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7) ABSTRACT

The invention relates to a method for determining if a test
compound, or a mix of compounds, modulates the interac-
tion between two proteins of interest. The determination is
made possible via the use of two recombinant molecules,
one of which contains the first protein a cleavage site for a
proteolytic molecules, and an activator of a gene. The
second recombinant molecule includes the second protein
and the proteolytic molecule. If the test compound binds to
the first protein, a reaction is initiated whereby the activator
is cleaved, and activates a reporter gene.
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METHOD FOR ASSAYING PROTEIN-PROTEIN
INTERACTION

RELATED APPLICATIONS

[0001] This is a continuation-in-part of Application No.
60/566,113 filed Apr. 27, 2004, which is a continuation-in-
part of Application No. 60/511,918, filed Oct. 15, 2003,
which is a continuation-in-part of Application No. 60/485,
968 filed Jul. 9, 2003, all of which are incorporated by
reference in its entirety.

FIELD OF THE INVENTION

[0002] This invention relates to methods for determining
interaction between molecules of interest. More particularly,
it relates to determining if a particular substance referred to
as the test compound modulates the interaction of two or
more specific proteins of interest, via determining activation
of a reporter gene in a cell, where the activation, or lack
thereof, results from the modulation or its absence. The
determination occurs using transformed or transfected cells,
which are also a feature of the invention, as are the agents
used to transform or transfect them.

BACKGROUND AND RELATED ART

[0003] The study of protein/protein interaction, as exem-
plified, e.g., by the identification of ligands for receptors, is
an area of great interest. Even when a ligand or ligands for
a given receptor are known, there is interest in identifying
more effective or more selective ligands. GPCRs will be
discussed herein as a non-exclusive example of a class of
proteins which can be studied in this way.

[0004] The G-protein coupled receptors, or “GPCRs”
hereafter, are the largest class of cell surface receptors
known for humans. Among the ligands recognized by
GPCRs are hormones, neurotransmitters, peptides, glyco-
proteins, lipids, nucleotides, and ions. They also act as
receptors for light, odors, pheromones, and taste. Given
these various roles, it is perhaps not surprising that they are
the subject of intense research, seeking to identify drugs
useful in various conditions. The success rate has been
phenomenal. Indeed, Howard, et al. Trends Pharmacol. Sci.,
22:132-140 (2001) estimate that over 50% of marketed
drugs act on such receptors. “GPCRs” as used herein, refers
to any member of the GPCR superfamily of receptors
characterized by a seven-transmembrane domain (7TM)
structure. Examples of these receptors include, but are not
limited to, the class A or “rhodopsin-like” receptors; the
class B or “secretin-like” receptors; the class C or “metabo-
tropic glutamate-like” receptors; the Frizzled and Smooth-
ened-related receptors; the adhesion receptor family or EGF-
TIM/LNB-7TM receptors; adiponectin receptors and
related receptors; and chemosensory receptors including
odorant, taste, vomeronasal and pheromone receptors. As
examples, the GPCR superfamily in humans includes but is
not limited to those receptor molecules described by Vassi-
latis, et al., Proc. Natl. Acad. Sci. USA, 100:4903-4908
(2003); Takeda, et al., FEBS Letters, 520:97-101 (2002);
Fredricksson, et al., Mol. Pharmacol., 63:1256-1272 (2003);
Glusman, et al., Genome Res., 11:685-702 (2001); and
Zozulya, et al., Genome Biol., 2:0018.1-0018.12 (2001), all
of which are incorporated by reference.

[0005] The mechanisms of action by which GPCRs func-
tion has been explicated to some degree. In brief, when a
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GPCR binds a ligand, a conformational change results,
stimulating a cascade of reactions leading to a change in cell
physiology. It is thought that GPCRs transduce signals by
modulating the activity of intracellular, heterotrimeric gua-
nine nucleotide binding proteins, or “G proteins”. The
complex of ligand and receptor stimulates guanine nucle-
otide exchange and dissociation of the G protein heterotri-
mer into o and Py subunits.

[0006] Both the GTP-bound a subunit and the Py dimer
can act to regulate various cellular effector proteins, includ-
ing adenylyl cyclase and phospholipase C (PLC). In con-
ventional cell based assays for GPCRs, receptor activity is
monitored by measuring the output of a G-protein regulated
effector pathway, such as the accumulation of cAMP that is
produced by adenylyl cyclase, or the release of intracellular
calcium, which is stimulated by PLC activity.

[0007] Conventional G-protein based, signal transduction
assays have been difficult to develop for some targets, as a
result of two major issues.

[0008] First, different GPCRs are coupled to different G
protein regulated signal transduction pathways, and G-pro-
tein based assays are dependent on knowing the G-protein
specificity of the target receptor, or require engineering of
the cellular system, to force coupling of the target receptor
to a particular effect or pathway. Second, all cells express a
large number of endogenous GPCRs, as well as other
signaling factors. As a result, the effector pathways that are
measured may be modulated by other endogenous molecules
in addition to the target GPCR, potentially leading to false
results.

[0009] Regulation of G-protein activity is not the only
result of ligand/GPCR binding. Luttrell, et al., J. Cell Sci.,
115:455-465 (2002), and Ferguson, Pharmacol. Rev,, 53:1-
24 (2001), both of which are incorporated by reference,
review other activities which lead to termination of the
GPCR signal. These termination processes prevent exces-
sive cell stimulation, and enforce temporal linkage between
extracellular signal and corresponding intracellular pathway.

[0010] In the case of binding of an agonist to GPCR,
serine and threonine residues at the C terminus of the GPCR
molecule are phosphorylated. This phosphorylation is
caused by the GPCR kinase, or “GRK,” family. Agonist
complexed, C-terminal phosphorylated GPCRs interact with
arrestin family members, which “arrest” receptor signaling.
This binding inhibits coupling of the receptor to G proteins,
thereby targeting the receptor for internalization, followed
by degradation and/or recycling. Hence, the binding of a
ligand to a GPCR can be said to “modulate” the interaction
between the GPCR and arrestin protein, since the binding of
ligand to GPCR causes the arrestin to bind to the GPCR,
thereby modulating its activity. Hereafter, when “modu-
lates” or any form thereof is used, it refers simply to some
change in the way the two proteins of the invention interact,
when the test compound is present, as compared to how
these two proteins interact, in its absence. For example, the
presence of the test compound may strengthen or enhance
the interaction of the two proteins, weaken it, inhibit it, or
lessen it in some way, manner or form which can then be
detected.

[0011] This background information has led to alternate
methods for assaying activation and inhibition of GPCRs.
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These methods involve monitoring interaction with
arrestins. A major advantage of this approach is that no
knowledge of G-protein pathways is necessary.

[0012] Oakley, et al., Assay Drug Dev. Technol., 1:21-30
(2002) and U.S. Pat. Nos. 5,891,646 and 6,110,693, incor-
porated by reference, describe assays where the redistribu-
tion of fluorescently labelled arrestin molecules in the cyto-
plasm to activated receptors on the cell surface is measured.
These methods rely on high resolution imaging of cells, in
order to measure arrestin relocalization and receptor activa-
tion. It will be recognized by the skilled artisan that this is
a complex, involved procedure.

[0013] Various other U.S. patents and patent applications
dealing with these points have issued and been filed. For
example, U.S. Pat. No. 6,528,271 to Bohn, et al., deals with
assays for screening for pain controlling medications, where
the inhibitor of B-arrestin binding is measured. Published
U.S. patent applications, such as 2004/0002119, 2003/
0157553, 2003/0143626, and 2002/0132327, all describe
different forms of assays involving GPCRs. Published appli-
cation 2002/0106379 describes a construct which is used in
an example which follows; however, it does not teach or
suggest the invention described herein.

[0014] Itisan object of the invention to develop a simpler
assay for monitoring and/or determining modulation of
specific protein/protein interactions, where the proteins
include but are not limited to, membrane bound proteins,
such as receptors, GPCRs in particular. How this is accom-
plished will be seen in the examples which follow.

SUMMARY OF THE INVENTION

[0015] Thus, in accordance with the present invention,
there is provided a method for determining if a test com-
pound modulates a specific protein/protein interaction of
interest comprising contacting said compound to a cell
which has been transformed or transfected with (a) a nucleic
acid molecule which comprises, (i) a nucleotide sequence
which encodes said first test protein, (i) a nucleotide
sequence encoding a cleavage site for a protease or a portion
of a protease, and (iii) a nucleotide sequence which encodes
a protein which activates a reporter gene in said cell, and (b)
a nucleic acid molecule which comprises, (i) a nucleotide
sequence which encodes a second test protein whose inter-
action with said first test protein in the presence of said test
compound is to be measured, and (ii) a nucleotide sequence
which encodes a protease or a portion of a protease which is
specific for said cleavage site, and determining activity of
said reporter gene as a determination of whether said com-
pound modulates said protein/protein interaction.

