

Ser

Leu

Tle

195

ATrg

Leu

Pro

Leu

20

Leu

Ala

Leu

Gly

Pro

100

Leu

Val

Leu

Val

Ala

180

Phe

Gly

Pro

Ala

6

Thr

5

2la

Val

His

Gly

Pro

85

Ala

Tle

Leu

Leu

Leu

165

Phe

Vval

Ser

Pro

Leu
245

Gly

Ala

Val

Leu

Leu

70

Ala

Val

Thr

Gly

150

Ala

Ala

Val

ATg

Leu

230

Ala

Leu

Val

Val

Cvs

55

Leu

Pro

Thr

Hisg

Ala

135

Pro

Gly

Leu

Ala

Leu

215

Arg

Val

Agn

Val

Leu

40

Val

2la

Leu

Pro

120

Val

Pro

Gly

Pro

ATrg

200

ATy

Pro

Gly

Ala

Glu

25

ATrg

Val

Ala

Gly

105

Leu

Trp

Pro

Leu

Ala
185

ATrg

Ser

Gln

Ser

10

Val

Thr

ASp

Pro

2la

50

Val

Arg

ala

2la

Gly

170

Leu

2la

ASpP

Leu

Phe
250

Glu

Gly

Pro

Leu

Pro

75

Ala

Ala

Pro

Ala

Pro

155

Pro

Leu

Ala

Ser

Pro

235

Ala

Val

Ala

Gly

Leu

60

Pro

AYg

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

Gly

Leu

30

ATg

Ala

Leu

Leu

Gly

110

ATrg

Leu

Ala

Pro

Gly

120

Pro

Ser

Trp

Ser

15

Gly

ASP

Ala

Gly

Ser

55

Leu

Pro

Leu

Pro

Leu

175

Ala

Pro

Arg

Ala

Leu
255

Leu

Agn

2la

Ser

Arg

80

2la

Ala

Pro

Gly

Ala

160

Trp

Arg

Leu

Ala
240

Pro

540

600

660

720

780

840

500

560

1020

1080

1107

26



Ala

Leu

Ser

305

Trp

Pro

Gly

Gly

Ala

Tyr

290

Arg

His

2la

Gly

Val

275

Gly

ATrg

Pro

Val

ATg
355

Ala
260

Thr

Leu

Ala

ATrg

Gly

340

Ser

Trp

Leu

Leu

2la

325

Pro

Pro

Leu

Val

Gln

Pro

310

Leu

Ser

Ala

27

Ala
Ala
Arg
295
Gly

Leu

Glu

Pro

Tyr

280

Pro

Pro

Gln

2la

Gln
260

Ala
265

Ser

Val

Val

Pro
345

Gly

2la

Ala

Arg

Arg

Leu

330

Glu

Pro

ATrg

Phe

Leu

Ala

315

Gln

Gln

Pro

US RE42,190 E

-continued

Ala

Ala

Ala

300

ATYg

Thr

Glu

Ala

Ala

285

Leu

Thr

Pro

Pro

Ser
365

Glu
270

Hig

Gly

Pro

Pro

Glu

350

Ser

2la

Pro

ATrg

Gln

Glu

335

Leu

Leu

Glu

Phe

Leu

2la

320

Gly

Ala

Ser

<210>
<211l>
<212>
<213>
<4 00>
atggaatcat
actaacacac
ctctgcttca
ctactcacag

cggatggcat

tttgacaggt

gtggccgggy

ctcggaatcc

CCttcaccctce

CtCgtcttct

aagatggaac

Ctcaaagctc

ttccecttatca

gaacggtacc

tattggcaga

ctcacctcat

agttcctgtc

<210>
<211l>

SEQ ID NO 7
LENGTH :
TYPE :
ORGANISM: Homo saplens

1008
DNA

SEQUENCE : 7

ctttctcatt
tagtggctgt
ccttgaatcet
accagctctc
ttgtcacttc
accttgccat
cctgecattgce
ccatgttcca
acttcgtgcet
tctactgcga
atgcaggagc
tccgtactgt
ctggcattgt
tgtggctgct
aggaggtgcg
tcctectcett

acatcgtcac

SEQ ID NO 8
LENGTH:

335

tggagtgatc

ggctgtgctyg

ggctgtggct

cagcccttct

ctccgecagcet

caagcagccc

cgggcetgtgg

gcagactgcc

gaccctctcc

catgctcaag

catggctgga

gtectgttete

gcaggtggcc

cggcegtgggce

actgcagctc

tctcecteggec

tatctccagc

cttgctgtcec

ctgttgatcc

gacaccttga

cggcoccacac

gcctcectgtec

ttccgetact

ttagtgtctt

tacaaagggc

tgcgttggcet

attgcctcca

ggttatcgat

attgggagct

tgccaggagt

aactcccectgce

taccacatgyg

aggaattgtyg

tcagagtttyg

tggcctcecect

acaagaatga

Ctggtgtggc

agaagaccct

tcacggtcat

tgaagatcat

acctcattgg

agtgcagctt

tcttcecagc

tgcacagcca

ccccacggac

ttgctctatc

gtcacctcta

tcaacccact

ccctaggagt

gcccagagag

atggctaa

catcattgct

tggtgtcagt

catctctggce

gtgcagcctyg

gctgatcacc

gagtgggttc

cttccectecca

ctttgctgta

catgctcctc

gcagattcga

tcccagecgac

ctggaccccec

cctagtgcetyg

catctatgcc

gaagaaggtg

gcccagggaa

<212>
<213>

<4 00>

TYPE :
ORGANISM: Homo saplens

PRT

SEQUENCE :

8

Met Glu Ser Ser Phe Ser Phe Gly Val Ile

1

5

10

Leu Ile Ile Ala Thr Asn Thr Leu Val 2Ala

20

25

Ile His Lysgs Asn Asp Gly Val Ser Leu Cys

35

40

Leu

Ala Val Leu

Val Ala Val Leu

30

Phe Thr Leu Agn

45

2la
15

Leu

Leu

Ser

Leu

Ala

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

960

1008

28



Val

Gln
65

ATrg

Met

Leu

Met
145

Phe

Ala

Ser

Ala

Arg

225

Phe

Leu

Gln

Leu
205

Ser

2la

50

Leu

Met

Leu

Leu

Trp

130

Phe

His

Met

Met

Gly

210

Thr

Leu

Leu

Leu

Leu

290

Leu

Ser

ASP

Ser

Ala

Tle

Lys

115

Leu

Gln

Pro

Leu

His

195

Gly

Val

Ile

Val

Agn

275

Phe

Thr

Ser

Phe

Thr

100

Tle

Val

Gln

His

Leu

180

Ser

Ser

Thr

Leu

260

Pro

His

Leu

His

Leu

Pro

Val

85

Phe

Met

Ser

Thr

Phe

165

Phe

Gln

ATy

Vval

Gly

245

Glu

Leu

Met

Ser

Tle
325

Tle

Ser

70

Thr

ASpP

Ser

Ala

150

Val

Vval

Gln

Ser

Leu

230

ITle

ATrg

Tle

Ala

Ala

310

Val

29

Gly

55
Arg
Ser
Arg

Gly

Leu
135

Leu
Phe
Ile
Pro
215

Tle

Val

Leu
295

Arg

Thr

Val

Pro

Ser

Phe
120

Tle

Thr

Phe

ATrg

200

ATy

Gly

Gln

Leu

2la

280

Gly

Agh

Tle

Ala

Thr

Ala

Leu

105

Val

Gly

Gly

Leu

Tyr

185

Thr

Ser

Val

Trp

265

Val

Ser

Tle

Gln

2la

50

2la

2la

Phe

Gln

Ser

170

Met

Pro

Phe

2la

250

Leu

Trp

Gly

Ser
230

Ser

Lys

75

Ala

ITle

Gly

Leu

Cys

155

ASp

Glu

Ser

Ala

235

Leu

Gln

Pro
3215

Ser

US RE42,190 E

-continued

Gly
60
Thr

Ser

Ala

Pro

140

Ser

Val

Met

Hig

ASP

220

Leu

Gln

Gly

Val
200

Glu

Glu

Leu

Leu

Val

Gln

Cys

125

Leu

Phe

Gly

Leu

Ala

205

Phe

Ser

Glu

Val

Glu

285

Leu

Arg

Phe

Leu

Leu

Pro

110

Tle

Gly

Phe

Phe

Lys

120

Gly

Gly

270

Val

Thr

Pro

ASP

Thr

Ser

Thr

55

Phe

2la

Tle

2la

Phe

175

Tle

2la

ala

Thr

His

255

AgSh

Arg

Ser

Arg

Gly
335

ASp
Leu
80

Val

Gly

Pro

Val

160

Pro

Ala

Met

Leu

Pro

240

Leu

Ser

Leu

Phe

Glu
320

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

TYPE :

<4 00>

atggacacta

gatgatgagg

ctcecttggygc

ggagctggca

ctggcagcag

acagctgcct

ctgctggcecy

gggcaccgcc

SEQ ID NO S
LENGTH:

1413
DNA

SEQUENCE: 9

ccatggaagc

actcctaccc

tgccagccaa

cgcgtcetgygc

cggccttceca

gccgcetteta

ccctcagcect

cagtccgect

ORGANISM: Homo saplens

tgacctgggt

ccaaggtggc
tgggttgatg
gctgctecty
gatcctagag
ctacttccta
cgaccgctgc

gcccoctetygy

gccactggcec

tgggacacgg

gcgtggetgg

ctcagcctgy

atccggcatyg

tggggcgtgt

ctgctggcgc

gtctgcgcecy

acaggccccg

tcttectggt

ccggetecca

ccctcectctga

ggggacactg

cctactcectce

tgtgcccaca

gtgtctgggt

cacagagctt

ggccctgcetyg
ggcccggcat
cttcettgtte
gcecgetgggyg
cggcctettce

ctggtaccct

gctggccaca

60

120

180

240

300

360

420

480

30



ctcttcageyg

atctgcctgy

ggcttcacctge

cgcacctgcec

accattctgt

ctggccttec

gactacctga

gacctccocgga

cggccgdgygca

ctgccagagc

daccccacac

cagccacagt

gattctgtgyg

tctgtgecca

gcccttgagy

ccagaygygeygy

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

tgcccectggcet
acttctggga
cCttcetcect
accgccaaca
cagcctatgt
tgtgggacgt
tcctactcaa
ccectgetgeg
gcttcacgcc
cgatggcaga
tccagceccacy
cggatcccac
cccagccaca
gtccctgtga
acccagccac

ccecocgggogc

SEQ ID NO 10
LENGTH :
TYPE :
ORGANISM: Homo saplens

468
PRT

31

ggtcttcccc
cagcgaggayg
gctgctegtce
gcagcccgca
ggtcctgagy
ctactctggce
cagctgcctc
ctcegtgetce
cactgagcca
ggcccagtca
atcggatccce
agcccagcca
ggcagacact
tgaagcttcc
acctcctgcec

aggccacacy

gaggctgcecg

ctgtcgctga

tgccacgtgc

gﬂﬂtgﬂﬂggg

ctgcceccectacc

tacctgctcet

agccceccttec

tcgtecettey

cagacccagc

cagatggatc

acagctcagc

cagctgaacc

aacgtccaga

ccaaccccat

tctgaaggag

tga

US RE42,190 E

-continued

tctggtggta

ggatgctgga

tcacccaggce

gcttcecgececy

agctggccca

gggaggccct

tctgccectcecat

cggcagctcet

tagattctga

ctgtggccca

cacagctgaa

tcatggccca

cccctgcacc

cctcgcatcc

aaagccccag

cgacctggtce

ggtcctgggyg
cacagcctgt
tgtggccagyg
gctgctcetac
ggtctactcc
ggccagtgcc
ctgcgaggag
gggtccaact
gcctcaggty
ccctacggec
gccacagtca
tgctgceccagt
taccccaggyg

cagcaccccyg

540

600

660

720

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1413

<4 00>

SEQUENCE :

Met Asp Thr Thr

1

ATrg

Thr

Leu

ATrg

65

Leu

Trp

Val

ATrg

Val

145

Leu

Leu

Thr

Val

Met

50

Leu

ala

Pro

Ser

Cys

130

ATrg

Phe

ASp

ATrg

Glu

Phe

35

Ala

Ala

Ala

Leu

Tyr

115

Leu

Leu

Ser

Leu

Met
195

Leu

20

Leu

Trp

Leu

Ala

Gly

100

Ser

Leu

Pro

Val

Val

180

Leu

10

Met

5

AsSp

Val

Leu

Leu

Ala

85

Thr

Ser

Ala

Leu

Pro

165

ITle

Glu

Glu

ASpP

Ala

Ala

Leu

70

Phe

Ala

Gly

Leu

Trp

150

Trp

Val

Ala

Glu

Leu

Gly

55

Leu

Gln

bAla

Leu

Cvs

135

Val

Leu

Leu

Leu

ASpP

ASP

Leu

40

Ser

Ser

Ile

Phe
120

Pro

Val

ASpP

Gly
200

Leu

Ser

25

Leu

Gln

Leu

Leu

Arg

105

Leu

His

Ala

Phe

Phe

185

Gly

Gly

10

Leu

Ala

2la

Glu

50

Phe

Leu

Trp

Gly

Pro

170

Trp

Phe

Ala

Pro

Gly

Arg

Leu

75

Ile

Ala

Val
155
Glu

ASpP

Leu

Thr

Gln

Leu

His

60

Ser

ATYJ

Ala

Pro

140

Trp

Ala

Ser

Pro

Gly

Gly

Pro

45

Gly

Asp

Hig

Phe

Leu

125

Gly

Vval

Ala

Glu

Phe
205

His

Gly

30

Ala

Ala

Phe

Gly

Leu

110

Ser

His

Leu

Val

Glu

120

Leu

Arg

15

Trp

Agn

Gly

Leu

Gly

55

Trp

Leu

Arg

2la

Trp

175

Leu

Leu

Pro

ASDP

Gly

Thr

Phe

80

Hig

Gly

ASp

Pro

Thr

160

Trp

Ser

Leu

32



Leu

Gln

225

Leu

Leu

Glu

Ser

ATg

305

Gly

Pro

Val

Thr

Thr

385

Val

Ala

Ser

Ser

Ala
465

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

<4 00>

Val
210
Gln

Ser

2la

Pro

290

Ser

Ser

Thr

Ala

Ala

370

ala

2la

Ser

Hig

Glu

450

Gly

Pro

Ala

Leu

Leu

275

Phe

Val

Phe

Leu

Gln

355

Gln

Gln

Gln

Ser

Pro

435

Gly

Pro

His

Ala

Ala

260

Val

Leu

Leu

Thr

Pro

340

Pro

Pro

Pro

Pro

Val

420

Thr

Glu

Thr

SEQUENCE :