[0016] The first test protein may be a membrane bound
protein, such as a transmembrane receptor, and in particular
a GPCR. Particular transmembrane receptors include p-adr-
energic receptor (ADRB2), arginine vasopressin receptor 2
(AVPR2). serotonin receptor la (HTR1 A), m2 muscarinic
acetylcholine receptor (CHRM2), chemokine (C-C motif)
receptor 5 (CCRS5), dopamine D2 receptor (DRD2), kappa
opioid receptor (OPRK), or ola-adregenic receptor
(ADRA1A) although it is to be understood that in all cases
the invention is not limited to these specific embodiments.
For example, molecules such as the insulin growth factor-1
receptor (IGF-1R), which is a tyrosine kinase, and proteins
which are not normally membrane bound, like estrogen
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receptor 1 (ESR1) and estrogen receptors 2 (ESR2). The
protease or portion of a protease may be a tobacco etch virus
nuclear inclusion A protease. The protein which activates
said reporter gene may be a transcription factor, such as tTA
or GAL4. The second protein may be an inhibitory protein,
such as an arrestin. The cell may be a eukaryote or a
prokaryote. The reporter gene may be an exogenous gene,
such as f-galactosidase or luciferase.

[0017] The nucleotide sequence encoding said first test
protein may be modified to increase interaction with said
second test protein. Such modifications include but are not
limited to replacing all or part of the nucleotide sequence of
the C-terminal region of said first test protein with a nucle-
otide sequence which encodes an amino acid sequence
which has higher affinity for said second test protein than the
original sequence. For example, the C-terminal region may
be replaced by a nucleotide sequence encoding the C-ter-
minal region of AVPR2, AGTRLI, GRPR, F2RL1, CXCR2/
IL-8b, CCR4, or GRPR.

[0018] The method may comprise contacting more than
one test compound to a plurality of samples of cells, each of
said samples being contacted by one or more of said test
compounds, wherein each of said cell samples have been
transformed or transfected with the aforementioned nucleic
acid molecules, and determining activity of reporter genes in
said plurality of said samples to determine if any of said test
compounds modulate a specific, protein/protein interaction.
The method may comprise contacting each of said samples
with one test compound, each of which differs from all
others, or comprise contacting each of said samples with a
mixture of said test compounds.

[0019] In another embodiment, there is provided a method
for determining if a test compound modulates one or more
of a plurality of protein interactions of interest, comprising
contacting said test compound to a plurality of samples of
cells, each of which has been transformed or transfected
with (a) a first nucleic acid molecule comprising, (i) a
nucleotide sequence which encodes a first test protein, a
nucleotide sequence encoding a cleavage site for a protease,
and (i) a nucleotide sequence which encodes a protein
which activates a reporter gene in said cell, (b) a second
nucleic acid molecule which comprises, (i) a nucleotide
sequence which encodes a second test protein whose inter-
action with said first test protein in the presence of said test
compound of interest is to be measured, (ii) a nucleotide
sequence which encodes a protease or a protease which is
specific for said cleavage site, wherein said first test protein
differs from other first test proteins in each of said plurality
of samples, and determining activity of said reporter gene in
at one or more of said plurality of samples as a determination
of modulation of one or more protein interactions of interest

[0020] The second test protein may be different in each
sample or the same in each sample. All of said samples may
be combined in a common receptacle, and each sample
comprises a different pair of first and second test proteins.
Alternatively, each sample may be tested in a different
receptacle. The reporter gene in a given sample may differ
from the reporter gene in other samples. The mixture of test
compounds may comprise or be present in a biological
sample, such as cerebrospinal fluid, urine, blood, serum, pus,
ascites, synovial fluid, a tissue extract, or an exudate.

[0021] In yet another embodiment, there is provided a
recombinant cell, transformed or transfected with (a) a
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nucleic acid molecule which comprises, (i) a nucleotide
sequence which encodes said first test protein, (if) a nucle-
otide sequence encoding a cleavage site for a protease or a
portion of a protease, and (iii) a nucleotide sequence which
encodes a protein which activates a reporter gene in said
cell, and (b) a nucleic acid molecule which comprises, (i) a
nucleotide sequence which encodes a second test protein
whose interaction with said first test protein in the presence
of said test compound is to be measured, and (ii) a nucleotide
sequence which encodes a protease or a portion of a protease
which is specific for said cleavage site.

[0022] One or both of said nucleic acid molecules may be
stably incorporated into the genome of said cell. The cell
also may have been transformed or transfected with said
reporter gene. The first test protein may be a membrane
bound protein, such as a transmembrane receptor, and in
particular a GPCR. Particular transmembrane receptors
include ADRB2, AVPR2, HTR1A, CHRM2, CCR5, DRD2,
OPRK, or ADRA1A.

[0023] The protease or portion of a protease may be a
tobacco etch virus nuclear inclusion A protease. The protein
which activates said reporter gene may be a transcription
factor, such as tTA or GAL4. The second protein may be an
inhibitory protein. The cell may be a eukaryote or a prokary-
ote. The reporter gene may be an exogenous gene, such as
[-galactosidase or luciferase. The nucleotide sequence
encoding said first test protein may be modified to increase
interaction with said second test protein, such as by replac-
ing all or part of the nucleotide sequence of the C-terminal
region of said first test protein with a nucleotide sequence
which encodes an amino acid sequence which has higher
affinity for said second test protein than the original
sequence. The C-terminal region may be replaced by a
nucleotide sequence encoding the C-terminal region of
AVPR2, AGTRLI, GRPR, F2RL1, CXCR2/IL-8B, CCR4,
or GRPR.

[0024] In still yet another embodiment, there is provided
an isolated nucleic acid molecule which comprises, (i) a
nucleotide sequence which encodes a test protein (if) a
nucleotide sequence encoding a cleavage site for a protease
or a portion of a protease, and (iii) a nucleotide sequence
which encodes a protein which activates a reporter gene in
said cell. The test protein may be a membrane bound protein,
such as is a transmembrane receptor. A particular type of
transmembrane protein is a GPCR. Particular transmem-
brane receptors include ADRB2, AVPR2, HTR1A, CHRM2,
CCR5,DRD2, OPRK, or ADRAIA. The protease or portion
of a protease may be a tobacco etch virus nuclear inclusion
A protease. The protein which activates said reporter gene
may be a transcription factor, such as tTA or GAL4. As
above, the invention is not to be viewed as limited to these
specific embodiments.

[0025] In still a further embodiment, there is provided an
expression vector comprising an isolated nucleic acid mol-
ecule which comprises, (i) a nucleotide sequence which
encodes a test protein (ii) a nucleotide sequence encoding a
cleavage site for a protease or a portion of a protease, and
(iii) a nucleotide sequence which encodes a protein which
activates a reporter gene in said cell, and further being
operably linked to a promoter.

[0026] In still yet a further embodiment, there is provided
an isolated nucleic acid molecule which comprises, (i) a
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nucleotide sequence which encodes a test protein whose
interaction with another test protein in the presence of a test
compound is to be measured, and (if) a nucleotide sequence
which encodes a protease or a portion of a protease which is
specific for said cleavage site. The test protein may be an
inhibitory protein, such as an arrestin.

[0027] Also provided is an expression vector comprising
an isolated nucleic acid molecule which comprises, (i) a
nucleotide sequence which encodes a test protein whose
interaction with another test protein in the presence of a test
compound is to be measured, and (i) a nucleotide sequence
which encodes a protease or a portion of a protease which is
specific for said cleavage site, said nucleic acid further being
operably linked to a promoter.

[0028] An additional embodiment comprises a fusion pro-
tein produced by expression of:

[0029] an isolated nucleic acid molecule which comprises,
(1) a nucleotide sequence which encodes a test protein (ii) a
nucleotide sequence encoding a cleavage site for a protease
or a portion of a protease, and (iii) a nucleotide sequence
which encodes a protein which activates a reporter gene in
said cell, and further being operably linked to a promoter; or

[0030] an isolated nucleic acid molecule which comprises,
(1) a nucleotide sequence which encodes a test protein whose
interaction with another test protein in the presence of a test
compound is to be measured, and (ii) a nucleotide sequence
which encodes a protease or a portion of a protease which is
specific for said cleavage site

[0031] In yet another embodiment, there is provided a test
kit useful for determining if a test compound modulates a
specific protein/protein interaction of interest comprising a
separate portion of each of (a) a nucleic acid molecule which
comprises, a nucleotide sequence which encodes said first
test protein (i) a nucleotide sequence encoding a cleavage
site for a protease or a portion of a protease, (ii) a nucleotide
sequence which encodes a protein which activates a reporter
gene in said cell, and (b) a nucleic acid molecule which
comprises, (1) a nucleotide sequence which encodes a second
test protein whose interaction with said first test protein in
the presence of said test compound is to be measured, (ii) a
nucleotide sequence which encodes a protease or a portion
of a protease which is specific for said cleavage site, and
container means for holding each of (a) and (b) separately
from each other.

[0032] The first test protein may be a membrane bound
protein, such as a transmembrane receptor. A particular type
of transmembrane receptor is a GPCR. A particular trans-
membrane protein is a GPCR. Particular transmembrane
receptors include ADRB2, AVPR2, HTR1A, CHRM2,
CCR5, DRD2, OPRK, or ADRA1A. The protease or portion
of a protease may be tobacco etch virus nuclear inclusion A
protease. The protein which activates said reporter gene may
be a transcription factor, such as tTA or GAL4. The second
protein may be an inhibitory protein, such as an arrestin. The
kit may further comprise a separate portion of an isolated
nucleic acid molecule which encodes a reporter gene. The
reporter gene may encode P-galactosidase or luciferase. The
nucleotide sequence encoding said first test protein may be
modified to increase interaction with said second test pro-
tein, such as by replacing all or part of the nucleotide
sequence of the C-terminal region of said first test protein
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with a nucleotide sequence which encodes an amino acid
sequence which has higher affinity for said second test
protein than the original sequence. The nucleotide sequence
of said C-terminal region may be replaced by a nucleotide
sequence encoding the C-terminal region of AVPR2,
AGTRLI, GRPR, F2RL1, CXCR2/IL-8B, CCR4, or GRPR.

[0033] It is contemplated that any method or composition
described herein can be implemented with respect to any
other method or composition described herein. The use of
the word “a” or “an” when used in conjunction with the term
“comprising” in the claims and/or the specification may
mean “one,” but it is also consistent with the meaning of
“one or more,”“at least one,” and “one or more than one.”

[0034] These, and other, embodiments of the invention
will be better appreciated and understood when considered
in conjunction with the following description and the
accompanying drawings. It should be understood, however,
that the following description, while indicating various
embodiments of the invention and numerous specific details
thereof, is given by way of illustration and not of limitation.
Many substitutions, modifications, additions and/or rear-
rangements may be made within the scope of the invention
without departing from the spirit thereof, and the invention
includes all such substitutions, modifications, additions and/
Or rearrangements.

BRIEF DESCRIPTION OF THE FIGURES

[0035] The following drawings form part of the present
specification and are included to further demonstrate certain
aspects of the present invention. The invention may be better
understood by reference to one or more of these drawings in
combination with the detailed description of specific
embodiments presented herein.

[0036] FIG. 1 shows the conceptual underpinnings of the
invention, pictorially, using ligand-receptor binding as an
example.

[0037] FIGS. 2a and 2b show that the response of targets
in assays in accordance with the invention is dose depen-
dent, both for agonists and antagonists.

[0038] FIG. 3 shows that a dose response curve results
with a different target and a different agonist as well.

[0039] FIG. 4 depicts results obtained in accordance with
the invention, using the D2 dopamine receptor.

[0040] FIGS. 5a and 5b illustrate results of an assay which
shows that two molecules can be studied simultaneously.

[0041] FIG. 6 sets forth the result of another “multiplex”
assay, i.c., one where two molecules are studied simulta-
neously.

[0042] FIG. 7 presents data obtained from assays mea-
suring EGFR activity.

[0043] FIG. 8 presents data obtained from assays in
accordance with the invention, designed to measure the
activity of human type I interferon receptor.

[0044] FIG. 9 elaborates on the results in FIG. 7, showing
a dose response curve for IFN-o in the cells used to generate
FIG. 7.

[0045] FIG. 10 shows the results of additional experi-
ments where a different transcription factor, and a different
cell line, were used.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0046] The present invention relates to methods for deter-
mining if a substance of interest modulates interaction of a
first test protein, such as a membrane bound protein, like a
receptor, €.g., a transmembrane receptor, with a second test
protein, like a member of the arrestin family. The method-
ology involves cotransforming or cotransfecting a cell,
which may be prokaryotic or eukaryotic, with two con-
structs. The first construct includes, a sequence encoding (i)
the first test protein, such as a transmembrane receptor, (ii)
a cleavage site for a protease, and (iii) a sequence encoding
a protein which activates a reporter gene. The second
construct includes, (i) a sequence which encodes a second
test protein whose interaction with the first test protein is
measured and/or determined, and (ii) a nucleotide sequence
which encodes a protease or a portion of a protease sufficient
to act on the cleavage site that is part of the first construct.
In especially preferred embodiments, these constructs
become stably integrated into the cells.

[0047] The features of an embodiment of the invention are
shown, pictorially, in FIG. 1. In brief, first, standard tech-
niques are employed to fuse DNA encoding a transcription
factor to DNA encoding a first test protein, such as a
transmembrane receptor molecule, being studied. This
fusion is accompanied by the inclusion of a recognition and
cleavage site for a protease not expressed endogenously by
the host cell being used in the experiments.

[0048] DNA encoding this first fusion protein is intro-
duced into and is expressed by a cell which also contains a
reporter gene sequence, under the control of a promoter
element which is dependent upon the transcription factor
fused to the first test protein, e.g., the receptor. If the
exogenous protease is not present, the transcription factor
remains tethered to the first test protein and is unable to enter
the nucleus to stimulate expression of the reporter gene.

[0049] Recombinant techniques can also be used to pro-
duce a second fusion protein. In the depicted embodiment,
DNA encoding a member of the arrestin family is fused to
a DNA molecule encoding the exogenous protease, resulting
in a second fusion protein containing the second test protein,
i.e., the arrestin family member.

[0050] An assay is then carried out wherein the second
fusion protein is expressed, together with the first fusion
protein, and a test compound is contacted to the cells,
preferably for a specific length of time. If the test compound
modulates interaction of the two test proteins, e.g., by
stimulating, promoting or enhancing the association of the
first and second test proteins, this leads to release of the
transcription factor, which in turn moves to the nucleus, and
provokes expression of the reporter gene. The activity of the
reporter gene is measured.

[0051] In an alternative system, the two test proteins may
interact in the absence of the test compound, and the test
compound may cause the two test proteins to dissociate,
lessen or inhibit their interaction. In such a case, the level of
free, functionally active transcription factor in the cell
decreases in the presence of the test compound, leading to a
decrease in proteolysis, and a measurable decrease in the
activity of the reporter gene.

[0052] In the depicted embodiment, the arrestin protein,
which is the second test protein, binds to the receptor in the
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presence of an agonist; however, it is to be understood that
since receptors are but one type of protein, the assay is not
dependent upon the use of receptor molecules, nor is agonist
binding the only interaction capable of being involved. Any
protein will suffice, although the interest in transmembrane
proteins is clear. Further, agonist binding to a receptor is not
the only type of binding which can be assayed. One can
determine antagonists, per se and also determine the relative
strengths of different antagonists and/or agonists in accor-
dance with the invention.

[0053] Other details of the invention, include specific
methods and technology for making and using the subject
matter thereof, are described below.

[0054]

[0055] The term “vector” is used to refer to a carrier
nucleic acid molecule into which a nucleic acid sequence
can be inserted for introduction into a cell where it can be
replicated. A nucleic acid sequence can be “exogenous,”
which means that it is foreign to the cell into which the
vector is being introduced or that the sequence is homolo-
gous to a sequence in the cell but in a position within the host
cell nucleic acid in which the sequence is ordinarily not
found. Vectors include plasmids, cosmids, viruses (bacte-
riophage, animal viruses, and plant viruses), and artificial
chromosomes (¢.g., YACs). One of skill in the art would be
well equipped to construct a vector through standard recom-
binant techniques (see, for example, Maniatis, et al,
Molecular Cloning, A Laboratory Manual (Cold Spring
Harbor, 1990) and Ausubel, et al., 1994, Current Protocols
In Molecular Biology (John Wiley & Sons, 1996), both
incorporated herein by reference).

I. Expression Constructs and Transformation

[0056] The term “expression vector” refers to any type of
genetic construct comprising a nucleic acid coding for a
RNA capable of being transcribed. In some cases, RNA
molecules are then translated into a protein, polypeptide, or
peptide. In other cases, these sequences are not translated,
for example, in the production of antisense molecules or
ribozymes. Expression vectors can contain a variety of
“control sequences,” which refer to nucleic acid sequences
necessary for the transcription and possibly translation of an
operably linked coding sequence in a particular host cell. In
addition to control sequences that govern transcription and
translation, vectors and expression vectors may contain
nucleotide sequences that serve other finctions as well and
are described infra.

[0057] In certain embodiments, a plasmid vector is con-
templated for use ie in cloning and gene transfer. In general,
plasmid vectors containing replicon and control sequences
which are derived from species compatible with the host cell
are used in connection with these hosts. The vector ordi-
narily carries a replication site, as well as marking sequences
which are capable of providing phenotypic selection in
transformed cells. In a non-limiting example, E. coli is often
transformed using derivatives of pBR322, a plasmid derived
from an F. coli species. pBR322 contains genes for ampi-
cillin and tetracycline resistance and thus provides easy
means for identifying transformed cells. The pBR plasmid,
or other microbial plasmid or phage must also contain, or be
modified to contain, for example, promoters which can be
used by the microbial organism for expression of its own
proteins.

[0058] In addition, phage vectors containing replicon and
control sequences that are compatible with the host micro-
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organism can be used as transforming vectors in connection
with these hosts. For example, the phage lambda GEM™-11
may be utilized in making a recombinant phage vector
which can be used to transform host cells, such as, for
example, F. coli LE392.

[0059] Bacterial host cells, for example, E. coli, compris-
ing the expression vector, are grown in any of a number of
suitable media, for example, LB. The expression of the
recombinant protein in certain vectors may be induced, as
would be understood by those of skill in the art, by con-
tacting a host cell with an agent specific for certain promot-
ers, ¢.g., by adding IPTG to the media or by switching
incubation to a higher temperature. After culturing the
bacteria for a further period, generally of between 2 and 24
h, the cells are collected by centrifugation and washed to
remove residual media.