Val

Ala

Val

245

Phe

Ser

Pro

325

Glu

Gln

Gln

Gln

Gln

405

Pro

Pro

Ser

SEQ ID NO 11
LENGTH :
TYPE: DNA
ORGANISM: Homo sapiens

1248

11

Leu

Cys

230

Val

Leu

Ser

Leu

Ser

310

Thr

Pro

Val

Leu

Leu

390

Ala

Ser

Gly

Pro

33

Thr
215
Arg
Leu
Trp
Asp
Met
295
Phe
Glu
Met
Asnh
Asn
375
Asn
Asp
Pro

Ala

Ser
455

Gln

Gly

ATrg

ASP

Tyr

280

2la

Ala

Pro

2la

Pro

360

Pro

Leu

Thr

Leu
440

Ser

Ala

Phe

Leu

Val

265

Leu

Ser

Ala

Gln

Glu

345

Thr

Thr

Met

Agn

ASP

425

Glu

Thr

Thr

Ala

Pro

250

Tle

2la

ala

Thr

330

2la

Leu

2la

ala

Val

410

Glu

ASpP

Pro

ATrg

ATYg

235

Ser

Leu

ASpP

Leu

315

Gln

Gln

Gln

Gln

Gln

395

Gln

Ala

Pro

Pro

US RE42,190 E

-continued

Thr Cys His Arg

220

Val

Gln

Gly

Leu

Leu

300

Leu

Ser

Pro

Pro

380

Pro

Thr

Ser

Ala

Glu
460

Ala

Leu

AsSn
285

Arg

Glu

Asp

Gln

Arg

365

Gln

Gln

Pro

Pro

Thr

445

Ala

ATrg

Ala

Leu

270

Ser

Thr

Glu

Ser

Met

350

Ser

Ser

Ser

Ala

Thr

430

Pro

Ala

Thr
Gln
255

Leu

Leu

Arg

Glu

335

ASP

ASpP

ASDP

ASP

Pro

415

Pro

Pro

Pro

Gln

Ile

240

Leu

Trp

Leu

Leu

Pro

320

Gly

Pro

Pro

Pro

Ser

400

Ala

Ser

Ala

Gly

atgtcaggga

ccattccaga

cgcagccact

attggcaatyg

aactactacc

ctggaggtct

ttcaagacgyg

agcgtggagce

cgoecgggcocc

daacaccadgca

tggaaaaact

aacacctgaa

tcttcecectecce

tcctggtgty

tcttcagect

atgagatgtyg

ccetetttga

gctacgtggce

tcaggatcct

tccatggcecat

tcagaatgct

cagcaccgag

cgtgtctgtyg

cctggtgatt

ggcggtctcet

gcgcaactac

gaccgtgtgce

catcctacac

cggcatcgtc

caagttccac

tcctggatcet

gagtatctgyg

gtgtatgtgc

ctgcagcacc

gacctccoctgyg

cctttettgt

ctcgectceca

ccgttocgey

tggggcttcet

tacttcccca

accagcagaa

ccttectcetg

caatttttgt

aggctatgaa

tcctgetect

tcgggceccgt

tcctcagcat

ccaaactgca

ccgtgetcett

atgggtccct

actagaagat

cggacctcgyg

ggtgggggtc

gacgcccacc

tggaatgccc

gggctgctac

caccaccgtc

gagcacccgyg

ctcceccectygcecce

ggtcccaggt

60

120

180

240

300

360

420

480

540

600

34



tcggccacct

tccttcectat

ctcagactaa

ccetgcagaa

tgggcccegt
ctggctgcetg
gctgtcaacc
gtgatctctt
cagcggaaca
caattcccat
cagatgtcaa
<210>
<211>

<212>
<213>

gtacggtcat

tctacctcct

agaaagacaa

aatcagtcaa

tccacattga

tgttcaacct

ccattatcta

Ctttccacaa

tcttectgac

gtcagtcatc

gaacaaacta

SEQ ID NO 12
LENGTH:
TYPE :

ORGANISM: Homo saplens

415
PRT

35

caagcccatyg
ccceccatgact
atctcttgag
caagatgctyg
ccgactettc
cgtccatgtyg
taacctactyg
acagtggcac
agaatgccac
catgcacaac

tCcaaagcttc

tggatctaca

gtcatcagtg

gcagatgaag

tttgtettygg

ttcagctttyg

gtgtcaggtyg

tctcocgecgcet

tcccagcaty

tttgtggagc

tctcacctcec

cactttaaca

US RE42,190 E

-continued

atttcatcat

tcctctacta

ggaatgcaaa

tcttagtgtt

tggaggagtg

CCLEtCcttcta

tccaggcagc

acccacagtt

tgaccgaaga

caacagccct

aaacctga

ccaggtcacc

cctcatggca

tattcaaaga

tgctatetgt

gagtgaatcc

cctgagcetcea

attccagaat

gccacctgcec

tataggtccc

ctctagtgaa

660

720

780

840

500

560

1020

1080

1140

1200

1248

<4 00>

SEQUENCE :

Met Ser Gly Met

1

Lys

Leu

Ser

Leu

65

Agn

Leu

Leu

Val

Tyr

145

Arg

Phe

Pro

Pro

Tyr

225

Leu

Agn

Leu

2la

Val

50

Val

Gly

Phe

Cys

130

Val

Arg

Ser

Agn

Met

210

Leu

Arg

Tle

Glu
Phe
35

Val

Met

Gly

115

Phe

Ala

Ala

Leu

Gly

195

Trp

Leu

Leu

Gln

ASP

20

Leu

Tyr

Leu

Leu

Pro

100

Pro

Ala

Ile

Leu

Pro

180

Ser

Tle

Pro

ATrg

12

Glu
5

Pro

Val

Val

Phe

85

Leu

Val

Ser

Leu

Arg

165

AsSn

Leu

Met

Lys
245

Pro

Phe

Gly

Pro

ITle

70

Ser

Glu

Gly

Tle

His

150

Tle

Thr

Val

Agn

Thr

230

ASP

Leu

Gln

Pro

Tle

55

Leu

Leu

Val

Leu

135

Pro

Leu

Ser

Pro

Phe

215

Val

Arg

Gln

Arg
40
Phe

Gln

Ala

Tyr

120

Ser

Phe

Gly

Tle

Gly

200

Tle

Tle

Ser

Agn

Hig

25

Arg

Val

Hig

Val

Glu

105

Phe

Tle

ATrg

Tle

His

185

Ser

Tle

Ser

Leu

Ser

2la

10

Leu

Ser

Val

Gln

Ser

90

Met

Thr

2la

Val

170

Gly

ala

Gln

Val

Glu

250

Val

Ser

Agnh

His

Gly

Ala

75

ASp

Trp

Thr

Thr

Lys

155

Trp

ITle

Thr

Val

Leu

235

Ala

Agnh

Trp

Ser

Phe

Val

60

Met

Leu

AYg

Ala

Val

140

Leu

Gly

Thr
220

Tle

Thr

Phe

45

Tle

Leu

Asn

Leu

125

Ser

Gln

Phe

Phe

Thr

205

Ser

Glu

Met

Glu

30

Leu

Gly

Thr

Val

Tyr

110

Phe

Val

Ser

Ser

His

190

Val

Phe

Leu

Gly

Leu

Gln

15

Glu

Pro

Agn

Pro

Leu

55

Pro

Glu

Glu

Thr

Val

175

Ile

Leu

Met

AgSh

255

Phe

Gln

Val

Val

Thr

80

Leu

Phe

Thr

Arg

ATrg

160

Leu

Phe

Phe
b2la
240

Ala

Val

36



Leu

Leu

Phe

305

Ala

Ala

Hig

Gln
385

Gln

Val

Phe

290

Agn

Val

Phe

ASpP

Hig

370

Ser

Met

Leu

275

Phe

Leu

Agn

Gln

Pro

355

Phe

Ser

Ser

260

Val

Ser

Val

Pro

Agnh

340

Gln

Val

Met

ATg

Phe

Phe

His

Tle

325

Val

Leu

Glu

His

Thr

Ala

Val

Val

310

Tle

Tle

Pro

Leu

Agn

390

Agn

37

Tle

Glu
295

Val

Ser
Pro

Thr
375

Ser

Cys

280

Glu

Ser

Agn

Ser

2la

360

Glu

His

Gln

265

Trp

Trp

Gly

Leu

Phe

345

Gln

ASP

Leu

Ser

2la

Ser

Val

Leu

330

His

Arg

Ile

Pro

Phe

Pro

Glu

Phe
315

Ser

Agnh

Gly

Thr
395

His

US RE42,190 E

-continued

Phe

Ser

300

Phe

ATYg

Gln

Tle

Pro

380

Ala

Phe

His
285

Leu

Arg

Trp

Phe

365

Gln

Leu

AsSn

270

Tle

Ala

Leu

Phe

His

350

Leu

Phe

Ser

ASP

Ala

Ser

Gln

335

Ser

Thr

Pro

Ser

Thr

Arg

Val

Ser

320

b2la

Gln

Glu

Glu
400

<210>
<211>
<212>
<213>
<400>
atgccagata
tttatgtcct
gtggtggaca
gacttctttg
gattttggaa
tctgtatata
tcttatagaa
gtgctggcct
ggtagtgaat
ttggaattcg
ctgtggaagc
tccaacatct
tcgacagaag
CCLtcctcaa
caatcagatt
ttagccaagt
ctgttcacaa
agaattgcat

tgtcacaagc

ccatcacaac

405

SEQ ID NO 13
LENGTH :
TYPE :
ORGANISM: Homo sapiens

1173
DNA

SEQUENCE: 13

ctaatagcac

tagtagcttt

aaaaccttag

tgggtgtgat

aggaaatctyg

acattgtcct

ctcaacatac

tcttagtgaa

gtgaacctygg

tgatcccagt

gtgatcatct

gtggacactc

ttcctgecatc

gaaccaagat

ctgtagctct

cactggccat

ttgtcctttc

tttggcttca

JgCtttcaaaa

acagtcggtc

<210> SEQ ID NO 14

aatcaattta

tgctataatyg

acatcgaagt

ctccattcct

tgtattttgg

catcagctat

Cggggtcttg

tgggccaaty

atttttttcCcyg

catcttagtc

cagtaggtgc

attcagaggt

Ctttcattca

gaatagcaat

tcaccaaagyg

tctcecttaggy

attttattcc

gtggttcaat

ggctttettyg

agtatcttet

410

tcactaagca

ctaggaaatyg

agttattttct

ttgtacatcc

ctcactactg

gatcgatacc

aagattgtta

attctagttt

gaatggtaca

gcttatttca

caaagccatc

agactatctt

gagagacaga

acaattgctt

gaacatgttg

gtttttgctg

tcagcaacag

tcctttgtea

aaaatatttt

taa

ctcgtgttac

ctttggtcat

Ctcttaactt

ctcacacgct

actatctgtt

tgtcagtctc

ctctgatggt

cagagtcttg

tcecttgecat

acatgaatat

ctggactgac

caaggagatc

gyadaaadagd

ccaaaatggg

aactgcttag

tttgctgggce

gtcctaaatc

atcctctttt

gtataaaaaa

415

tttagcattt

Cttagctttt

ggccatctcet

gttcgaatgyg

atgtacagca

aaatgctgtg

ggccgtttgg

gaaggatgaa

cacatcattc

ttattggagc

tgctgtetet

tctttetgea

tagtctcatg

CECcCttctcce

agccaggaga

tcccatattct

agtttggtat

gtatccattyg

gcaacctcta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

560

1020

1080

1140

1173

38



<211l>
212>
<213>

<4 00>

LENGTH :
TYPE :
ORGANISM: Homo saplens

PRT

SEQUENCE :

Met Pro Asp Thr

1

Thr

Agn

ATrg

Gly

65

ASp

Leu

Val

Leu

145

Gly

Tle

Phe

Arg

Gly

225

Ser

Ser

Ala

Gln

Leu

305

Leu

Ser

Val

Phe

Ser

Leu

2la

Ser

50

Val

Phe

Leu

Leu

130

Val

Ser

Thr

Agn

Cys

210

His

Thr

Ser

Ser

Arg

290

2la

Phe

Val

Agn

Leu

370

ATrg

Ala

Leu

35

Ser

Ile

Gly

Thr

Ser

115

Agn

Glu

Ser

Met

195

Gln

Ser

Glu

Leu

Lys

275

Glu

Tle

Thr

Trp

Pro

355

Ser

Phe
20

Val

Ser

Ala
100
Val

Tle

Gly

Phe

180

Agn

Ser

Phe

Val

Met

260

Met

His

Leu

Ile

Tyr

340

Leu

Tle

Val

390

14

AsSn

5

Phe

Tle

Phe

Ile

Glu

85

Ser

Ser

Vval

Pro

Glu

165

Leu

Ile

His

Arg

Pro

245

Phe

Gly

Vval

Leu

Val

325

Arg

Leu

Phe

Ser

Ser

Met

Leu

Phe

Pro

70

Tle

Val

ASh

Thr

Met

150

Pro

Glu

Pro

Gly

230

Ala

Ser

Ser

Glu

Gly

310

Leu

Tle

Ser

39

Thr
Ser
Ala
Leu

55

Leu

Ala
Leu
135
ITle
Gly
Phe
Trp
Gly
215
Arg
Ser
Ser
Phe
Leu
295
Val
Ser
bAla

Pro

Tle
375

Tle

Leu

Phe

40

Agn

Val

Agn

Val

120

Met

Leu

Phe

Val

Ser

200

Leu

Leu

Phe

ATrg

Ser

280

Leu

Phe

Phe

Phe

Leu
360

Agn

Val

25

Val

Leu

Ile

Phe

Tle

105

Ser

Val

Val

Phe

Tle

185

Leu

Thr

Ser

His

Thr

265

Gln

Ala

Trp
345

Leu

10

2la

Val

2la

Pro

Trp

90

Val

2la

Ser

Ser

170

Pro

Trp

2la

Ser

Sexr

250

Ser

2la

Val

Ser

330

Leu

His

Gln

Ser

Phe

ASp

ITle

His

75

Leu

Leu

Arg

Val

Glu

155

Glu

Val

Val

ATYg

235

Glu

Met

ASDP

Arg

Cys

315

Ser

Gln

Pro

US RE42,190 E

-continued

Leu

Ala

Ser

60

Thr

Thr

Tle

Thr

Trp

140

Ser

Trp

Tle

ATYJ

Ser

220

AYg

ATrg

ASn

Ser

ATYg

300

Trp

Ala

Trp

ATYg

Leu
380

Ser

Ile

AsSn

45

Asp

Leu

Thr

Ser

Gln

125

Vval

Trp

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

Tle

Val

190

Hig

Agn

Leu

Arg

Agn

270

Ala

Ala

Pro

Gly

Agn

350

Gln

Ser

ATrg

15

Leu

Arg

Phe

Glu

Tyr

55

ASP

Thr

2la

ASP

Leu

175

2la

Leu

Tle

Ser

Arg

255

Thr

Leu

Pro
335

Ser

Gln

Val

Gly

His

Val

Trp

80

Leu

ATrg

Gly

Phe

Glu

160

Ala

Ser

2la

240

Tle

His

Ser

Ser

320

Phe

b2la

His

40



385

<210>
<211>
<212>
<213>
<400>
atggcgaacyg
aagctggcca
ctgctgatcyg
tgcctggcecy
cgtgceggegy
ctggcocgegc
tacctggcca
gccatgctygg
gacggcggtyg
cocoggoegegc
tacctcocgec