[0060] Many prokaryotic vectors can also be used to
transform eukaryotic host cells. However, it may be desir-
able to select vectors that have been modified for the specific
purpose of expressing proteins in eukaryotic host cells.
Expression systems have been designed for regulated and/or
high level expression in such cells. For example, the insect
cell/baculovirus system can produce a high level of protein
expression of a heterologous nucleic acid segment, such as
described in U.S. Pat. Nos. 5,871,986 and 4,879,236, both
herein incorporated by reference, and which can be bought,
for example, under the name MAXBAC® 2.0 from INVIT-
ROGEN® and BACPAcK™ BACULOVIRUS EXPRES-
SION SYSTEM FROM CLONTECH®.

[0061] Other examples of expression systems include
STRATAGENEO’S COMPLETE CONTROL™ Inducible
Mammalian Expression System, which involves a synthetic
ecdysone-inducible receptor, or its pET Expression System,
an E.coli expression system. Another example of an induc-
ible expression system is available from INVITROGEN,
which carries the T-REX™ (tetracycline-regulated expres-
sion) System, an inducible mammalian expression system
that uses the full-length CMV promoter. INVITROGENO
also provides a yeast expression system called the Pichia
methanolica Expression System, which is designed for high-
level production of recombinant proteins in the methy-
lotrophic yeast Pichia methanolica. One of skill in the art
would know how to express a vector, such as an expression
construct, to produce a nucleic acid sequence or its cognate
polypeptide, protein, or peptide.

[0062]

[0063] The construct may contain additional 5' and/or 3'
elements, such as promoters, poly A sequences, and so forth.
The elements may be derived from the host cell, ie.,
homologous to the host, or they may be derived from distinct
source, i.e., heterologous.

[0064] “promoter” is a control sequence that is a region of
a nucleic acid sequence at which initiation and rate of
transcription are controlled. It may contain genetic elements
at which regulatory proteins and molecules may bind, such
as RNA polymerase and other transcription factors, to ini-
tiate the specific transcription a nucleic acid sequence. The
phrases “operatively positioned,” operatively linked,”“un-
der control,” and “under transcriptional control” mean that
a promoter is in a correct functional location and/or orien-
tation in relation to a nucleic acid sequence to control
transcriptional initiation and/or expression of that sequence.

Regulatory Signals
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[0065] A promoter generally comprises a sequence that
functions to position the start site for RNA synthesis. The
best known example of this is the TATA box, but in some
promoters lacking a TATA box, such as, for example, the
promoter for the mammalian terminal deoxynucleotidyl
transferase gene and the promoter for the SV40 late genes,
a discrete element overlying the start site itself helps to fix
the place of initiation. Additional promoter elements regu-
late the frequency of transcriptional initiation. Typically,
these are located in the region 30-110 bp upstream of the
start site, although a number of promoters have been shown
to contain functional elements downstream of the start site
as well. To bring a coding sequence “under the control of”
a promoter, one positions the 5o end of the transcription
initiation site of the transcriptional reading frame “down-
stream” of (i.e., 3' of) the chosen promoter. The “upstream”
promoter stimulates transcription of the DNA and promotes
expression of the encoded RNA.

[0066] The spacing between promoter elements frequently
is flexible, so that promoter function is preserved when
elements are inverted or moved relative to one another. In
the tk promoter, the spacing between promoter elements can
be increased to 50 bp apart before activity begins to decline.
Depending on the promoter, it appears that individual ele-
ments can function either cooperatively or independently to
activate transcription. A promoter may or may not be used
in conjunction with an “enhancer,” which refers to a cis-
acting regulatory sequence involved in the transcriptional
activation of a nucleic acid sequence.

[0067] A promoter may be one naturally associated with a
nucleic acid molecule, as may be obtained by isolating the
5' non-coding sequences located upstream of the coding
segment and/or exon. Such a promoter can be referred to as
“endogenous.” Similarly, an enhancer may be one naturally
associated with a nucleic acid molecule, located either
downstream or upstream of that sequence. Alternatively,
certain advantages will be gained by positioning the coding
nucleic acid segment under the control of a recombinant or
heterologous promoter, which refers to a promoter that is not
normally associated with a nucleic acid molecule in its
natural environment. A recombinant or heterologous
enhancer refers also to an enhancer not normally associated
with a nucleic acid molecule in its natural environment.
Such promoters or enhancers may include promoters or
enhancers of other genes, and promoters or enhancers iso-
lated from any other virus, or prokaryotic or eukaryotic cell,
and promoters or enhancers not “naturally occurring,” i.e.,
containing different elements of different transcriptional
regulatory regions, and/or mutations that alter expression.
For example, promoters that are most commonly used in
recombinant DNA construction include the p-lactamase
(penicillinase), lactose and tryptophan (trp) promoter sys-
tems. In addition to producing nucleic acid sequences of
promoters and enhancers synthetically, sequences may be
produced using recombinant cloning and/or nucleic acid
amplification technology, including PCR™, in connection
with the compositions disclosed herein (see U.S. Pat. Nos.
4,683,202 and 5,928,906, each incorporated herein by ref-
erence). Furthermore, it is contemplated the control
sequences that direct transcription and/or expression of
sequences within non-nuclear organelles such as mitochon-
dria, chloroplasts, and the like, can be employed as well.
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[0068] Naturally, it will be important to employ a pro-
moter and/or enhancer that effectively directs the expression
of the DNA segment in the organelle, cell type, tissue, organ,
or organism chosen for expression. Those of skill in the art
of molecular biology generally know the use of promoters,
enhancers, and cell type combinations for protein expres-
sion, (see, for example Sambrook, et al., 1989, incorporated
herein by reference). The promoters employed may be
constitutive, tissue-specific, inducible, and/or useful under
the appropriate conditions to direct high level expression of
the introduced DNA segment, such as is advantageous in the
large-scale production of recombinant proteins and/or pep-
tides. The promoter may be heterologous or endogenous.

[0069] Additionally any promoter/enhancer combination
(as per, for example, the Eukaryotic Promoter Data Base
EPDB, www.cpd.isb-sib.ch/) could also be used to drive
expression. Use of a T3, T7 or SP6 cytoplasmic expression
system is another possible embodiment. Eukaryotic cells can
support cytoplasmic transcription from certain bacterial pro-
moters if the appropriate bacterial polymerase is provided,
either as part of the delivery complex or as an additional
genetic expression construct.

[0070] A specific initiation signal also may be required for
efficient translation of coding sequences. These signals
include the ATG initiation codon or adjacent sequences.
Exogenous translational control signals, including the ATG
initiation codon, may need to be provided. One of ordinary
skill in the art would readily be capable of determining this
and providing the necessary signals. It is well known that the
initiation codon must be “in-frame” with the reading frame
of the desired coding sequence to ensure translation of the
entire insert. The exogenous translational control signals and
initiation codons can be either natural or synthetic. The
efficiency of expression may be enhanced by the inclusion of
appropriate transcription enhancer elements.

[0071] In certain embodiments of the invention, the use of
internal ribosome entry sites (IRES) elements are used to
create multigene, or polycistronic, messages. IRES elements
are able to bypass the ribosome scanning model of 5'
methylated Cap dependent translation and begin translation
at internal sites (Pelletier and Sonenberg, Nature, 334:320-
325 (1988)). IRES clements from two members of the
picornavirus family (polio and encephalomyocarditis) have
been described (Pelletier and Sonenberg, supra), as well an
IRES from a mammalian message (Macejak and Sarnow,
Nature, 353:90-94 (1991))1991). IRES elements can be
linked to heterologous open reading frames. Multiple open
reading frames can be transcribed together, each separated
by an IRES, creating polycistronic messages. By virtue of
the IRES element, each open reading frame is accessible to
ribosomes for efficient translation. Multiple genes can be
efficiently expressed using a single promoter/enhancer to
transcribe a single message (see U.S. Pat. Nos. 5,925,565
and 5,935,819, each herein incorporated by reference).

[0072] Other Vector Sequence Elements p Vectors can
include a multiple cloning site (MCS), which is a nucleic
acid region that contains multiple restriction enzyme sites,
any of which can be used in conjunction with standard
recombinant technology to digest the vector (see, for
example, Carbonelli, et al., FEMS Microbiol. Lett.,
172(1):75-82 (1999), Levenson, et al., Hum. Gene Ther.
9(8):1233-1236  (1998), and Cocea, Biotechniques,
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23(5):814-816 (1997)), incorporated herein by reference.)
“Restriction enzyme digestion” refers to catalytic cleavage
of a nucleic acid molecule with an enzyme that ftunctions
only at specific locations in a nucleic acid molecule. Many
of these restriction enzymes are commercially available. Use
of such enzymes is widely understood by those of skill in the
art. Frequently, a vector is linearized or fragmented using a
restriction enzyme that cuts within the MCS to enable
exogenous sequences to be ligated to the vector. “Ligation”
refers to the process of forming phosphodiester bonds
between two nucleic acid fragments, which may or may not
be contiguous with each other. Techniques involving restric-
tion enzymes and ligation reactions are well known to those
of skill in the art of recombinant technology.