ccoegecgtcea

aactggacgyg

gcagygygcecdy

aggctgtgca

gtcgtggcca

acggcctecy

ttcaacaggy

accacccagyg

<210>
<211l>

41

390

SEQ ID NO 15
LENGTH :
TYPE :
ORGANISM: Homo saplens

1128
DNA

SEQUENCE: 15

cgagcgagcc
cgctcagcect
tgcgggagceg
acgggctygcey
ccygegygcygyy
tcttetgett
tcgcgcacca
tgtgcgccgc
gcgacgacga
tgggcttcct
tgctcettett

gccacgactyg

cgggcttcgg

gecgeggegce

agatgttcta

gctacctgcy

tgtggctgac

agctgaggga

cgacccatcc

SEQ ID NO 1le
LENGTH:

375

gggtggcagce
gctgctgtgc
cagcctgcac
cgcgcetegec
ggcgcecgocy
ccacgecgcec
ccgcttcetat
ctgggcgctyg
ggacgcgccyg
gctgctgcety
catccacgac
gaccttccac
ccgegggcecc
gcgcocgcectc
cgccegtcecacyg
ggtcctggtyg
cttegegecag
ctgcttcagg

ctgcgacctyg

gygcggcyggcyd
gtgagcctag
cgcgeccecegt
tgcctcocegg
ggcgcegetgy
ttcetgetyge
gcagagcgcc
gcgctggecy
tgcgcecctygg
gcecgtggtgyg
cgccgcaaga
ggcccecgyggcy
acgccgcocoag
ctcgtgcetygg
ctgctcttec
cggcccdgcy
gcecggcatca
gcccagttec

aaaggcattyg

US RE42,190 E

-continued

aggcggcocgc
cgggcaacgt
actacctgct
ccgtcatget
gctgcaagcet
tgggcgtggy
tggccggcetyg
cggccttecc
agcagcggcc
tgggcgccac
tgcggccocgc
ccaccggcca
cgettgtggyg
aagaattcaa
tgctcectcty
ccgtecccca
acccecgtegt
cctgetgceca

gtttatga

cctgggectce

gctgttcecgeg
gctcgacctyg
gdgcggcgcgd
gctegectte
cgtcaccocgc
gccgtgegec
gccagtgctyg
cgacggcogcc
gcacctcgtce
gcgecetggtyg
gygcggccgcc
catccggcecc
gacggagaag
ggggccctac
ggcctacctyg

gtgcttcectc

gagcccaecygy

<212>
<213>

<4 00>

TYPE :
ORGANISM:

PRT

SEQUENCE :

Met Ala ZAsn Ala

1

Ala

Leu

Leu

Gly

65

Arg

Leu

Leu

Leu

Ala

His

50

Leu

2la

Leu

Leu

Gly

Gly

35

ATrg

ATrg

Ala

Ala

Gly
115

Leu
20

Agnh

Ala

Ala

Ala

Phe

100

Val

Homo gapiens

16

Val

Pro

Leu

2la
85

Leu

Gly

Glu

Leu

Leu

Ala

70

Ala

Ala

Val

Pro

Ala

Phe

Tvr

55

Gly

Ala

Thr

Gly

Thr

Ala

40

Leu

Leu

Ala

Leu

ATy
120

Gly

Leu

25

Leu

Leu

Pro

Pro

Phe
105

Ser

10

Ser

Leu

Leu

2la

Pro

50

Leu

Gly

Leu

Ile

ASpP

Val

75

Gly

Phe

Ala

Gly

Leu

Val

Leu

60

Met

Ala

Hig

ITle

Gly

Leu

Arg

45

Leu

Leu

Ala

Ala
125

Glu

Cys

30

Glu

Leu

Ala

Gly

Ala

110

Hig

2la

15

Val

Arg

2la

2la

Cys

55

Phe

Hig

Ala

Ser

Ser

ASDP

ATrg

80

Leu

ATrg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1128

42



Phe

Cys

145

ASP

Pro

Val

His

Hig

225

Asn

Gly

Leu

Val

Tyr

305

Thr

Val

Phe

ASP

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

<4 00>

Tyr

130

2la

Gly

ASpP

Val

ASp

210

ASpP

Trp

Tle

Glu

Thr

290

Leu

2la

Pro

Leu
2370

Ala

Ala

Gly

Gly

Gly

195

Trp

Thr

Glu

275

Leu

Arg

Ser

Phe

Cys
355

Glu

Trp

Gly

Ala

180

Ala

ATy

Thr

Ala

Pro

260

Phe

Leu

Val

Val

Leu

340

Gly

SEQUENCE :

Arg

Ala

Asp

165

Pro

Thr

Phe
Gly
245

2la

Phe

Leu

Trp

325

Phe

Gln

Ile

SEQ ID NO 17
LENGTH :
TYPE: DNA

ORGANISM: Homo sapiens

1002

17

Leu

Leu

150

ASpP

Gly

Hisg

Met

His

230

Phe

Gly

Thr

Leu

Vval

310

Leu

ASh

Ser

Gly

43

Ala
135
Ala
Glu
Ala
Leu
Arg
215
Gly
Gly
Pro
Glu
Leu
295
Arg
Thr
Arg

Pro

Leu
375

Gly

Leu

ASP

Leu

Val

200

Pro

Pro

ATrg

Gly

Lys

280

Leu

Pro

Phe

Glu

ATrg
360

Trp

Ala

Ala

Gly

185

Ala

Gly

Gly

Arg

265

Trp

Gly

Ala

Leu

345

Thr

Pro

2la

Pro

170

Phe

Leu

2la

Pro

250

Gly

Leu

Gly

2la

Gln

330

Thr

Ala

155

Leu

ATrg

Leu

Thr

235

Thr

Ala

Pro

Val
315

Ala

ASpP

Gln

US RE42,190 E

-continued

Ala

140

Phe

Ala

Leu

Leu

Val

220

Gly

Pro

ATYg

Tvr
300

Pro

Gly

Ala

Ala

Pro

Leu

Leu

Leu

205

Pro

Gln

Pro

Arg

Met

285

Val

Gln

Ile

Phe

Thr
365

Met

Pro

Glu

Leu

120

Phe

Ala

Ala

Ala

Leu

270

Phe

Val

Ala

Agn

Arg

350

His

Leu

Val

Gln

175

2la

Phe

Val

2la

Leu

255

Leu

ala

Pro
335

Ala

Pro

Val

Leu

160

ATrg

Val

Tle

Ser

Ala

240

Val

Val

Ala

Ser

Leu

320

Val

Gln

atgaacacca

atagtacagc

aatactttgyg

ctcaaaaaca

tctgactcac

atattttatg

ttcctcaaga

acggtctcaa

agcaacaagyg

gggctgaaat

atcctaatgce

cagtgatgca

tggtattccc

ctctgtgggt

ctttggtggc

acctggcacc

agaccatgta

tcatcagacc

tcttecatety

daadcaacacc

ggcatcaaat

ttgtgtttta

aggcttcaac

agccctctac

gtttgttcac

cgacttgata

ctggcagctc

tgtgggcatc

tttgagaaat

gttctttttyg

atcgtcectgty

ggtaaataac

tgtggttatt

agatctgagc

acagtggttt

atccccagct

atgacactca

agagcttttyg

gtgctgttag

aAtttttctaa

CCcttcatct

aaaaagtgtyg

atatgccagt

gcaaaaaaag

ggtgccccag

tcttgaccygyg

cctccacctt

tgottecttt

tgtgtegttt

ggctcatagc

aaaaacctgt

ccctgccaaa

cttccecttaaa

Ctattttctg

tatatgattc

agacactcgg

catcctgcetg

catcatctac

caaaatcctc

ttctteggty

ctttgacaga

ttttgcaaaa

tacgatcttg

ggggcctctg

gactgttttt

ttatagaaag

60

120

180

240

300

360

420

480

540

600

660

44



tccaaaagta
gctgtettet
caaaccaaca
actctctttt
aaaaaattca
gaaaatcata
<210>
<211l>

212>
<213

TYPE :

aggacagaaa

ttgtgtgttt

ataagactga

tggcagcaac

cagaaaagct

gcagtcagac

SEQ ID NO 18
LENGTH :

333
PRT

45

aaacaacaaa
tgctccattt
ctgtagactg
taacatttgt
accatgtatg

agacaacata

ORGANISM: Homo saplens

aagctggaag

cattttgcca

caaaatcaac

atggatccct

caagggagaa

accttaggcet

US RE42,190 E

-continued

gcaaagtatt

gagttccata

tgtttattge

taatatacat

agaccacagc

gda

tgttgtegtg
tactcacagt
taaagaaaca
attcttatgt

atcaagccaa

<4 00>

SEQUENCE :

Met Asn Thr Thr

1

Arg

Val

Val

Leu

65

Ser

Phe

Leu

ATg

Phe

145

Ser

Gln

Val

ASpP

225

Ala

Gln

Tle

Glu
205

ASp

Phe

His

50

Val

ASpP

Sexr

Gly

Agn

130

Tle

Agn

Gly

Phe

Ile

210

Arg

Val

Thr

Leu

Cys
290

Thr

Leu

35

Tle

Ala

Ser

Ser

Leu

115

Ile

Trp

Pro

Tle
195

Ala

Phe

His

Phe

275

Met

Leu

ATrg

20

Thr

Pro

ASDP

His

Val

100

Tle

Phe

Phe

Glu

Leu

180

Phe

Agnh

Phe

Ser

260

Tle

ASP

Pro

18

Val

5

Tle

Gly

Ser

Leu

Leu

85

ITle

Ala

Leu

Phe

2la

165

Gly

Trp

Agh

Vval

245

Gln

2la

Pro

Met

Vval

Tle

Ser

Tle

70

Ala

Phe

Phe

Leu

150

Thr

Leu

Thr

Val

Lvs

230

Thr

Leu

Met
310

Gln

Gln

Leu

Ser

55

Met

Pro

AsSp
Lys
135

Phe

Pro

Val

Tvyr

215

Phe

Asn

Glu

Tle

295

Gln

Gly

Leu

Leu

40

Thr

Thr

Trp

Glu

ATrg

120

Pro

Phe

Ser

Trp

Phe

200

ASP

Leu

2la

Agn

Thr
280

Gly

Phe
Val
25

Agn

Phe

Leu

Gln

Thr

105

Phe

Val

Tle

Ser

Hig

185

Tle

Ser

Glu

Pro

Lys

265

Thr

Tle

ATg

Agn

10

Phe

Thr

Tle

Met

Leu

50

Met

Leu

Phe

Ser

Val

170

Gln

Leu

Gly

Phe

250

Thr

Leu

Phe

AYg

Pro

Leu

Ile

Leu

75

ATYg

Ala

Leu

155

Met

Met

ATYg

Liys

235

His

ASDP

Phe

Leu

Thr
315

Ser

Ala

Ala

Tyr

60

Pro

Ala

Val

Tle

Lys

140

Pro

Val

Leu
Lys
220

Val

Phe

Leu

Cys
300

Thr

Glu

Leu

Leu

45

Leu

Phe

Phe

Gly

Tle

125

Thr

AsSn

Asn

Vval
205

Ser

Phe

Ala

Arg

Ala

285

Lys

Ala

ATg
Tyr
30

Trp

Val

Tle

110

ATrg

Val

Thr

Ala

Agn

120

Phe

Val

ATrg

Leu
270

Ala

Ser

Cys

15

Thr

Val

AgSh

Tle

Cys

55

Val

Pro

Ser

Tle

Ser

175

Ile

Ser

Val

Val

255

Gln

Thr

Phe

Ser

Pro

Val

Phe

Thr

Leu

80

ATrg

Leu

Leu

Ile

Leu

160

Leu

Val

Val

240

Pro

Agn

Agn

Thr

Gln
320

720

780

840

500

560

1002

46



47
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-continued

Glu Asn His Ser Ser Gln Thr Asp Asn Ile Thr Leu Gly

<210>
<211>
<212>
<213>
<4 00>
atggccaaca
tcagcttatg
gccatcttgt
ctgctggacc
gcttetgtgce
tttatggccg
cgctacatgg
gcggctgtca
gacgtgggca
ttcaaggcca
catgctgtct
cagatggtgc
gctgcectgcca
atccggcaga
gaaaagcagc
ccectacatceg

tacctggcca

ttcctgcetca

ggaggtgccc

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

<4 00>

325

SEQ ID NO 19
LENGTH :
TYPE :
ORGANISM: Homo saplens

1122
DNA

SEQUENCE: 19

ctaccggaga

tgaagctggt

ccetgetggt

tgtgcctygygce

gccacggcetce

tgctetttty

ccatcgccca

tctgcatggc

cctacaagtt

atgacacgct

acggcaagct

cagccatcag

actggatcgc

atgggcatgc

tgggccgcat

tggcctygcta

ctgctgttty

acaaggacct

cggctcccag

SEQ ID NO 20
LENGTH :
TYPE :
ORGANISM: Homo saplens

373
PRT

SEQUENCE: 20

gcctgaggag

actgctggga

gctcaaggag

cgatggcata

ttcatggacc

cttccatgceyg

ccaccgcttc

ctggaccctyg

tattcgggag

gggcttcatg

gctcctette

ccagaactgyg

cggctttggce
agccagccygg
gttctacgcy
ctggcgagtyg
gatgagcttc
caagaagtgc

agaaccctac

330

gtgagcggceg

ctgattatgt

cgtgccoctgc

cgctetgecy

ttcagtgcac

gccttcatgce

tacgccaagc

tctgtggcca

gaggaccagt

cttatgttgg

gagtatcgtc

acattccatg

cgtgggccca

cggctactgy

atcacactgc

tttgtgaaayg

gcccaggcetyg

ctgaccactc

tgtgtcatgt

cCtctgtcccc

gcgtgagect

acaaggctcc

tctgettecece

tcagctgcaa

tgttctgcat

gcatgacact

tggccttcecece

gcatctttga

ctgtgctcat

accgcaagat

gtﬂﬂﬂggggﬂ

tgccaccaac

gcatggacga

tctttetget

cctgtgetgt

ccgtcaaccc

acgccccctyg

gda

accgtccegca

ggcgggtaac

Ctactacttc

ctttgtgetg

gattgtggcc

cagcgtcacc

ctggacatgc

acctgtettt

gcatcgctac

ggcagctacc

gaagccagtyg

caccggccag

cctgectgggt

ggtcaagggrt

cctetggtea

gcccocaccgc

aattgtctgce

ctggggcaca

Met Ala ZAsn Thr

1

Pro

Met

Cys
65

Ala

Pro

Glu
50

Leu

Sexr

Tle

Ser

Val

35

Ala

Val

Val

Ala
20

Ser

Ala

ASP

ATy

Ala
100

Thr
5

Ser

Leu

Leu

Gly

His

85

Phe

Gly

Ala

Ala

His

ITle

70

Gly

Met

Glu

Gly

Lys

55

Arg

Ser

Ala

Pro

Val

Agh

40

2la

Ser

Ser

Val

Glu

Lys

25

Ala

Pro

Ala

Trp

Leu
105

Glu
10

Leu

Tle

Val

Thr
o0

Phe

Val

Val

Leu

Cys
75

Phe

Ser

Leu

Ser

Phe

60

Phe

Ser

Phe

Gly

Leu

Leu

45

Leu

Pro

Ala

His

Ala

Gly

30

Leu

Leu

Phe

Leu

Ala
110

Leu
15

Leu

Val

ASP

Val

Ser

55

2la

Ser

Tle

Leu

Leu

Leu

80

Phe

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1122

48



Met

ATrg

Cys

145

ASP

Glu

Leu

Leu

Ala
225
Ala

Thr

Leu

Ala
305

Pro

Thr

Pro

Leu

Phe

130

Met

Val

His

2la

Phe

210

Tle

2la

Leu

Gly

ala

290

Leu

Ile

His

Tyr
370

Phe

115

Ala

Gly

Val

195

Glu

Ser

Ala

Leu

Met

275

Ile

Ala

Val

Ala
355

Ala

Trp

Thr

Tyr

180

Leu

Gln

Agn

Gly
260

ASDP

Thr

Trp

Thr

Cys
340

Pro

Val

Tle

Thr

Tyr

165

Phe

Met

ATy

AsSn

Trp

245

ITle

Glu

Leu

Arg

2la

325

Phe

Met

Ser

ATrg

Leu
150

Ala

Hig

Trp

230

Tle

ATrg

Val

Leu

Vval

310

Val

Leu

Trp

49

Val
Met
135
Ser
Phe
bAla
Ala
Arg
215
Thr

Ala

Gln

Phe
295
Phe
Trp

Leu

Gly

Thr

120

Thr

Val

Ile

Agn

Thr

200

Phe

Gly

Agh

Gly

280

Leu

Val

Met

Agn

Thr
260

Leu

Ala

ATrg

ASDP

185

His

Met

His

Phe

Gly

265

Glu

Leu

Ser

Lys
345

Gly

Trp

Met

Glu

170

Thr

2la

Gly
Gly
250

His

Leu

2la

Phe
330

ASpP

Gly

Met

Thr

Ala

155

Glu

Leu

Val

Pro

Pro

235

ATrg

Ala

Gln

Trp

Cys

315

Ala

Leu

Ala

US RE42,190 E

-continued

Ala

Cys

140

Phe

ASDP

Gly

Val

220

Gly

Gly

Ala

Leu

Ser

300

Ala

Gln

Pro

Ile Ala His

125

Ala

Pro

Gln

Phe

Gly

205

Gln

Ala

Pro

Ser

Gly

285

Pro

val

Ala

Lys

Ala
365

Ala

Pro

Met

120

Met

Thr

Met

Arg

270

ATrg

Pro

Ala

Cys
350

Pro

Val

Val

Ile

175

Leu

Leu

Val

Gly

Pro

255

Arg

Met

Ile

His

Val

335

Leu

Arg

His

Ile

Phe

160

Phe

Met

Leu

Pro

Gln

240

Pro

Leu

Phe

Val

Arg

320

Agn

Thr

Glu

<210>
<211>
<212>
<213>
<400>
atggctttgg
acttatgact
aaagttttcc
atggtagtgg
ctgaatttgg
gcagttcatyg
ctaaactttg
gtaactaatg

gtctggatgg

aatgctaggt

SEQ ID NO 21
LENGTH :
TYPE :
ORGANISM: Homo sapiens

1053
DNA

SEQUENCE: 21

daacagaaccda

acagtcaata

tccoctgtatt

caatttatgc

ctgtagcaga

ggtgggtttt

tctctggaat

tccccagcca

ctgccatctt

gcattcccat

gtcaacagat

tgaattgatc

cctcacaata

ctattacaag

Cttactcctt

agggaaaata

gcagtttctyg

atcaggagtyg

gctgagcata

Cttcccececyge

tattattatg

tgtatcaaag

gctttcecgtca

aaacagagaa

ctattcactc

atgtgcaaaa

gcttgcatca

ggaaaaccat

ccccagetgy

tacctaggaa

aggaaaatga

aagatgtcag

ttggacttgc

ccadaadcadga

tgcctttttg

taacttcagc

gcatagacag

gctggatcat

CCLLtttatac

catcaatgaa

aatgaatggc

agaatttgca

aggcaattcc

tgtgtacatc

ggctgttaat

cttgtacaca

atatgtggca

ctgtttetgt

agtaaatgac

agcattgatt

60

120

180

240

300

360

420

480

540

600

50



caaatgctag
tttatcacgg
gttctgctca
ttctgccgag
atggacatcg
atcctttatg
tatgggtcct
cctacagagc
<210>
<211>

212>
<213>

TYPE :

agatctgcat

caaggacact

cagtcgttat

ccatagacat

ccatccaadgt

tttttatggg

ggagaagaca

caaccagtac

SEQ ID NO 22
LENGTH:

350
PRT

51

tggatttgta
catgaagatg
agttttcatt
catctactcc
cacagaaagc
agcatctttc
gagacaaagt

ttttagcatt

ORGANISM: Homo sapiens

gtaccctttce

ccaaacatta

gtcactcaac

ctgatcacca

attgcactct

aaaaactacg

gtggaggagt

taa

US RE42,190 E

-continued

ttattatggg

aaatatctcg

tgccttataa

gctgcaacat

ttcacagctyg

ttatgaaagt

ttccttttga

ggtgtgctac

acccctaaaa

cattgtcaag

gagcaaacgc

cctcaaccca

ggccaagaaa

ttctgagggt

<4 00>

SEQUENCE :

Met Ala Leu Glu

1

Glu

Thr
Tle
65

Leu

Trp

Phe

Pro

145

Val

Thr

Gly

Phe

ATg

225

Val

Asn

Thr

Glu

Met

Glu

Ile

50

Agn

ala

Tle

Leu

130

Sexr

Trp

Val

Thr

Val

210

Thr

Leu

Tle

Sexr

Ser

AgSh

ASP

35

Ala

Ala

Leu

Val

Thr

115

Ala

Gln

Met

Agn

Ser

195

Val

Leu

Leu

Val

Cys

275

Tle

Gly
20
Val

Phe

Ala
Agn
100

Ser

Ser

Ala

ASP

180

Met

Pro

Met

Thr

Lys

260

Agnh

Ala

22

Gln
5

Thr

Val

Val

85

Ala

2la

Ile

Gly

Ala

165

Asn

Phe

Vval
245
Phe

Met

Leu

Asn

Glu

ITle

Lys

70

Ala

Val

Leu

Ser

Val

150

Tle

Ala

Ala

Leu

Met

230

Vval

Ser

Phe

Gln

Asp

Phe

Gly

55

AsSp

Hig

Ile

135

Gly

Leu

Arg

Leu

Tle

215

Pro

Tle

Arg

Hig

Ser

2la
40

Leu

Gln

Leu

Gly

Thr

120

ASP

Leu

Tle
200

Met

Agn

Val

Ala

Arg

280

Ser

Thr

Ser

25

Ala

Arg

Leu

Trp

105

Leu

ATrg

Pro

Ser

Ile

185

Gln

Gly

Ile

Phe

Tle

265

Met

ASpP

10

Gln

Val

Gly

Thr

Leu

90

Val

Agn

Tle
170
Pro

Met

Val

ITle
250
ASp

ASp

Leu

Phe

Agnh

Liys

75

Leu

Leu

Phe

Val

Trp

155

Pro

Ile

Leu

Ile

235

Val

ITle

Ile

Agnh

Glu

Leu

Ser

60

Thr

Phe

Gly

Val

Ala

140

Tle

Gln

Phe

Glu

Tyr

220

Ser

Thr

Tle

Ala

Pro

Tyr

Leu

Pro

45

Met

Asp

Thr

Ser
125

Val

ITle

Leu

Pro

Tle

205

Phe

Arg

Gln

ITle
285

Tle

Glu

Tle

30

Val

Val

Val

Leu

Ile

110

Gly

Thr

Val

ATg

120

Tle

Pro

Leu

Ser
270

Gln

Leu

Glu

15

Phe

Val

Pro

95

Met

Met

Agn

Phe

Phe

175

Tle

Thr

Leu

Pro

255

Leu

Val

Agn

ITle

Leu

Ala

Tle

80

Phe

Gln

Val

Cys

160

Leu

Gly

b2la

Lys

240

Tle

Thr

Val

660

720

780

840

500

560

1020

1053

52



290

Phe Met Gly Ala Ser Phe

305

Tyr Gly Ser Trp Arg Arg

Asp Ser Glu Gly Pro Thr

<210>
<211l>
<212>
<213>
<4 00>
atgccaggaa
gccaagacct
agcgcggtgt
caggtactgc
ctgtacacag

ctaggcctgc

atcctcttcce

agtcggggcc
gtcgggatcyg
ctgcagatgg
atccctcectcet
atgggcttaa
atcttcctag
tcctactaca
tctgtggtgt
ctggccacygg
tccatgaaga

ccegtggecc

tgccecctygcaa

<210>
<211l>

53

295

310

325

340

SEQ ID NO 23
LENGTH :
TYPE :
ORGANISM: Homo saplens

1116
DNA

SEQUENCE: 23

ACygCCaCCCcC

gcaacaacgt

gcacgctggy
agggcaacgt
gcacgctgcc
tggcctcgaa
tgtgctgcat
gcogecgocy
ttcactaccc
acagcaggat
ccatcatcgce
gcgctgccca
tctgecttege
gaggagacagy
ttctgtgect
accattcccg
cagacgtcac

ttgcagacca

agaggctgat

SEQ ID NO 24
LENGTH:

371

agtgaccacc

gtccttcecgaa

ggtgﬂﬂggﬂﬂ

gctggeccgtce

actctgggtc

ggtgaccgcc

ctcetgegac

gaggaccgcc

ggtgttccag

tgccgggtac

cttcaccaac

gaaggccaag

cccgtaccac

gaacgccatg

gtccacggtyg

ccaagaagtyg

caggctcacc

ctacaccttc

tgaggagtcc

345

Lys Asn Tyr Val

Gln Arg Gln Ser

330

Glu Pro Thr Serxr

Met
315

Val

Thr

US RE42,190 E

-continued

300

Lys Val Ala

Glu Glu Phe

Phe Ser Ile

350

actgccccgt

gagaygcagyga

aactgcctga

tacctgctcet

atctatatcc

tacatcttct

cgcttegtygy

atcctcatcet

acggaagaca

tactacgcca

caccggattt

gtgaagcact

ctggttctec

tgcggcettgg

aacggcgtgg

tccagaatcc

cacagcaggyg

tccaggceccy

tgctga

gggcctcocct

tagtcctggt

ctgcgtggcet

gcctggcact

gcaaccagca

tctgcaacat

ccgtggtgta

ccgectygeat

aggagacctg

ggttcaccgt

tcaggagcat

cggccatcgce

tcgtcaaagce

aggaaaggct

ctgaccccat

ataaggggtg

acaccgagga

tgcacccacc

Lys Lys
320

Pro Phe
335

gggcctcotcec
cgtggtgtac
ggcgctgctyg
ctgcgaactg
ccgcectggacce
ctacgtcagce
cgcegetggag
cttcatcctce
ctttgacatg
tggctttgcece
caagcagagc
ggtggttgtc
cgctgecttt
gtacacagcc
tatctacgtg
gaaagagtgg
gctgcagtcy

agggtcacca

<212>
<213>

TYPE: PRT

<400> SEQUENCE:

Met Pro Gly Asn
1

Leu Gly sSer

20

Leu

Val
35

Arg Ile Leu

Pro Ala
50

Agn

Gly Asn Val
65

Leu

24

Ala

5

Ala

Vval

Leu

Ala

Thr

Vval

Thr

Val
70

ORGANISM: Homo saplens

Pro

Thr

Val

Ala
55

Val

Tyr
40

Trp

Leu

Thr

Agn

25

Ser

Leu

Leu

Thr
10

Agn

2la

2la

Thr

Val

Val

Leu

Leu
75

Ala

Ser

Leu
60

Ala

Pro

Phe

Thr

45

Gln

Leu

Trp

Glu
20

Leu

Val

2la

15

Glu

Gly

Leu

Glu

Ser

Ser

Val

Gln

Leu
80

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

960

1020

1080

1116

54



Leu

Hig

Phe

ATrg
145

Val

Ala

Thr

Ala

225

ITle

Ala

Leu

Thr

Hig

305

Ser

Glu

Pro

Glu

ATy

Phe

ASpP

130

Arg

Gly

Phe

Arg

Agn

210

2la

Phe

2la

Glu

Val

290

Ser

Met

Leu

Val

Ser
370

Thr

Trp

Cys
115

Tle

ASP

Phe

195

His

Gln

Leu

Ala

Glu

275

AgSh

Gln

His
355

Gly

Thr

100

Agn

Phe

ATg

Val

Met

180

Thr

ATrg

Val

Phe

260

ATg

Gly

Gln

Thr

Ser

340

Pro

Thr

85

Leu

Ile

Vval

Thr

His

165

Leu

Val

Tle

Ala

Cys

245

Ser

Leu

Val

Glu

Asp

325

Pro

Pro

Leu

Gly

Ala

Ala

150

Gln

Gly

Phe

Lys

230

Phe

Ala

Val

310

Val

Val

Gly

3

Pro
Leu
Val
Val
135
Tle
Pro
Met
Phe
Arg
215

Val

Ala

Thr
Asp
295
Ser
Thr

Ala

Ser

Leu

Leu

Ser

120

Val

Leu

Val

ASP

2la

200

Ser

Pro

Arg

2la

280

Pro

ATrg

ATy

Leu

Pro
360

Trp
Ala
105

Ile

Tle

Phe

Ser

185

Ile

Tle

His

Gly
265

Ser

Tle

Tle

Leu

Ala
345

Val

50

Ser

Leu

2la

Ser

Gln
170

Arg

Pro

Ser

Hisg

250

ASp

Val

Tle

His

Thr

330

ASp

Pro

Tle

Phe

Leu

Ala

155

Thr

Tle

Leu

Gln

Ala

235

Leu

Arg

Val

Lys
315
His

His

Ala

US RE42,190 E

-continued

Tvr

Val

Leu

Glu

140

Glu

Ala

Ser

Ser

220

Tle

Val

AsSn

Phe

Val

300

Gly

Ser

Tle

Thr

Cys

125

Ser

Tle

Asp

Gly

Ile

205

Met

Ala

Leu

Ala

Leu

285

Leu

Trp

Arg

Thr

Arg
365

Arg

Ala

110

ATrg

Phe

Tyr

120

Ile

Gly

Val

Leu

Met

270

Ala

ASP

Phe
350

Leu

Agn

55

Tyr

Ile

Gly

Tle

Glu

175

2la

Leu

Val

Val

255

Leu

Thr

Glu

Thr

335

Ser

Tle

Gln

Tle

Ser

Leu
160

Thr

Phe

Ser

Val

240

Gly

Ser

ASp

Trp

320

Glu

Glu

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

TYPE:

<4 00>

atggcgaact

tttctgaaac

atctccattt

gatctttget

gtcaaaaatg

ggggttttgt

ttagctatcyg

SEQ ID NO 25
LENGTH:

1113
DNA

SEQUENCE: 25

atagccatgce
tgacttcctt
tgctagtgaa
gttcagatat
gctctacctyg
cctgtttceca

cccatcaccg

ORGANISM: Homo saplens

agctgacaac

gggtttcata

agataagacc

cctcagatct

gacttatggyg

cactgctttc

cttctataca

attttgcaaa

ataggagtca

ttgcatagag

gcaatttgtt

actctgactt

atgctcttet

aagaggctga

atctctcecgcc

gcgtggtggy

caccttacta

tccocatttgt

gcaaagtgat

gcatcagtgt

ccttttggac

Cctaacagcc

caacctcctg

cttectgttg

gttcaactct

tgcctttetg

caccagatac

gtgtctggcet

60

120

180

240

300

360

420

56



gtgatctgta
ggcacttact
gctaatgatt
gtctacctca
gtagcagcag
gccaattggce
caaaatgcaa
aaaagaatca
tacctggtygg
ctaacagctyg
ttctcaaaca
aggttaccaa
<210>
<211l>

212>
<213

tggtgtggac

cattcattag

ccttaggatt

agctgatatt

tcagccagaa

tagcaggatt

acaccacagg

gcagaatgtt

cctgttattyg

ctgtctggat

gggagctgag

gggaacctta

SEQ ID NO 26
LENGTH :
TYPE :
ORGANISM: Homo saplens

370
PRT

S7

tctgtetgty
ggaggaagat
tatgctgctt
tttcgtccac

ctggactttt

tggaaggggt
cagaagaagg
ctatataatg
gagagttttt
gagttttgcc
gcgcetgtttce

ctgtgttata

gccatggcat

caatgcacct

cttgctctea

gatcgaagaa

catggtcctyg

cccacaccac

ctattggtet

acttttetgt

gcaayaydgycC

caagcaggaa

AgCcacaacCcC

tga

US RE42,190 E

-continued

ttccceecggt

CCccaacaccyg

ccctcecctagce

aaatgaagcc

gagccagtgg

ccaccttgct

tagacgagtt

Ctctaacctt

ctgtagtacc

tcaatccttt

ttctttactyg

tttagacgtg

ctccttecagg

cacacagctt

agtccagttt

ccaggcagct

gggcatcagg

caaaatggag

gtggggﬂﬂﬂﬂ

agggggattt

tgtctgcatt

cagaaaatcc

<4 00>

SEQUENCE :

Met Ala Asn Tvyr

1

Pro

Val

Ser
65
Val

Tle

Phe

Val
145

Gly

ATg

Leu

Val

Ser

225

Ala

Leu

Ser

Thr

50

ASp

Ala

Thr

130

Trp

Thr

Ser

Tle

His
210

Gln

Agn

Thr

Val

35

Leu

Tle

Agn

Phe

Tle

115

Thr

Phe

Leu

195

ASP

AgSh

Trp

Ala

20

Val

Hig

Leu

Gly

Leu

100

Ser

ATg

Leu

Ser

ATJg

180

Leu

ATg

Trp

Leu

26

Ser
5

Phe

Gly

ATy

Ser

85

Gly

Vval

Leu

Ser

Phe

165

Ala

2la

Arg

Thr

Ala

Hig

Leu

Agn

Ala

Ser

70

Thr

Val

Thr

Thr

Vval

150

Tle

AsSn

Thr

Phe
230

Gly

Ala

Leu

Pro

55

bAla

Trp

Leu

Arg

Phe

135

bAla

Arg

Asp

Gln

Met

215

His

Phe

Ala

Leu

Leu

40

Tle

Thr

Ser

Tyr

120

Trp

Met

Glu

Ser

Leu

200

Gly

Gly

ASP
Thr
25

Tle

Cys

105

Leu

Thr

Ala

Glu

Leu

185

Val

Pro

Pro

ATrg

Agn

10

Ser

Ser

Phe

Phe

Gly

90

Phe

2la

Phe
ASp
170

Gly

Val

Gly

Gly

Ile

Leu

ITle

Leu

Pro

75

Thr

His

ITle

Leu

Pro

155

Gln

Phe

Leu

Gln

Ala

235

Pro

Leu

Gly

Leu

Leu

60

Phe

Leu

Thr

Ala

Ala

140

Pro

Met

Phe
220

Ser

Thr

Gln

Phe

Leu

45

Asp

val

Thr

Ala

His

125

Val

val

Thr

Leu

Leu

205

Val

Gly

Pro

Agn

Tle

30

Val

Leu

Phe

Phe

110

His

Ile

Leu

Phe

Leu

120

Tle

Ala

Gln

Pro

Leu
15

Tle

Asn
Lys
o5

Met

Arg

ASpP

Gln

175

Leu

Phe

2la

Ala

Thr

Ser

Gly

ASp

Ser
80

Val

Leu

Phe

Met

Val

160

His

Ala

Phe

Val

Ala

240

Leu

480

540

600

660

720

780

840

500

560

1020

1080

1113

58



Leu

Val

Tle

Cys

305

Leu

Phe

Thr

Val

Gly

Leu

Met

290

Tyr

Thr

Val

Leu

Tle

Tle

ASP

275

Thr

Trp

Ala

Leu
355

ATg

260

Glu

Phe

ATg

Ala

Tle
340

245

Gln

Phe

Leu

Val

Val

325

Phe

Agn

Phe

Phe

310

Trp

Ser

ATg

59

Ala
Met
Leu
295
Ala

Met

AsSn

Agn

Glu

280

Thr

ATrg

Ser

ATrg

Ser
360

Thr
265

Leu

Gly

Phe

Glu

345

ATg

250

Thr

ATrg

Trp

Pro

Ala

330

Leu

Leu

Gly

Ile

Gly

Val

315

Gln

ATy

Pro

US RE42,190 E

-continued

ATYg

Ser

Pro

300

Val

Ala

ATYg

ATY(

Arg

Arg

285

Pro

Gly

Glu
365

ATrg
270

Met

Leu

Gly

Tle

Phe

350

Pro

255

Leu

Phe

Val

Gly

AgSh

335

Ser

Leu

Ala

Phe
320

Pro

Thr

370

<210>
<211>
<212>
<213>
<4 00>
atgcaggtcc
gcgatcgcgyg
aacctcttcet
ttcatgatca
tactaccatt
gtggcectttt
cgcttcectgg
gtggccgcegt
accgatctca
tggacgatgc
ctgttcctcea
ttgcgcacgg
gtggtcttgc
atcgtgagcec
ctcagctgcec
cagctgcgcec
cgccgcgaga

cctgaaggga

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

<4 00>

SEQ ID NO 27
LENGTH:
TYPE :

ORGANISM: Homo saplens

1080
DNA

SEQUENCE: 27

cgaacagcac

tggccctygcec

ctctgtgggt

acctgagcgt

gcaaccgcca

acgcaaacat

gggtcctgta

gtgcagggac

cctacccecggt

tccceccagegt

tcecegttegt

addagqcygca

tggcctttgt

gcctgttceta

tcaacaactg

tgcgggaata

gcctettete

tggagggagc

SEQ ID NO 28
LENGTH :
TYPE :
ORGANISM: Homo saplens

359
PRT

SEQUENCE: 28

cggcccggac
cgtggtgtac
gctgtgcecgg
cacggacctg
ccactgggta
gtattccagc
cccgcetcecage
ctggctgctyg
gcacgcccty
ggccatgtgyg
gatcaccgtyg
cggccygyggay
cacctgcttce
cggcaagagc
tctggacccg
tttgggctygce
cgccaggacce

caccaggccc

aacgcgacgc

tcgctggtgg

cgcatggggc

atgctggcca

ctcggggtgce

atcctcacca

tccaagcgct

ctcctgaccy

ggcatcatca

gcecgtgttec

gcttgttaca

cagcggaggc

gcccccaaca

tactaccacg

Cttgtttatt

Cgﬂﬂgggtgﬂ

acgtccgtgc

ggcctccaga

tgcagatgct

cggcggtcag

ccagatcccc

gcgtgttgec

tgctttgcaa

tgacctgtat

gycgygCcCcyCccd

ccectgtgecce

cctgettega

tcttcaccat

cggccaccat

gcgeggtggy

acttcgtgcet

tgtacaagct

actttgcgtce

ccagagacac

gctcoccgaggc

Jggcaggagag

gcggaacccyg

catccocgggce

gtcggtcatc

Cttccaaatc

cgtggtgacc

cagcegtggag

tcgttacgcg

gﬂtggﬂgﬂgﬂ

cgtcctcaag

cttcatcctg

cctcaagcetyg

cctggecegoeyg

cctggogcac

cacgctgtgt

ccgggaatte

cctggacacg

cggtgegcac

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

60



Leu

Val

Agn

Thr

Leu

Ala

145

Thr

ASp

Phe

Thr

Glu

225

Val

Leu

Hig

ASP

ATrg

305

ATrg

Ala

Gln

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

<4 00>

atggagcgtc cctgggagga cagcccaggce ccggaggggg cagctgaggg ctegectgtyg

ccagtcecgeeg ccggggegceyg ctocggtgcee gecggcgagtyg gcacaggcetg gcagcecatgg

Arg

Ala

ATrg

50

Ser

Tyr

Val

Met

Ser

130

Gly

ASp

Val

Leu

Val

210

2la

Val

Leu

Val

Pro

290

Glu

Arg

Gly

ATrg

Agn

Ala

35

ATrg

Val

His

Val

Thr

115

Ser

Thr

Leu

Leu

Phe

195

Ala

His

Leu

Ala

Tyr

275

Phe

Glu

Ala

Gln
355

Pro
20
Val

Met

Thr

Thr
100

Trp

Thr

Lys

180

Thr

Gly

Leu

His

260

Val

Leu

Ser

His

340

Glu

SEQUENCE :