[0073] Most transcribed eukaryotic RNA molecules will
undergo RNA splicing to remove introns from the primary
transcripts.  Vectors containing genomic eukaryotic
sequences may require donor and/or acceptor splicing sites
to ensure proper processing of the transcript for protein
expression (see, for example, Chandler, et al., 1997, herein
incorporated by reference).

[0074] The vectors or constructs of the present invention
will generally comprise at least one termination signal. A
“termination signal” or “terminator” comprises a DNA
sequence involved in specific termination of an RNA tran-
script by an RNA polymerase. Thus, in certain embodiments
a termination signal that ends the production of an RNA
transcript is contemplated. A terminator may be necessary in
vivo to achieve desirable message levels.

[0075] In eukaryotic systems, the terminator region may
also comprise specific DNA sequences that permit site-
specific cleavage of the new transcript so as to expose a
polyadenylation site. This signals a specialized endogenous
polymerase to add a stretch of about 200 adenosine residues
(polyA) to the 3' end of the transeript. RNA molecules
modified with this polyA tail appear to more stable and are
translated more efficiently. Thus, in other embodiments
involving eukaryotes, it is preferred that that terminator
comprises a signal for the cleavage of the RNA, and it is
more preferred that the terminator signal promotes polyade-
nylation of the message. The terminator and/or polyadeny-
lation site elements can serve to enhance message levels and
to minimize read through from the cassette into other
sequences.

[0076] Terminators contemplated for use in the invention
include any known terminator of transcription described
herein or known to one of ordinary skill in the art, including
but not being limited to, for example, the termination
sequences of genes, such as the bovine growth hormone
terminator, viral termination sequences, such as the SV40
terminator. In certain embodiments, the termination signal
may be a lack of transcribable or translatable sequence, such
as an untranslatable/untranscribable sequence due to a
sequence truncation.

[0077] In expression, particularly eukaryotic expression,
one will typically include a polyadenylation signal to effect
proper polyadenylation of the transcript. The nature of the
polyadenylation signal is not believed to be crucial to the
successful practice of the invention, and any such sequence
may be employed. Preferred embodiments include the SV40
polyadenylation signal or the bovine growth hormone poly-
adenylation signal, both of which are convenient, readily
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available, and known to function well in various target cells.
Polyadenylation may increase the stability of the transcript
or may facilitate cytoplasmic transport.

[0078] In order to propagate a vector in a host cell, it may
contain one or more origins of replication (often termed
“ori”), sites, which are specific nucleotide sequences at
which replication is initiated. Alternatively, an autono-
mously replicating sequence (ARS) can be employed if the
host cell is yeast.

[0079]

[0080] Suitable methods for nucleic acid delivery for use
with the current invention are believed to include virtually
any method by which a nucleic acid molecule (e.g., DNA)
can be introduced into a cell as described herein or as would
be known to one of ordinary skill in the art. Such methods
include, but are not limited to, direct delivery of DNA such
as by ex vivo transfection (Wilson, et al., Science, 244:1344-
1346 (1989), Nabel et al, Science, 244:1342-1344 (1989), by
injection (U.S. Pat. Nos. 5,994,624, 5,981,274, 5,945,100,
5,780,448, 5,736,524, 5,702,932, 5,656,610, 5,589,466 and
5,580,859, each incorporated herein by reference), including
microinjection (Harlan and Weintraub, J. Cell Biol,
101(3):1094-1099 (1985); U.S. Pat. No. 5,789,215, incor-
porated herein by reference); by electroporation (U.S. Pat.
No. 5,384,253, incorporated herein by reference; Tur-Kaspa,
et al., Mol. Cell Biol., 6:716-718 (1986); Potter, et al., Proc.
Naitl. Acad. Sci. USA, 81:7161-7165 (1984); by calcium
phosphate precipitation (Graham and Van Der Eb, Virology,
52:456-467 (1973); Chen and Okayama, Mol. Cell Biol,
7(8):2745-2752 (1987); Rippe, et al, Mol Cell Biol,
10:689-695 (1990); by using DEAE-dextran followed by
polyethylene glycol (Gopal, Mol. Cell Biol, 5:1188-190
(1985); by direct sonic loading (Fechheimer, et al, Proc.
Natl. Acad. Sci. USA, 89(17):8463-8467 (1987); by lipo-
some mediated transfection (Nicolau and Sene, Biochem. &
Biophys. Acta., 721:185-190 (1982); Fraley, et al, Proc.
Natl. Acad. Sci. USA, 76:3348-3352 (1979); Nicolau, et al.,
Meth. Enzym., 149:157-176 (1987);, Wong, ct al., Gene,
10:879-894 (1980); Kaneda, et al., Science, 243:375-378
(1989); Kato, et al.,J. Biol. Chem., 266:3361-3364 (1991)
and receptor-mediated transfection (Wu and Wu, J. Biol.
Chem., 262:4429-4432 (1987); Wu and Wu, 1988); by
PEG-mediated transformation of protoplasts (Omirulleh, et
al., Plant Mol. Biol,, 21(3):415-428 (1987); U.S. Pat. Nos.
4,684,611 and 4,952,500, each incorporated herein by ref-
erence); by desiccation/inhibition-mediated DNA uptake
(Potrykus, et al. Mol. Gen. Genet., 199(2):169-177 (1985),
and any combination of such methods.

[0081] II. Components of the Assay System

[0082] As with the method described herein, the products
which are features of the invention have preferred embodi-
ments. For example, in the “three part construct,” i.e., that
contain sequences encoding a test protein, the cleavage site,
and the activator protein, the test protein is preferably a
membrane bound protein, such as a transmembrane receptor,
e.g., a member of the GPCR family. These sequences can be
modified so that the C terminus of the proteins they encode
have better and stronger interactions with the second pro-
tein. The modifications can include, e.g., replacing a C-ter-
rninal encoding sequence of the test protein, such as a
GPCR, with the C terminal coding region for AVPR2,
AGTRLI, GRPR, F2PLI, CCR4, CXCR2/IL-8, CCR4, or
GRPR, all of which are defined supra.

Transformation Methodology
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[0083] The protein which activates the reporter gene may
be a protein which acts within the nucleus, like a transcrip-
tion factor (e.g., tTA, GALA4, etc.), or it may be a molecule
that sets a cascade of reactions in motion, leading to an
intranuclear reaction by another protein. The skilled artisan
will be well versed in such cascades.

[0084] The second construct, as described supra, includes
a region which encodes a protein that interacts with the first
protein, leading to some measurable phenomenon. The
protein may be an activator, an inhibitor, or, more, generi-
cally, a “modulator” of the first protein. Members of the
arrestin family are preferred, especially when the first pro-
tein is a GPCR, but other protein encoding sequences may
be used, especially when the first protein is not a GPCR. The
second part of these two part constructs encodes the pro-
tease, or portion of a protease, which acts to remove the
activating molecule from the fusion protein encoded by the
first construct.

[0085] However, these preferred embodiments do not
limit the invention, as discussed in the following additional
embodiments.

[0086] Host Cells

[0087] As used herein, the terms “cell,”cell line,” and
“cell culture” may be used interchangeably. All of these
terms also include their progeny, which is any and all
subsequent generations. It is understood that all progeny
may not be identical due to deliberate or inadvertent muta-
tions. The host cells generally will have been engineered to
express a screenable or selectable marker which is activated
by the transcription factor that is part of a fusion protein,
along with the first test protein.

[0088] In the context of expressing a heterologous nucleic
acid sequence, “host cell” refers to a prokaryotic or eukary-
otic cell that is capable of replicating a vector and/or
expressing a heterologous gene encoded by a vector. When
host cells are “transfected” or “transformed” with nucleic
acid molecules, they are referred to as “engineered” or
“recombinant” cells or host cells, e.g., a cell into which an
exogenous nucleic acid sequence, such as, for example, a
vector, has been introduced. Therefore, recombinant cells
are distinguishable from naturally-occurring cells which do
not contain a recombinantly introduced nucleic acid.

[0089] Numerous cell lines and cultures are available for
use as a host cell, and they can be obtained through the
American Type Culture Collection (ATCC), which is an
organization that serves as an archive for living cultures and
genetic materials (www.atcc.org). An appropriate host can
be determined by one of skill in the art based on the vector
backbone and the desired result. A plasmid or cosmid, for
example, can be introduced into a prokaryote host cell for
replication of many vectors. Cell types available for vector
replication and/or expressioninclude, but are not limited to,
bacteria, such as E. coil (e.g., E. coli strain RR1, E. coil
LE392, E. coil B, E. coli X 1776 (ATCC No. 31537) as well
as E. coli W3110 (F-, lambda-, prototrophic, ATCC No.
273325), DH5a, IM109, and KC8, bacilli such as Bacillus
subtilis; and other enterobacteriaceac such as Salmonella
typhimurium, Serratia marcescens, various Pseudomonas
specie, as well as a number of commercially available
bacterial hosts such as SURE® Competent Cells and SOLO-
PACK™ Gold Cells (STRATAGENE®, La Jolla). In certain
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embodiments, bacterial cells such as E. coli LE392 are
particularly contemplated as host cells for phage viruses.