2la

Ser

Gly

AsSp

Agh

85

Val

Ile

Arg

Leu

Tyvr

165

Trp

Ile

Arg
Ala
245

Tle

Leu

Gly
Leu
325

Pro

Ser

SEQ ID NO 29
LENGTH:
TYPE: DNA

ORGANISM: Homo saplens

1503

29

Tle

Ile

Pro

Leu

70

ATrg

Ala

Ser

Trp

Leu

150

Pro

Thr

Phe

Thr

Glu

230

Phe

Vval

Thr

Tvyr

Cys

310

Phe

Glu

Val

61

Ala
Pro
Arg

55
Met
His
Phe
Val
Arg

135

Leu
Val
Met
Ile
Ala
215
Gln
Val
Ser
Leu
Phe
295
Arg
Ser

Gly

Phe

Val

Gly

40

Ser

Leu

His

Glu

120

Arg

Leu

His

Leu

Leu

200

Thr

ATrg

Thr

Arg

Cys

280

Ala

ATrg

2la

Met

Ala

25

ASn

Pro

Ala

Trp

Ala

105

ATg

Arg

Thr

Ala

Pro

185

Leu

Tle

ATrg

Leu
265

Leu

Ser

Val

ATrg

Glu
345

10

Leu

Leu

Ser

Ser

Val

50

Agn

Phe

Arg

2la

Leu

170

Ser

Phe

Leu

Arg

Phe

250

Phe

Ser

Arg

Pro

Thr

330

Gly

Pro

Phe

Val

Val

75

Phe

Met

Leu

Leu
155
Gly

Val

Leu

Ala
235

Ala

Glu
ATrg
315

Thr

Ala

US RE42,190 E

-continued

Val

Ser

Tle

60

Leu

Gly

Gly

Ala

140

Tle

Ala

Ile

Leu

220

Val

Pro

Gly

Leu

Phe

300

ASpP

Ser

Thr

Val

Leu

45

Phe

Pro

Val

Ser

Val

125

val

Pro

ITle

Met

Pro

205

Leu

Gly

Asn

AsSn

285

Gln

Thr

Val

Arg

Tyr

30

Trp

Met

Phe

Leu

Ser

110

Leu

Ala

Leu

Thr

Trp

120

Phe

Arg

Leu

Agn

Ser

270

Agn

Leu

Leu

ATg

Pro
350

15

Ser

Val

Tle

Gln

Leu

55

Tle

2la

2la

Cys

175

2la

Val

Thr

2la

Phe
255

ATrg

ASP

Ser

335

Gly

Leu

Leu

Agn

Tle

80

Leu

Pro

Arg

160

Phe

Val

Ile

Glu

Ala

240

Val

Leu

Leu

Thr
320

Glu

Leu

62



gctgagtgcc
cgctggeccyg
tcggttcaag
cggcccatgg
tacaactaca
gacgccgtgyg
ttggtgctcg
acgttgtcgg
ctcacgctga

ctcactgcgt

cycaygyyyygc
tggggcgtgt
ctggacgcett
ctecgectteyg
gtacgcgcca
cgggcegcegtc
gcetttgtygg
gcgcgcacct
tcacttctga
cgcctggtcet
gcyagceygody
agcttcagceyg
acaggcagcc
tga

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

<4 00>

Met
1

Glu Arg Pro

cgggacccaa

ccecectegcece

gcagcgcgac

agtcggggct

ccggcaagcet

tgtgcctggc

gacgccaccc

atctgcectggc

aactgtcccc

ccgtgetgag

ccgogeccgt

cgctgctect

gctccactgt

tgggcatcct

acgcgcedgygcey

gcaagccgcog

catgttgggyg

gtcctgtact

accccatcat

gctgeggacyg

ctgaggcttc

gctcggagcg

ccggtgceacc

SEQ ID NO 30
LENGTH :
TYPE:

ORGANISM: Homo sapiens

500
PRT

SEQUENCE: 30

Trp
5

Glu Asp

63

g4g99ag99999
tgccagcetcece
tgcgggtggce
gctgceggecy
ccgeggtgceg
ggtgtgcgcc
gcgcttcecac
aggcgccgcec
cgcgcetetygg
cctectggcec
ctccagtcygg
cgggctcectyg
cttgccgcetce
ggccgcgatc
cctgecggcea
ctctetggece
ccoectette
cctgcaggcc
ctacacgctc
ccactcctgce
cgggggcectyg
ctcatcgccc

cacagccgcec

Ser

Pro

caactgctygg
agcccogogece
gcacgaccag
gcgccecggtga
agctaccagc
ttcatcgtgce
gctcccatgt

tacgccocgceca

ttcgcacggy
atcgcgetgy
gggcgcacgc
ccagcgctgy
tacgccaagy
tgtgcactct
cggcccggga
ttgctgcgca
ctgctgetgt
gatcccttece
accaaccgcyg
ggcagagacc
cgccocgetgec
cagcgagacyg

cggactctgy

Gly Pro

10

US RE42,190 E

-continued

cgaccgccgyg

cCcygdgagcygycC

ggcgcagacc

gcgaggtcat

cgggtgccgyg

tagagaatct

tcctgetect

acatcctact

agggaggcgt

agcgcagcect

tggcgatggc

gctggaattyg

cctacgtget

acgcgcegcat

ctgcggggac

cgctcagegt

tgctcecgacgt

tgggactggc

acctgcgcca

cgagtggctc

tgcccecegygy

ggctggacac

tatcagaacc

Glu

Gly Ala

ccetttgegt

gtccgctcac

ttggggcgceyg

cgtcctgcat

cctgecgegcec

agccgtgttyg

gggcagcactc

gtcggggcecyg

cttcgtggca

caccatggcg

agccgaggcec

cctgggtcegce

cttctgegty

ctactgccag

cacctcgacc

ggtgctcocty

ggcgtgcccg

catggccaac

cgcgcectectyg

ccagcagtcg

ccttgatggyg

cagcggctcec

ggctgcagac

2la Glu

15

180

240

300

360

420

480

540

600

660

720

780

840

500

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1503

Gly

Ser

ATg

Pro

65

Ser

Pro

Val

Ser

Gly

Gly

50

Ser

Val

Trp

Ser

Pro

Thr

35

Gln

Pro

Gln

Gly

Glu

Val
20

Gly

Leu

Ala

Gly

Ala

100

Val

Pro

Trp

Leu

Ser

Ser
85

Tle

Vval

Gln

Ala

Ser

70

Ala

Pro

Val

bAla

Pro

Thr

55

Ser

Thr

Met

Leu

Ala

Trp

40

Ala

Pro

Ala

Glu

His

Gly

25

Ala

Gly

Ala

Gly

Ser
105

2la

Glu

Pro

Pro

Gly

90

Gly

Agn

Arg

Leu

Gly
75

Ala

Leu

Ser

Pro

ATYJ

60

Ala

ATYg

Leu

Thr

Gly

Gly

45

Arg

Ala

Pro

Arg

Gly

Ala

30

Pro

Trp

Ser

Gly

Pro
110

2la

Pro

2la

Arg

95

Ala

Leu

Ala

Gly

Ala

His

80

ATrg

Pro

64



Gly

Cys

145

Leu

Leu

Ala

Leu

Val

225

Arg

Ala

Leu

Pro

Gly

305

Val

Thr

ATg

Leu

Pro

385

Ser

Hig

ASP

Gly

Ser

465

Thr

Pro

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

2la

130

Leu

Val

Gly

AgSh

Trp

210

Leu

Arg

2la

Gly

Leu

290

Ile

Arg

Thr

Thr

Phe

370

Val

Leu

2la

Pro

Leu

450

Glu

Gly

2la

115

Ser

Ala

Leu

Ser

Tle

195

Phe

Ser

Gly

Ala

Trp

275

Leu

Ala

Ser

Leu

355

Leu

Leu

Leu

Leu

Ser

435

Arg

Ser

Ala

Val

Gly

Leu

180

Leu

Ala

Leu

Pro

Ala

260

Agnh

Ala

Ala

Agnh

Thr

340

Ser

Leu

Leu

Agn

Leu

420

Gly

ATy

Ser

Pro

ASDP
500

Gln

Arg

165

Thr

Leu

Arg

Leu

2la

245

Trp

Ala

Ala

325

Arg

Val

Leu

Gln

Pro

405

Arg

Ser

Ser

Gly
485

SEQ ID NO 31
LENGTH :
TYPE: DNA
ORGANISM: Homo saplens

1029

Pro

Ala

150

His

Leu

Ser

Glu

Ala

230

Pro

Gly

Leu

Ala

ITle

310

ATrg

Ala

Val

Leu

Ala

390

ITle

Leu

Gln

Leu

Pro

470

Ala

65

Gly
135
Phe
Pro
Ser
Gly
Gly
215
ITle
Val
Val
Gly
Tvr
295
Arg
Arg
Leu
Leu
375
AsSp
ITle
Val
Gln
Pro
455

Gln

Pro

120

Ala

Ile

ATrg

ASP

Pro

200

Gly

Ala

Ser

Ser

Arg

280

Val

2la

Leu

ATrg

Leu

360

ASDP

Pro

Ser
440

Pro

ATrg

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

ASDP

Ala

Leu

Leu

His

170

Leu

Thr

Phe

Glu

Arg

250

Leu

ASp

Phe

Ala
330

Pro

Phe

2la

Leu

Leu

410

Gly

Ser

Leu

Gly

2la
490

ATrg

Glu

155

Ala

Ala

Leu

Val

AYg

235

Gly

Leu

Ala

Ala
315

Arg

ATrg

Val

Gly
395

Thr

ATrg

Ala

ASpP

Leu

4775

ATYg

US RE42,190 E

-continued

Ala
140
AsSn

Pro

Gly

Ala
220
Ser

ATYg

Gly

Val

300

AYg

Pro

Ser

Ala

Pro

380

Leu

AsSn

Hig

Ala

Gly

460

ASpP

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

120

Ser

Thr

Thr

Leu

Leu

270

Thr

Ala

Thr

Ala

350

Trp

ATrg

Met

ASP

Cys

430

Ala

Phe

Ser

Val

Val

Val

Leu

175

Pro

2la

Met

2la

255

Pro

Val

Phe

Ala

335

Leu

Gly

Thr

2la

Leu

415

Gly

Ser

Ser

Gly

Ser
495

Val

Leu

160

Leu

b2la

Ala

Ser

Ala

240

Met

2la

Leu

Val

Gln

320

Gly

Leu

Pro

Agn
400

ATrg

Arg

Gly

Gly

Ser

480

Glu

06



<400> SEQUENCE: 31

atgcaagccg
tacaaaatca
atcacaaatg
atttttctta
attcttagtg
tccgtcatat
gatcgctacc
gctaagattc
attctgacca
gagttcggtc
aatttcttaa
gtaagaacga
atcattgctyg
ctgagccaaa
gagagcactc
ctttgcaagt
tctectgtecc
ccaatgtaa

<210>
<211>

<212>
<213>

tcgacaatct

cccaggtect

gcctggcecgat

agaacacagt

atgccaaact

Cttatttcac

agaagaccac

tctetgttgt

acaggcagcc

tagtctggca

ttgttattgt

ggggtgtagg

tattctttat

ccocgggatgt

tgtggttaac

ccttcagaaa

aggacaatag

SEQ ID NO 32
LENGTH :
TYPE :
ORGANISM: Homo saplens

342
PRT

67

cacctetgeg
cttcccactg
gaggattttc
catttctgat
gyggaacagga
aatgtatatc
caggccattt
catctgggca
gagagacaag
tgaaatagta
atgttataca
taaagtcccc
ttgttttgtt
ctttgactgc
Cttccttaaat
ttccttgata

gaaaaaagaa

cctgggaaca

ctctacactg

CLCttcaaatcc

cttctcatga

ccactgagaa

agtatttcat

aaaacatcca

ttcatgttet

aatgtgaaga

aattacatct

ctcattacaa

aggaaaaagg

cCctttccatt

actgctgaaa

gcatgcctygy

agtatgctga

caggatggtg

US RE42,190 E

-continued

ccagtctgtyg

CCCtgttttt

ggagtaaatc

ttctgacttt

cttttgtgtg

tcctgggact

accccaddad

tactctcttt

aatgctecttt

gtcaagtcat

aagaactgta

tgaacgtcaa

ttgcccecgaat

atactctgtt

atccgttcat

agtgccccaa

gtgacccaaa

caccagagac
tgttggactt
aaactttatctt
tccattcaaa
tcaagttacc
gataactatc
tctecttgggy
gcctaacatg
ccttaaatca
tttctggatt
ccggtcatac
agttttcatt
tccttacacc
ctatgtgaaa
ctattttttc
ttctgcaaca

tgaagagact

<4 00>

SEQUENCE :

Met Gln 2Ala Val

1

Cys

Thr

Tle

Asn

65

Tle

Ser

Pro

Ser

145

ITle

Thr

Val

Phe

50

Thr

Leu

Gln

Phe

Phe

130

Val

Leu

ATrg

Leu

35

Phe

Val

Ser

Val

Leu

115

Val

Thr

ASP

20

Phe

Gln

Ile

ASP

Thr

100

Gly

Thr

Tle

Agn

32

Phe

Tle

Ser

Ala

85

Ser

Leu

Ser

Trp

ATy
165

Agn

Val

ATrg

ASpP

70

Val

ITle

Agn

Ala

150

Gln

Leu

Tle

Gly

Ser

55

Leu

Leu

Tle

Thr

Pro

135

Phe

Pro

Thr

Thr

Leu
40

Leu

Gly

Phe

Ile
120

Met

ATy

Ser

Gln

25

Ile

Ser

Met

Thr

Tyr

105

ASP

Agn

Phe

ASP

2la

10

Val

Thr

Agn

Ile

Gly

50

Phe

Arg

Leu

Leu

Lys
170

Pro

Leu

Agnh

Phe

Leu

75

Pro

Thr

Leu

Leu
155

Agnh

Gly

Phe

Gly

Tle

60

Thr

Leu

Met

Gln

Gly

140

Ser

Val

AsSn

Pro

Leu

45

Tle

Phe

Arg

Lys
125

Ala

Leu

Thr

Leu

30

Ala

Phe

Pro

Thr

Tle

110

Thr

Pro

Ser

15

Leu

Met

Leu

Phe

Phe

55

Ser

Thr

Tle

Agn

Cys
175

Leu

Lys
80

Val

Tle

ATrg

Leu

Met

160

Ser

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1029

08



Phe

Tle

Gly

225

Tle

Tle

Glu

Leu

Phe

305

Ser

AsSn

Leu

Thr

210

Val

Tle

Pro

Agn

Agn

290

Arg

Leu

Glu

Gln
195
Leu

Gly

Ala

Thr

275

Ala

Agn

Ser

Glu

Ser
180
Val

Ile

Val

Thr

260

Leu

Ser

Gln

Thr
240

Glu

Tle

Thr

Vval

Phe

245

Leu

Phe

Leu

Leu

AsSp

325

Pro

Phe

Phe

Pro
230

Phe

Ser

ASP

Tle
210

Agn

Met

69

Gly
Trp
Glu
215
Arg
Tle
Gln
Val
Pro
295

Ser

Arg

Leu

Tle
200

Leu

Thr
Lys
280

Phe

Met

Val
185

Agn

Phe

Arg

265

Glu

Ile

Leu

Trp

Phe

Arg

Val

Val

250

ASp

Ser

Glu
330

His

Leu

Ser

Agnh

235

Pro

Val

Thr

Phe

Cys

315

Gln

US RE42,190 E

-continued

Glu

Tle

Tvyr

220

Val

Phe

Phe

Leu

Phe

300

Pro

ASp

Tle
Val
205

Val

His

Asp

Trp

285

Leu

AsSn

Gly

Val

120

Tle

ATg

Val

Phe

Cys

270

Leu

Ser

Gly

Agn

Val

Thr

Phe

2la

255

Thr

Thr

2la

ASP
335

ATrg

Tle

240

Ala

Ser

Ser

Thr
320

Pro

<210>
<211>
<212>
<213>
<400>
atgtcggtcet
gccacaggca
gtggtgtgga
gtgctgcacc
ttcctgaccc
tgcgcecgctcea
ctcgcagtca
ctgctgcetgg
cacctgtgga
cacctgagcc
tacagcgtga
cgggtgggcec
cacgcagtca
aagctgggcy
tctagcgtca