[0090] Examples of eukaryotic host cells for replication
and/or expression of a vector include, but are not limited to,
HeLa, NIH3T3, Jurkat, 293, COS, CHO, Saos, and PC12.
Many host cells from various cell types and organisms are
available and would be known to one of skill in the art.
Similarly, a viral vector may be used in conjunction with
either a eukaryotic or prokaryotic host cell, particularly one
that is permissive for replication or expression of the vector.

[0091]

[0092] The present invention contemplates the use of any
two proteins for which a physical interaction is known or
suspected. The proteins will exist as fusions proteins, a first
test protein fused to a transcription factor, and the second
test protein fused to a protease that recognizes a cleavage
site in the first fusion protein, cleavage of which releases the
transcription factor. The only requirements for the test
proteins/fusions are (a) that the first test protein cannot
localize to the nucleus prior to cleavage, and (b) that the
protease must remain active following both fusion to the
second test protein and binding of the first test protein to the
second test protein.

[0093] With respect to the first construct, the first test
protein may be, e.g., a naturally membrane bound protein, or
one which has been engineered to become membrane bound,
via standard techniques. The first test protein may be, e.g.,
a transmembrane receptor such as any of the GPCRs, or any
other transmembrane receptor of interest, including, but not
being limited to, receptor tyrosine kinases, receptor serine
threonine kinases, cytokine receptors, and so forth. Further,
as it is well known that portions of proteins, will function in
the same manner as the full length first test protein, such
active portions of a first test protein are encompassed by the
definition of protein herein.

[0094] As will be evident to the skilled artisan, the present
invention may be used to assay for interaction with any
protein, and is not limited in its scope to assaying membrane
bound receptor, like the GPCRs. For example, the activity of
other classes of transmembrane receptors, including but not
limited to: receptor tyrosine kinases (RTKs), such as IGFIR,
such as the epidermal growth factor receptor (EGFR),
ErbB2/HER2/Neu or related RTKs; receptor serine/threo-
nine kinases, such as Transforming Growth Factor-beta
(TGFp), activin, or Bone Morphogenetic Protein (BMP)
receptors; cytokine receptors, such as receptors for the
interferon family for interleukin, erythropoietin, G-CSF,
GM-CSEF, tumor necrosis factor (TNF) and leptin receptors;
and other receptors, which are not necessarily normally
membrane bound, such as estrogen receptor 1 (ESR1), and
estrogen receptor 2 (ESR2). In each case, the method
involves transfecting a cell with a modified receptor con-
struct that directs the expression of a chimeric protein
containing the receptor of interest, to which is appended, a
protease cleavage site followed by a nucleic acid molecule
encoding a transcription factor. The cell is co-transfected
with a second construct that directs the expression of a
chimeric protein consisting of an interacting protein fused,
to the protease that recognizes and cleaves the site described
supra. In the case of RTKs, such as the EGFR, this inter-
acting protein may consist of a SH2 (Src homology domain
2) containing protein or portion thereof, such as phospho-

Test Proteins



US 2005/0100934 A1

lipase C (PLC) or Src homology 2 domain containing
transforming protein 1 (SHC1). In the case of receptor
serine/threonine kinases, such as TGFf, activin, BMP recep-
tors, this interacting protein may be a Smad protein or
portion thereof. In the case of cytokine receptors, such as
interferon-a/p or interferon-y gamma receptors, this inter-
acting protein may be a signal transducer and activator of
transcription (STAT) protein such as, but not being limited
to, Stat1, Stat2; Janus kinase (JAK) proteins Jak1, Jak2, or
Tyk2; or portions thereof. In each case, the transfected cell
contains a reporter gene that is regulated by the transcription
factor fused to the receptor. An assay is then performed in
which the transfected cells are treated with a test compound
for a specific period and the reporter gene activity is mea-
sured at the end of the test period. If the test compound
activates the receptor of interest, interactions between the
receptor of interest and the interacting protein are stimu-
lated, leading to cleavage of the protease site and release of
the fused transcription factor, which is in turn measurable as
an increase in reporter gene activity.

[0095] Other possible test protein pairs include antibody-
ligands, enzyme-substrates, dimerizing proteins, compo-
nents of signal transduction cascades, and other protein pairs
well known to the art.

[0096] Reporters

[0097] The protein which activates a reporter gene may be
any protein having an impact on a gene, expression or lack
thereof which leads to a detectable signal. Typical protein
reporters include enzymes such as chloramphenicol acetyl
transferase (CAT), f-glucuronidase (GUS) or [-galactosi-
dase. Also contemplated are fluorescent and chemillumines-
cent proteins such as green fluorescent protein, red fluores-
cent protein, cyan fluorescent protein luciferase, beta
lactamase, and alkaline phosphatase.

[0098]

[0099] Inaccordance with the present invention, transcrip-
tion factors are used to activate expression of a reporter gene
in an engineered host cell. Transcription factors are typically
classified according to the structure of their DNA-binding
domain, which are generally (a) zinc fingers, (b) helix-turn-
helix, (c) leucine zipper, (d) helix-loop-helix, or (e) high
mobility groups. The activator domains of transcription
factors interact with the components of the transcriptional
apparatus (RNA polymerase) and with other regulatory
proteins, thereby affecting the efficiency of DNA binding.

[0100] The Rel/Nuclear Factor kB (NF-kB) and Activat-
ing Protein-1 (AP-1) are among the most studied transcrip-
tion factor families. They have been identified as important
components of signal transduction pathways leading to
pathological outcomes such as inflammation and tumoro-
genesis. Other transcription factor families include the heat
shock/E2F family, POU family and the ATF family. Particu-
lar transcription factors, such as tTA and GAL4, are con-
templated for use in accordance with the present invention.

[0101] Though transcription factors are one class of mol-
ecules that can be used, the assays may be modified to accept
the use of transcriptional repressor molecules, where the
measurable signal is downregulation of a signal generator, or
even cell death.

Transcriptions Factors and Repressors
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[0102] Proteases and Cleavage Sites

[0103] Proteases are well characterized enzymes that
cleave other proteins at a particular site. One family, the
Ser/Thr proteases, cleave at serine and threonine residues.
Other proteases include cysteine or thiol proteases, aspartic
proteases, metalloproteinases, aminopeptidases, di & trip-
eptidases, carboxypeptidases, and peptidyl peptidases. The
choice of these is left to the skilled artisan and certainly need
not be limited to the molecules described herein. It is well
known that enzymes have catalytic domains and these can
be used in place of full length proteases. Such are encom-
passed by the invention as well. A specific embodiment is
the tobacco etch virus nuclear inclusion A protease, or an
active portion thereof. Other specific cleavage sites for
proteases may also be used, as will be clear to the skilled
artisan.

[0104]

[0105] The first test protein may be modified to enhance
its binding to the interacting protein in this assay. For
example, it is known that certain GPCRs bind arrestins more
stably or with greater affinity upon ligand stimulation and
this enhanced interaction is mediated by discrete domains,
e.g., clusters of serine and threonine residues in the C-ter-
minal tail (Oakley, et al, J. Biol. Chem., 274:32248-32257,
1999 and Oakley, et al., J. Biol. Chem., 276:19452-19460,
2001). Using this as an example, it is clear that the receptor
encoding sequence itself may be modified, so as to increase
the affinity of the membrane bound protein, such as the
receptor, with the protein to which it binds. Exemplary of
such modifications are modifications of the C-terminal
region of the membrane bound protein, e.g., receptor, such
as those described supra, which involve replacing a portion
of it with a corresponding region of another receptor, which
has higher affinity for the binding protein, but does not
impact the receptor function. Examples 16 and 20, supra,
show embodiments of this feature of the invention.

[0106] In addition, the second test protein may be modi-
fied to enhance its interaction with the first test protein. For
example, the assay may incorporate point mutants, trunca-
tions or other variants of the second test protein, e.g., arrestin
that are known to bind agonist-occupied GPCRs more stably
or in a phosphorylation-independent manner (Kovoor, et al.,
J. Biol. Chem., 274:6831-6834, 1999).

[0107]

[0108] As discussed above, the present invention, in one
embodiment, offers a straightforward way to assess the
interaction of two test proteins when expressed in the same
cell. A first construct, as described supra, comprises a
sequence encoding a first protein, concatenated to a
sequence encoding a cleavage site for a protease or protease
portion, which is itself concatenated to a sequence encoding
a reporter gene activator. By “concatenated” is meant that
the sequences described are fused to produce a single, intact
open reading frame, which may be translated into a single
polypeptide which contains all the elements. These may, but
need not be, separated by additional nucleotide sequences
which may or may not encode additional proteins or pep-
tides. A second construct inserted into the recombinant cells
is also as described supra, i.e., it contains both a sequence
encoding a second protein. and the protease or protease
portion. Together, these elements constitute the basic assay

Modification of Test Proteins

III. Assay Formats
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format when combined with a candidate agent whose effect
on target protein interaction is sought.

[0109] However, the invention may also be used to assay
more than one membrane bound protein, such as a receptor,
simultaneously by employing different reporter genes, each
of which is stimulated by the activation of a protein, such as
the classes of proteins described herein. For example, this
may be accomplished by mixing cells transfected with
different receptor constructs and different reporter genes, or
by fusing different transcription factors to each test receptor,
and measuring the activity of each reporter gene upon
treatment with the test compound. For example, it may be
desirable to determine if a molecule of interest activates a
first receptor and also determine if side effects should be
expected as a result of interaction with a second receptor. In
such a case one may, ¢.g., involve a first cell line encoding
a first receptor and a first reporter, such as lacZ, and a second
cell line encoding a second receptor and a second reporter,
such as GFP. Preferred embodiments of such a system are
seen in Examples 17 and 18. One would mix the two cell
lines, add the compound of interest, and look for a positive
effect on one, with no effect on the other.

[0110] Itis contemplated that the invention relates both to
assays where a single pair of interacting test proteins is
examined, but more preferably, what will be referred to
herein as “multiplex” assays are used. Such assays may be
carried out in various ways, but in all cases, more than one
pair of test proteins is tested simultaneously. This may be
accomplished, e.g., by providing more than one sample of
cells, each of which has been transformed or transfected, to
test each interacting pair of proteins. The different trans-
formed cells may be combined, and tested simultaneously, in
one receptacle, or each different type of transformant may be
placed in a different well, and then tested.

[0111] The cells used for the multiplex assays described
herein may be, but need not be, the same. Similarly, the
reporter system used may, but need not be, the same in each
sample. After the sample or samples are placed in recep-
tacles, such as wells of a microarray, one or more com-
pounds may be screened against the plurality of interacting
protein pairs set out in the receptacles.

[0112] The fusion proteins expressed by the constructs are
also a feature of the invention. Other aspects of the invention
which will be clear to the artisan, are antibodies which can
identify the fusion proteins as well as various protein based
assays for determining the presence of the protein, as well as
hybridization assays, such as assays based on PCR, which
determine expression of the gene.

[0113] IV. Kits

[0114] Any of the compositions described herein may be
comprised in a kit. The kits will thus comprise, in suitable
container means for the vectors or cells of the present
invention, and any additional agents that can be used in
accordance with the present invention.

[0115] The kits may comprise a suitably aliquoted com-
positions of the present invention. The components of the
kits may be packaged either in aqueous media or in lyo-
philized form. The container means of the kits will generally
include at least one vial, test tube, flask, bottle, syringe or
other container means, into which a component may be
placed, and preferably, suitably aliquoted. Where there are
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more than one component in the kit, the kit also will
generally contain a second, third or other additional con-
tainer into which the additional components may be sepa-
rately placed. However, various combinations of compo-
nents may be comprised in a vial. The kits of the present
invention also will typically include a means for containing
reagent containers in close confinement for commercial sale.
Such containers may include injection or blow-molded
plastic containers into which the desired vials are retained.

[0116] When the components of the kit are provided in one
and/or more liquid solutions, the liquid solution is an aque-
ous solution, with a sterile aqueous solution being particu-
larly preferred. However, the components of the kit may be
provided as dried powder(s). When reagents and/or compo-
nents are provided as a dry powder, the powder can be
reconstituted by the addition of a suitable solvent. It is
envisioned that the solvent may also be provided in another
container means.

V. EXAMPLES

[0117] Specific embodiments describing the invention will
be seen in the examples which follow, but the invention
should not be deemed as limited thereto.

Example 1

[0118] A fusion construct was created, using DNA encod-
ing human 2 adrenergic receptor, referred to hereafter as
“ADRB?2”, in accordance with standard nomenclature. Its
nucleotide sequence can be found at GenBank, under Acces-
sion Number NM__000024 (SEQ ID NO: 1). The tetracy-
cline controlled transactivator tTA, described by Gossen, et
al., Proc. Natl. Acad. Sci. USA, 87:5547-5551 (1992), incor-
porated by reference, was also used. A sequence encoding
the recognition and cleavage site for tobacco etch virus
nuclear inclusion A protease, described by Parks, et al., Anal.
Biochem., 216:413-417 (1994), incorporated by reference, is
inserted between these sequences in the fusion coding gene.
The CMV promoter region was placed upstream of the
ADRB2 coding region, and a poly A sequence was placed
downstream of the tTA region.

[0119] A fusion construct was prepared by first generating
a form of ADRB2 which lacked internal BamHI and BglII
restriction sites. Further, the endogenous stop codon was
replaced with a unique BantHI site.

[0120] Overlapping PCR was used to do this. To elaborate,
a 5' portion of the coding region was amplified with:

gattgaagat ctgccttett getgge,
and

(SEQ ID NO: 2)

gcagaacttg gaagacctgce ggagtcce, (SEQ ID NO: 3)

[0121] while a 3' portion of the coding region was ampli-
fied with:

ggactccgca ggtcttccaa gttctge,
and

(SEQ ID NO: 4)

ttcggatcct agcagtgagt catttgt. (SEQ ID NO: 5)

[0122] The resulting PCR products have 27 nucleotides of
overlapping sequence and were purified via standard agarose
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gel electrophoresis. These were mixed together, and ampli-
fied with SEQ ID NO: 2, and SEQ ID NO: 5.

[0123] PCR was also used to modify the coding region of
tTA so that the endogenous start codon was replaced with a
TEV Nla-Pro cleavage site. The cleavage site, defined by the
seven amino acid sequence ENLYFQS (SEQ ID NO: 6), is
taught by Parks, et al., Anal. Biochem., 216:413-417 (1994),
incorporated by reference. The seventh amino acid is known
as P1' position, and replacing it with other amino acids is
known to reduce the efficiency of cleavage by TEV Nla-Pro.
See Kapust, et al., Biochem. Biophys. Res. Commun.,
294:949-955 (2002).

[0124] Variants where the seventh amino acid was
changed to Tyr, and where it was changed to Leu, were
produced. These resulted in intermediate and low efficiency
cleavage sites, as compared to the natural high efficiency
site.

[0125] A DNA sequence encoding the natural high effi-
ciency site was added to the tTA coding region in two steps.
Briefly, BamHII and Xbal restriction sites were added to the
5"end and a Xhol restriction site was added to the 3' end of
the tTA coding region by PCR with

ccggatccte tagattagat asaagtaaag tg (SEQ ID NO: 7)
and

gactcgagcet agcagtatcc tecgcgecccce (SEQ ID NO: 8)
tacce,

[0126] and the TEV Nla-Pro cleavage site was added to
the 5' end by ligating an oligonucleotide with the sequence

gagaacctgt acttccag (SEQ ID NO: 9)

[0127]

[0128] This DNA sequence was modified to encode the
intermediate and low efficiency cleavage sites by PCR
using:

between the BamHI and Xbal sites.

ggatccgaga acctgtactt ccagtacaga (SEQ ID NO: 10)

tta,
and

ctcgagagat cctcgegecce cctacccacc.  (SEQ ID NO: 11)

for ENLYFQY,
and

(SEQ ID NO: 12)

ggatccgaga acctgtactt ccagctaaga (SEQ ID NO: 13)

tta,
and

ctcgagagat cctcgcgecce cctacccacc (SEQ ID NO: 11)

for ENLYFQL. (SEQ ID NO: 14)

[0129] These PCR steps also introduced a BaniHI restric-
tion site 5' to the sequence encoding each cleavage site, and
an Xhol restriction site 3' to tTA stop codon.

[0130] The thus modified ADRB2 coding region was
digested with Pstl, which cuts at nucleotide position 260 in

May 12, 2005

the coding region, and BamHI. This 3' fragment was ligated
with the three variants of tTA modified with the TEV
Nla-Pro cleavage sites, that had been digested with BamHI
and Xhol, and the resulting complexes were cloned into
pBlueScript 1T, which had been digested with Pstl and Xhol.

[0131] A Notl restriction site was introduced 5' to the start
codon of the ADRB2 coding region, again via PCR, using

gcggecgcca ccatgaacgg taccgaaggce (SEQ ID NO: 15)

cca,
and

ctggtgggtg gcccggtacce a. (SEQ ID NO: 16)
[0132] The 5' fragment of modified ADRB2 coding region
was isolated, via digestion with Notl and Pstl and was
ligated into each of the constructs of the 3' fragment of
ADRB2-TEV-NIa-Pro-cleavage site tTA fusions that had
been digested previously, to produce three, full length con-
structs encoding fuision proteins.

[0133] Each construct was digested with Notl and Xhol,
and was then inserted into the commercially available
expression vector pcDNA 3, digested with Notl and Xhol.

Example 2

[0134] A second construct was also made, whereby the
coding sequence for “Parrestin 2 or ARRB2” hereafter
(GenBank, NM__004313) (SEQ ID NO: 17), was ligated to
the catalytic domain of the TEV Nla protease (i.e., amino
acids 189-424 of mature Nla protease, residues 2040-2279)
in the TEV protein. To do this, a DNA sequence encoding
ARRB2 was modified, so as to add a BaniHI restriction site
to its 5' end. Further, the sequence was modified to replace
the endogenous stop codon with a BamHI site. The oligo-
nucleotides

caggatcctc tggaatgggg gagaaacccg (SEQ ID NO: 18)

ggacc,
and

ggatccgcag agttgatcat catagtegte (SEQ ID NO: 19)
[0135] were used. The resulting PCR product was cloned
into the commercially available vector pGEM-T EASY
(Promega). The multiple cloning site of the pGEM-T EASY
vector includes an EcoRI site 5' to the start codon of
ARRB2.