CCCCgtttCC

aggdgaaggyga

ggcaatggag

SEQ ID NO 33
LENGTH :
TYPE :
ORGANISM: Homo saplens

1077
DNA

SEQUENCE: 33

gctaccgtcece

cagccttcct

gcttggceggy
tggcgcectggc
ggcaggcctyg
gcatgtacgc
ccogeccectt
cggtctggcet
gggaccgcgt
tggagactct
cgctggcacy
ggctggtgag
accttetgea
gagccggceca
acccggtgcet
tcacgcggcet

ccatggagcet

acccygyygygyy

cccagggaac

gctgctggcy

ctggcggcct

cdacygycyCcd

gﬂﬂgﬂtgggﬂ

cagcgtgctyg

cctggegect

ggccgccocty

atgccagctyg

gaccgctttce

getgeggggce

cgccatcegty

ggcggtcgca

Jgcggcgega

ctacgtcttc

cttcgaaggc

ccgaactacc

tgggatggag

gagacactgc
gcegcectgetgy
gceacgyggggc
gtgctgctgc
caggcgggcet
ctcaccggcec
cggctgcegcea
ttgctcgeceg
tgccacccgt
gtgcttcett
gcecegetggg
cttgcctteg
gcgetggcetce
gcgggaacta
accgctggag
tctggggadgyg

cctcagcetga

aaggacggtc

tgagctggaa
ggctgcecetgyg
gaccgctggc
tcacgccgcet
gcaaggcggt
tgctcagect
gcccggcecect

tccocggecgce

cgccoggtceca

tcgggctgat

gﬂtﬂﬂgggﬂg

gcttgetcety

caccggaagy

cggccttggce

atctgctgece

cccgagygyddy

aagtggtggyg

cggaatggga

gacttcgcgy

caacggcttce

ggccacgctt

ctttgtggcc

gtactacgtyg

gcagcgcotgc

ggccocgacgc

cgtctaccgce

cgccocgacgcec

gctecggotgc

gcacdyggged

ggcccocctac

ggccttggcg

cttecttecagt

ccgggcaggt

cggccgcetet

gcagygyccycC

cctttga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

560

1020

1077

70



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

<4 00>

PRT

SEQUENCE :

Met Ser Val Cys

1

Lys

Leu

ATrg

Ala

65

Phe

Val

Gly

Ala

Val

145

Hig

His

Pro

ATrg

Leu

225

Hig

Gly

Thr

Val

Thr

305

ATrg

Gly

Gly

Thr

Gly

Pro

50

Leu

Leu

Leu

Pro

130

Trp

Leu

Ala

Phe

Gly

210

Val

2la

ala

Thr

Phe

290

Arg

Glu

Gln

Pro

Ser

Leu

35

Ala

Ala

Thr

Leu

115

ATg

Leu

Trp

Ala

Gly

195

Ala

Ser

Val

Leu

Ala

275

Thr

Leu

Gly

Gly

Glu
355

ATrg

20

Pro

ATy

ASDP

ATQg

Val

100

Ser

Leu

Ala

ATg

Ala

180

Leu

ATg

Ala

Agn

Ala

260

Leu

Ala

Phe

Thr

ATg

340

Trp

SEQ ID NO 34
LENGTH :
TYPE:

ORGANISM: Homo sapiens

358

34

Gly

Gly

Gly

Gln

85

Leu

ATy

2la

Asp

165

His

Met

Trp

ITle

Leu

245

2la

Gly

Glu

Met

325

Gly

AsSp

<210> SEQ ID NO 35

<211> LENGTH:

1005

ATg

Thr

Agn

ATrg

Ala

70

Ala

Ala

Gln

Ser

Leu

150

ATg

Leu

Leu

Gly

Val

230

Leu

Leu

Phe

ASpP

Gly

310

Glu

Asn

Leu

71

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

Leu

Cys

200

Gly

Ala

Ala

Gly

Ser

280

Leu

Gly

ATrg

ASP

Gly

Ala

25

Val

Ala

Leu

Leu

Met

105

Leu

Leu

Ala

Gln

Glu
185

Phe

Val

Ala

265

Ser

Pro

Glu

Thr

Pro
345

Agn

10

Phe

Val

Ala

Leu

Gly

50

2la

ala

Val

Leu

170

Thr

Ser

His

Gly

2la

250

Gly

Ser

Ala

Thr
330

Gly

Glu

Leu

Trp

Thr

Thr

75

Gln

Ala

Val

AYg

Pro

155

Leu

Val

Gly

Leu

235

Ala

Gln

Val

Ala

Arg

315

Pro

Gly

US RE42,190 E

-continued

Thr

Leu

Ser

Leu

60

Pro

Ala

Ser

Thr

ATYJ

140

Ala

Hig

Thr

Thr

Ala

220

Leu

Leu

Ala

AsSn

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

Leu

110

Pro

Leu

Val

Ser

Phe

120

Ala

Val

Ala

Pro

ATg

270

Val

ATrg

Gly

Glu
350

Ser

15

2la

Gly

His

Val

Lys

55

Leu

Phe

Leu

Pro

175

Val

Arg

Gly

Pro

Pro

255

ala

Leu

Phe

Arg

Val
335

Trp

Leu

Trp

Leu

Ala

80

2la

Thr

Leu

Ala

Arg

160

Val

Leu

Leu

Tyzr
240
Glu

Gly

Leu
Ser
320

Val

ASpP

72



<212> TYPE:

DNA

73

<213> ORGANISM: Homo sapilens

<400> SEQUENCE: 35

atgctgggga

ctggaaaagt

aataccattg

tatctcttta

aggagttatyg

gtgcttcatg

tacttgataa

ttaatctcct

ataaatcctg

cccaactaca

tttgtgatgt

gttgctactg

ttctetgtge

gggagttgga

cggectttygy

cacttcaggy

agcagatggg

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

tcatggcatyg

actacctttc

ttgtttacgg

acctctcetgt

ccaatggaaa

ccaacctcta

ttaagtatcc

tggccatttyg

ttataactga

acctcattta

JLCECLLtta

ctctgcccect

CLtttacacc

agcagtatca

cctttetgaa

acatgctgat

ctcatgaact

SEQ ID NO 36
LENGTH :
TYPE :
ORGANISM: Homo saplens

334
PRT

gaatgcaact
cattttttat
ctacatcttc
ctctgactta
ctggatatat
taccagcatt
tttccgagaa
ggttttagta
caatggcacc
cagcatgtgt
ttacaagatt
tgaaaagcct
ctatcacgtc
gtgcactcag
cagtgtcatc
gaatcaactyg

cctactttca

tgcaaaaact

gggattgagt

tctctgaaga

gcttttetgt

ggagacgtgc

CECCtCtctca

caccttctgc

accttagagt

acctgtaatyg

ctaacactgt

gctctettec

ctcaacttgy

atgcggaatyg

gtcgtcatca

aaccctgtct

agacacaact

ttcagagaaa

US RE42,190 E

-continued

ggctggcage
tcgttgtggy
actggaacag
gcaccctecc
tctgcataag
cttttatcag
aaaagaaaga
tactacccat
attttgcaag
tggggttcct
taaagcagag
tcatcatggce
tgaggatcgc
actcCctttta
tctattttct
tcaaatccct

agtga

agaggctgcc
agtccttgga
cagtaatatt
catgctgata
caaccgatat
catagatcga
gtttgctatt
acttcccctt
ttctggagac
tattcctctt
gaataggcag
agtggtaatc
ttcacgccty
cattgtgaca
tttgggagat

tacatccttt

<4 00>

SEQUENCE :

Met Leu Gly Ile

1

Ala

Glu

Tle

Leu

65

ATrg

Ser

Leu

Arg

Ala

145

ITle

Glu

Phe

Phe

50

Ser

Sexr

Agn

Thr

Glu

130

Tle

Agn

Ala
Val
35

Ser

Val

ATrg

Phe

115

His

Trp

Pro

Ala

20

Val

Leu

Ser

Ala

Tyr

100

Ile

Leu

Val

Val

36

Met
5

Leu

Gly

Asp

Agh

85

Vval

Ser

Leu

Leu

Ile
165

Ala

Glu

Val

Agn

Leu

70

Gly

Leu

ITle

Gln

Val

150

Thr

Trp

Leu

Trp

55

Ala

Agnh

Hig

Asp

Lys

135

Thr

Asp

Agn

Gly

40

Agn

Phe

Trp

2la

ATy

120

Leu

Agn

Ala

Tyr

25

Agn

Ser

Leu

Tle

ASn

105

Glu

Glu

Gly

Thr
10

Leu

Thr

Ser

Tyr
S0

Leu

Leu

Phe

Leu

Thr
170

Ser

Ile

Agnh

Thr

75

Gly

Ile

Ala

Leu

155

Thr

Tle

Val

Tle

60

Leu

ASDP

Thr

Ile

Tle

140

Pro

AsSn

Phe

Val

45

Pro

Val

Ser

Lys

125

Leu

Tle

Asn

Trp

Tyr

30

Leu

Met

Leu

Tle
110

Tle

Leu

ASP

Leu

15

Gly

Gly

Phe

Leu

Cys

55

Leu

Pro

Ser

Pro

Phe
175

Ala

Tle

Agn

Ile

80

ITle

Phe

Phe

Leu

Leu

160

Ala

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1005

74



Ser

Leu

Leu

225

Phe

Ala

Tle

Val

Met

305

Ser

Ser

Leu

Ile

210

Pro

Ser

Sexr

Agn

Ile

290

Leu

ATrg

Gly

Gly

195

Ala

Leu

Val

Ser
275

Agn

Met

Trp

ASDP

180

Phe

Leu

Glu

Leu

Leu

260

Phe

Pro

Agn

Ala

Pro

Leu

Phe

Phe
245

Gly

Val

Gln

His

Agn

Tle

Leu

Pro

230

Thr

Ser

Tle

Phe

Leu

310

Glu

7S

Pro
Lys
215
Leu
Pro
Trp
Val
Tyr
295

Arg

Leu

Agn

Leu

200

Gln

Agn

Thr

280

Phe

His

Leu

Leu

185

Phe

ATrg

Leu

His

Gln

265

ATrg

Leu

Agn

Leu

Tle

Val

Agn

Val

Val

250

Pro

Leu

Phe

Ser

Met

ATYg

ITle

235

Met

Gln

Leu

Gly

Liys

315

Phe

US RE42,190 E

-continued

Ser

Gln
220

Met

ATYg

Ala
ASDP
300

Ser

ATYg

Met

Phe

205

Val

Ala

AsSn

Thr

Phe

285

His

Leu

Glu

Cys

120

Phe

Ala

Val

Val

Gln

270

Leu

Phe

Thr

Leu

Thr

Val

Arg

255

Val

Agn

Arg

Ser

Thr

2la

Tle

240

Tle

Val

Ser

ASpP

Phe
320

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

<4 00>

atgcaggcgc

ACCdgyggadgcC

cCgdygygacygcCcd

tttggcaatyg

aacatcttta

gtcaccatgc

gtgccatttyg

gtggaaaggc

agggctttca

tggcacgtgc

tgcttagaag

atcctcecttcece

ctttggataa

atgtccaaaa

ctetttgetyg

tttgaaaagy

ggattttcca

aaaaatgttt

aggcatggaa

aatccagtygy

325

SEQ ID NO 37
LENGTH :
TYPE :
ORGANISM: Homo saplens

1296
DNA

SEQUENCE: 37

ttaacattac

agttcatcgc

ccaagctggc

ctctggtgtt

tctgctectt

tccagaacat

tccagtctac

accagggact

caatgctagy

aacaacttga

agtggaccag

tcectgectcet

agaaaagagt

tagccaggaa

tgtgﬂtgggﬂ

aatatgatga

actccatctg

tgtctgcagt

attcaggaat

aggaaaccaa

ccocggagceag
tctgtaccgy
cctegtgcetc
ctacgtggtyg
ggcgctcagt
ttccgacaac
cgctgttgty
tgtgcatcct
tgtggtctgg
gatcaaatat
ccetgtgceac
tatggtgatyg
tggggatggt
gaagaaacga
accattccat
tgtcacaatc
taatcccatt
ttgttattge

tacaatgatyg

aggagaagca

330

ttctcecteggc

ctgcgaccgc

accggegtgc

acccgcagca

gacctgctca

tggctggggy

acagaaatgc

tttaaaatga

ctggtggcag

gacttcctat

cagaagatct

cttattetgt

tcagtgcttc

gctgtcatta

gttgtccata

aagatgattt

gtctatgcat

atagtaaata

cggaagaaag

ttcagtgatyg

tgctgcggga
tcgtctacac
tcatcttcgce
aggccatgcyg
tcaccttctt
gtgctttcat
tcactatgac
agtggcaata
tcatcgtagy
atgaaaagga
acaccacctt
acagtaaaat
gaactattca
tgatggtgac
tgatgattga
ttgctategt
ttatgaatga
aaaccttctc
caaagttttc

gcaacattga

ccacaacctg

cccagagcetyg

cctggegcetce

caccgtcacc

ctgcattccc

ttgcaagatg

ctgcattgcet

caccaaccdd

atcacccatyg

acacatctgc

catccttgtce

tggttatgaa

tggaaaagaa

agtggtgget

atacagtaat

gcaaattatt

aaacttcaaa

tccagcacaa

cctcagagag

agtcaaattyg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

500

560

1020

1080

1140

1200

76



tgtgaacaga cagaggagaa gaaaaagctc aaacgacatc ttgctcectcectt taggtctgaa

77

ctggctgaga attctccecttt agacagtggg cattaa

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

<4 00>

PRT

SEQUENCE :

Met Gln 2Ala Leu

1

ASp

Pro

Val

Leu

65

ASh

Phe

Gly

Val

Gln

145

ATg

Gly

Leu

Val

Leu

225

Leu

Hig

Tle

Phe

Tyr

305

Gly

Glu

Agn

His

Leu

Leu

50

Val

Tle

Gly

Val

130

Gly

ala

Ser

His

210

Pro

Trp

Gly

Met

Hig

290

ASp

Phe

AgSh

Agn

Val

35

Thr

Phe

Phe

Tle

Ala

115

Thr

Leu

Phe

Pro

Glu

195

Gln

Leu

Ile

Met

275

Val

ASP

Ser

Phe

Thr

Leu
20

Tle

Pro

100

Phe

Glu

Val

Thr

Met
180

Met

Glu

260

Val

Val

Val

Agn

Lys

340

Phe

SEQ ID NO 38
LENGTH :
TYPE :
ORGANISM: Homo saplens

431

38

Asn

5

Thr

Thr

Val

Val

Cvs

85

Vval

Ile

Met

His

Met

165

Trp

Glu

ITle

Vval

Lys

245

Met

Thr

Hig

Thr

Ser

325

Ser

Tle

ATrg

Pro

Leu

Val

70

Ser

Thr

Leu

Pro

150

Leu

His

His

Met
230

ATg

Ser

Val

Met

Tle

310

Tle

ASh

Pro

Thr

Glu

Glu

Tle

55

Thr

Leu

Met

Thr

135

Phe

Gly

Val

Ile

Thr

215

Leu

Val

Val

Met
295

Val

Ala

Pro

Gln

Leu

40

Phe

ATy

Ala

Leu

Met

120

Met

Val

Gln

Cys

200

Thr

Tle

Gly

Tle

Ala

280

Ile

Met

Agn

Leu

Gln

Glu

Phe

25

Pro

Ala

Ser

Leu

Gln

105

Val

Thr

Met

Val

Gln

185

Phe

Leu

ASP

Ala

265

Leu

Glu

Tle

Pro

Ser

345

ATrg

Gln
10

Tle

Gly

Leu

Ser
S0

Agn

Pro

Trp
170

Leu

Leu

Tle

Gly
250
Arg

Phe

Phe
Tle
330

Ala

His

Phe

Ala

AYg

Ala

Ala

75

ASpP

ITle

Phe

Tle

Trp

155

Leu

Glu

Glu

Leu

Ser

235

Ser

Ala

Ser

Ala

315

Val

Val

Gly

US RE42,190 E
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Ser

Leu

Ala

Leu

60

Met

Leu

Ser

Val

Ala

140

Gln

Val

Tle

Glu

Val

220

Val

Val

AsSn
300

Tle

ASn

Arg

Lys

45

Phe

Arg

Leu

Asp

Gln

125

val

Ala

Trp
205
Tle

Tle

Leu

Cys

285

Phe

val

Ala

Tyr

Ser

Leu

ATrg

30

Leu

Gly

Thr

Tle

Agn

110

Ser

Glu

Thr

Val

Tyr

120

Thr

Leu

Gly

ATg

ATrg

270

Trp

Glu

Gln

Phe

Cys

350

Gly

Leu

15

Leu

ala

Agn

Val

Thr

55

Trp

Thr

Arg

Agn

Ile

175

ASpP

Ser

Phe

Thr
255
2la

2la

Tle
Met
335

Tle

Tle

Arg

ATrg

Leu

Ala

Thr

80

Phe

Leu

Ala

His

ATrg

160

Val

Phe

Pro

Leu

Glu

240

Ile

Val

Pro

Glu

Tle

320

Agn

Val

Thr

1260

1296

78



Met

Met

355

ATrg

370

Glu
285

Phe

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

<4 00>

Thr

Glu

Arg

Gln

Ser

Gly

Thr

Glu
420

Glu

Glu
405

Leu

SEQ ID NO 39

LENGTH :

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE :

24

39

Ala

Ala

390

Glu

Ala

79

Lys
375

Phe

Glu

ctgtgtacag cagttcgcag agtg

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

<4 00>

SEQ ID NO 40

LENGTH:

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE :

24

40

gagtgccagg cagagcaggt agac

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

<4 00>

SEQ ID NO 41

LENGTH:

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE :

31

41

360

Phe

Ser

Agn

Ser

ASP

Ser
425

ccecgaattee tgcecttgcetcee cagettggeo ¢

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

<4 00>

SEQ ID NO 42

LENGTH:

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE :

32

42

tgtggatcct gctgtcaaag gtcccattcece gg

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

<4 00>

SEQ ID NO 43

LENGTH:

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE :

20

43

tcacaatgct aggtgtggtc

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

<4 00>

tgcatagaca atgggattac ag

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

SEQ ID NO 44

LENGTH:

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE :

22

44

SEQ ID NO 45

LENGTH:

TYPE: DNA

ORGANISM: Homo saplens

511

Leu

Gly

Leu
410

Pro

ATrg

Asnhn
395

Leu

US RE42,190 E

-continued

Glu Asgsn

380

Ile Glu

365

Arg His

ASp Ser

Pro

Val

Leu

Gly
430

Val Glu

Leu
400

2la
415

Leu

His

24

24

31

32

20

22

80



<400> SEQUENCE: 45

tcacaatgct

tgcaacaact

aagagtggac

tCCtCCthC

aaagaaaaga

aatagccagyg

tgtgtgcetygyg

ggaatatgat

caactccatc

aggtgtggtc
tgagatcaaa
cagccctgty
tcttatggty
gttggggatg
aagaagaaac
gcaccattcc

gatgtcacaa

tgtaatccca

81

tggctggtgg
tatgacttcc
caccagaaga
atgcttattc
gttcagtgct
gagctgtcat
atgttgtcca

tcaagatgat

ttgtctatgce

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

<4 00>

SEQ ID NO 46

LENGTH: 21

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 46

ctgcttagaa gagtggacca g

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

<4 00>

SEQ ID NO 47

LENGTH: 22

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 47

ctgtgcacca gaagatctac ac

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

<4 00>

SEQ ID NO 48

LENGTH: 21

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 48

caaggatgaa ggtggtgtag a

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

<4 00>

SEQ ID NO 49

LENGTH: 23

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 49

gtgtagatct tctggtgcac agg

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

<4 00>

SEQ ID NO 50
LENGTH: 21
TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 50

gcaatgcagg tcatagtgag ¢

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

<4 00>

SEQ ID NO 51

LENGTH: 27

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 51

cagtcatcgt

tatatgaaaa

tctacaccac

tgtacgtaaa

tcgaactatt

tatgatggtyg

tatgatgatt

ttttgctatc

d

US RE42,190 E

-continued

aggatcaccc

ggaacacatc

Cttcatcctt

attggttatg

catggaaaag

acagtggtgyg

gaatacagta

gtgcaaatta

atgtggcacy
tgctgcttag
gtcatcctct
aactttggat
aaatgtccaa
ctctetttge
attttgaaaa

ttggatttte

60

120

180

240

300

360

420

480

511

21

22

21

23

21

32



83

tggagcatgg tgacgggaat gcagaag

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

<4 00>

SEQ ID NO b2

LENGTH: 27

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 52

gtgatgagca ggtcactgag cgccaag

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

<4 00>

SEQ ID NO 53

LENGTH: 23

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 53

gcaatgcagg cgcttaacat tac

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

<4 00>

SEQ ID NO 54
LENGTH: 22
TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 54

ttgggttaca atctgaaggg ca

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

<4 00>

SEQ ID NO 55

LENGTH: 23

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 55

actccgtgte cagcaggact ctg

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

<4 00>

SEQ ID NO 5o

LENGTH: 24

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: b6

tgcgtgttcecce tggaccctca cgtyg

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

<4 00>

caggccttgg attttaatgt cagggatgg

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

<4 00>

SEQ ID NO 57

LENGTH: 29

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 57

SEQ ID NO 58
LENGTH: 27

TYPE: DNA
ORGANISM: Homo sapiens

SEQUENCE: 58

ggagagtcag ctctgaaaga attcagg

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

<4 00>

SEQ ID NO 59
LENGTH: 27
TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 59

US RE42,190 E
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tgatgtgatg ccagatacta atagcac

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

<4 00>

SEQ ID NO 60
LENGTH: 27
TYPE: DNA

ORGANISM: Homo sapiliens

SEQUENCE: 60

cctgattcat ttaggtgaga ttgagac

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

<4 00>

SEQ ID NO o1

LENGTH: 21

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 61

gacaggtacc ttgccatcaa g

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

<4 00>

SEQ ID NO 62
LENGTH: 22

TYPE: DNA
ORGANISM: Homo saplens

SEQUENCE: 62

ctgcacaatyg ccagtgataa gg

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

<4 00>

SEQ ID NO 63

LENGTH: 27

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 623

ctgacttctt gttcctggca gcagcegg

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

<4 00>

SEQ ID NO 64

LENGTH: 27

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 64

agaccagcca gggcacgctg aagagtg

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

<4 00>

SEQ ID NO 65
LENGTH: 32
TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 65

gatcaagctt ccatcctact gaaaccatgg tc

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

<4 00>

SEQ ID NO 66

LENGTH: 35

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 66

gatcagatct cagttccaat attcacacca ccgtc

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

SEQ ID NO 67

LENGTH: 22

TYPE: DNA

ORGANISM: Homo sapiens

US RE42,190 E
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<4 00>

87

SEQUENCE: 67

ctggtgtgct ccatggcatce cc

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

<4 00>

SEQ ID NO 68

LENGTH: 22

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 68

gtaagcctcce cagaacgaga dg

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

<4 00>

SEQ ID NO 69

LENGTH: 24

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 69

cagcgcaggyg tgaagcectga gagce

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

<4 00>

SEQ ID NO 70

LENGTH: 24

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 70

ggcacctgct gtgacctgtyg cagg

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

<4 00>

SEQ ID NO 71

LENGTH: 22

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 71

gtcctgccac ttcgagacat gg

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

<4 00>

SEQ ID NO 72

LENGTH: 23

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 72

gaaacttctc tgcccttacce gtce

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

<4 00>

SEQ ID NO 73

LENGTH: 26

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 73

ccaacaccag catccatggce atcaag

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

<4 00>

SEQ ID NO 74

LENGTH: 27

TYPE: DNA

ORGANISM: Homo saplens

SEQUENCE: 74

ggagagtcag ctctgaaaga attcagg

US RE42,190 E
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What 1s claimed 1s:

1. A method for i1dentifying 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 mhibi-
tion or stimulation of said receptor 1s 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 1n the blood of a mammal 1s
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 1s
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 1D NO: 8.
5. The method of claim 1 where said host cell 1s 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
SEQ ID NO: §;

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 i1dentifying a compound for regulating
glucose concentration 1n 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 ihibi-
tion or stimulation of said receptor 1s 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 1D NO: 8.
8. The method of claim 6 where said host cell 1s 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
SEQ ID NO: §;

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 1n 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 1nhibi-
tion or stimulation of said receptor 1s 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 1s 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 veceptor 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 rvesidue 224;

c) 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 veceptor is capable of
modulating insulin or glucagon levels; or

1) a G protein-coupled veceptor encoded by a nucleotide
sequence having at least 95% identity to the nucleotide
sequence of SEQ ID NQ:7, wherein said G protein-
coupled receptor is capable of modulating insulin or
glucagon levels,

comprising the steps of:

1) contacting one or movre candidate compounds with a
host cell or membrane thereof,
wherein said host cell or membrane expresses a veceptor
COmMprising:
a) the amino acid sequence of SEQ ID NO: §8;
b) a mutant of SEQ ID NO: 8, wherein lysine is substituted

for leucine at amino acid rvesidue 224;

c) 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 veceptor encoded by a nucleotide
sequence having at least 95% identity to the nucleotide
sequence of SEQ ID NQ:7, wherein said G protein-
coupled receptor is capable of modulating insulin or
glucagon levels; and
ii) measuring the ability of the compound or com-

pounds to inhibit or stimulate said receptor.
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13. The method of claim 12, wherein the compound is

selected from agonist, partial agonist, and inverse agonist of

the receptor.

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

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

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

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

a) a nucleotide sequence encoding a polypeptide compris-

ing the amino acid sequence of SEQ ID NO: §;

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;

c) a nucleotide sequence that hybridizes to the complete

complement of SEQ ID NO:7 at 42° C., followed by
washing in 0.1xS5C 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 1D 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: §;

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 vesidue 224;

c) a nucleotide sequence that hybridizes to the complete

complement of SEQ ID NO:7 at 42° C., followed by
washing in 0.1x5S5C 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 NQO: 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 veceptor 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: §;
b) a mutant of SEQ ID NO: 8, wherein lysine is substi-

tuted for leucine at amino acid vesidue 224,
c) 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 veceptor encoded by a nucle-
otide sequence having at least 95% identity to the

nucleotide sequence of SEQ ID NQO:7, whervein said
(7 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: 6.
20. The method of claim 12, wherein the receptor is a

mutant of SEQ ID NQO: 8, wherein lysine is substituted for

leucine at amino acid residue 224.

21. The method of claim 12, wherein the ability of the

compound ov 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 comnsisting of adeny! 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 measurved 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
glyvcerol, 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 GIPyS 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
veast host cell.

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

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

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

a) a (7 protein-coupled receptor having at least 95% iden-
tity to the amino acid sequence of SEQ ID NO: §,
wherein said G protein-coupled veceptor 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 NQO:7, wherein said G protein-
coupled veceptor 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 rveceptor
COmprising:

a) a (¢ protein-coupled rveceptor 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

b) a G protein-coupled receptor encoded by a nucleotide
sequence having at least 98% identity to the nucleotide
sequence of SEQ ID NQ: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 vecep-
lov.
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31. The method of claim 17, wherein said host cell com-
prises an expression vector, said expression vectov compris-
ing a polynucleotide, said polynucleotide comprising:

a) a nucleotide sequence encoding a G protein-coupled

receptor having at least 958% identity to the amino acid

sequence of SEQ ID NO: 8, wherein said G protein-
coupled veceptor is capable of modulating insulin or
glucagon levels; or

b) a nucleotide sequence having at least 95% identity to
the nucleotide sequence of SEQ 1D 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 (¢ protein-coupled
receptor having at least 98% identity to the amino

acid sequence of SEQ ID NQO: 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 NQO: 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 veceptor 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 NQO:7, wherein said
(7 protein-coupled receptor is capable of modulating
insulin or glucagon levels.
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