[0136] The TEV Nla-Pro coding region was then modified
to replace the endogenous start codon with a BglII site, and
to insert at the 3' end a sequence which encodes influenza
hemagluttinin epitope YPYDVPDYA (SEQ ID NO: 20) in
accordance with Kolodziej, et al., Meth. Enzymol., 194:508-
519 (1991), followed by a stop codon, and a Notl restriction
site. This was accomplished via PCR, using

agatctaget tgtttaaggg accacgtg,
and

(SEQ ID NO: 21)

gcggecgete aagegtaatc tggaacatca (SEQ ID NO: 22)
tatgggtacg agtacaccaa ttcattcatg

ag.
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[0137] The resulting, modified ARRB2 coding region was
digested with EcoRI and BamHI, while the modified TEV
coding region was cleaved with Bglll and Notl. Both
fragments were ligated into a commercially available
pcDNAS3 expression vector, digested with EcoRI and Notl.

Example 3

[0138] Plasmids encoding ADRB2-TEV-NIa-Pro cleavage
site-tTA and the ARRB2-TEV-NIa protease fuision proteins
were transfected into HEK-293T cells, and into “clone 41,”
which is a derivative of HEK-293T, that has a stably
integrated [-galactosidase gene under control of a tTA
dependent promoter. About 5x10” cells were plated in each
well of a 24 well plate, in DMEM medium supplemented
with 10% fetal bovine serum, 2mM L- glutamine, 100
units/ml penicillin, 100 #g/ml G418, and 5 pg/ml purimycin.
Cells were grown to reach 50% confluency the next day, and
were then transfected, using 0.4 ug plasmid DNA, and 2 ul
Fugene (a proprietary transfection reagent containing lipids
and other material). The mix was combined in 100 gl of
DMEM medium, and incubated for 15 minutes at room
temperature prior to adding cells. Transfected cells were
incubated for 8-20 hours before testing by adding drugs
which are known agonists for the receptor, and then 16-24
hours after drug addition.

Example 4

[0139] The levels of O-galactosidase activity in the cells
were first measured by staining the cells with a chromogenic
substance, i.e., “X-gal,” as taught by MacGregor, et al,,
Somat. Cell Mol. Genet., 13:253-265 (1987), incorporated
by reference. Following culture, cells were washed, twice, in
D-PBS with calcium and magnesium, fixed for 5 minutes in
4% paraformaldehyde, and then washed two additional
times with D-PBS, calcium and magnesium, for 10 minutes
each time. Fixed cells were incubated with 5 mM potassium
ferricyanide, 5 mM potassium ferrocyanide, 2 mM MgClL,,
0.1% X-Gal, that had been prepared from a 1:40 dilution of
4% X-Gal stock in dimethylformamide, in D-PBS with
calcium and magnesium.

[0140] The reaction was incubated in the dark at rcom
temperature for from 3-4 hours, to overnight. Substrate
solution was removed, and cells were mounted under glass
coverslips with mowiol mounting medium (10% mowiol,
0.1% 1.4-diazabicyclo [2.2.2]octane, 24% glycerol).

[0141] The results indicated that cells transfected with
either the ADRB2-TEV-NIa-Pro cleavage site-tTA plasmid
alone or the ARRB2-TEV-NIa protease plasmid alone did
not express [-galactosidase. A small fraction of cells trans-
fected with both plasmids did express [3-galactosidase, prob-
ably due to basal levels of interaction between unstimulated
ADRB2 and ARRB2. About 3-5 fold more cells expressed
the reporter gene after treatment with either 10 uM isopro-
terenol, or 10 uM epinephrine, both of which are ADRB2
agonists.

[0142] When the cells were pretreated for 5 minutes with
the ADRB2 antagonist alprenolol (10 uM), the agonist
induced increase in P-galactosidase expressing cells was
blocked, and treatment with alprenolol alone had no appar-
ent effect.

[0143] These results show that one can link agonist bind-
ing and GPCR stimulation to transcriptional activation of a
reporter gene.
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Example 5

[0144] A set of experiments were carried out in order to
quantify the level of reporter gene activity in the cells more
precisely and to maximize the signal-to-background ratio of
the assay. This was accomplished by measuring the level of
reporter gene induction using a commercially available
chemiluminescence assay for f-galactosidase activity. Clone
41 cells were transfected with the ADRB2-tTA fusion con-
structs, containing either the high, medium or low efficiency
cleavage sites, and the ARRB2-TEV-NIa protease expres-
sion plasmid described supra. Cells were either untreated or
treated with 1 uM isoproterenol 20 hours after the transfec-
tion, and the luminescence assay was carried out 24 hours
after the drug addition. In brief, following cell culture, the
medium was removed, and 50 ul of lysis buffer (100 mM
potassium phosphate, pH7.8, 0.2% Triton X-100) was added
to each well. The cells were lysed via incubation for 5
minutes, at room temperature, with mild agitation. Lysates
were collected and analyzed via commercially available
products.

[0145] In all cases, treatment with agonist increased levels
of p-galactosidase activity. However, the background level
of reporter gene activity in untreated cells was lowest with
the low efficiency cleavage site, relative to the medium and
high efficiency sites. Further, agonist treatment resulted in a
4.8-fold stimulation of reporter gene activity in cells trans-
fected with the low efficiency cleavage site, compared to
2.8-fold for the medium efficiency cleavage site and 1.2-fold
for the high efficiency cleavage site. Thus, the highest
signal-to-background ratio is obtained by using the low
efficiency protease cleavage site.

Example 6

[0146] These experiments were designed to verify that the
agonist stimulated increase in reporter gene expression is
dependent on binding and activation of the receptor by the
agonist.

[0147] To do this, variants of the ADRB2-tTA fusion
constructs were generated following the protocols supra,
except each contained a mutant form of the receptor with a
single amino acid change from D to S at position 113, which
results in a greatly reduced affinity for the agonist isoprot-
erenol. See Strader, et al., J. Biol. Chem., 266:5-8 (1991).
Three forms of the mutant receptor-tTA fusion construct
with each of the different cleavage sites were formed.

[0148] The levels of p-galactosidase activity were mea-
sured in clone 41 cells co-transfected with the ADRB2-tTA
fusion constructs containing the D113S point mutation and
the ARRB2-TEV-NIa protease expression plasmid
described previously. The activity tests were carried out
exactly as described, supra. The results indicated that the
agonist isoproterenol did not stimulate reporter gene expres-
sion in cells expressing the mutant ADRB2-tTA fusion
contructs.

Example 7

[0149] These experiments were designed to examine
whether the agonist stimulated increase in reporter gene
expression is dependent on fusion of TEV NIla-Pro to
ARRB2.

[0150] To do this, the levels of p-galactosidase activity
were measured in clone 41 cells co-transfected with the
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ADRB2-tTA fusion construct containing the low efficiency
cleavage site and either the ARRB2-TEV-NIa protease
expression plasmid described supra, or a control TEV-NIa
protease fusion to the SH2 domain of phospholipase C. The
activity tests were carried out exactly as described, supra.
The results indicated that agonist-stimulated increase in
reporter gene expression was detected only when the TEV
protease was fused to ARRB2 and not when fused to an
unrelated polypeptide.

Example 8

[0151] These experiments were designed to determine if
gene expression is induced selectively by agonists of the
target receptor, or if it can be stimulated by other molecules.

[0152] ATP is an agonist for G protein coupled receptors
P2Y1 and P2Y2, which are expressed endogenously by
HEK-293T cells.

[0153] Experiments were carried out using clone 41 cells
which were cotransfected with the ADRB2-tTA fusion con-
struct containing the low efficiency cleavage site and the
arrestin-TEV-NIa protease fusion as described supra, which
were treated with isoproterenol, ATP, or untreated. The
assays were carried out as described, supra.

[0154] The results indicated that induction of reporter
gene activity was specific to activation of target receptor.
Stimulation of another GPCR pathway was irrelevant.

Example 9

[0155] A set of experiments were carried out using clone
41 cells which were cotransfected with the ADRB2-{TA
fusion construct containing the low efficiency cleavage site
and the ARRB2-TEV-NIa protcase fusion as described
supra, which were treated with varying amounts of one of
the adrenergic receptor agonists isoproterenol and epineph-
rine. The assays were carried out as described, supra. The
results presented in FIG. 24 show a dose-response curve for
the stimulation of reporter gene expression by these two
ligands. Each point represents the mean value obtained from
three experiments.

[0156] Aset of experiments were carried out as described
supra, in which the co-transfected clone 41 cells were
pretreated with varying concentrations of the adrenergic
receptor antagonist alprenolol for 15 minutes, followed by
treatment with 1 uM epinephrine. The results shown in FIG.
2b indicate a dose-inhibition curve for this antagonist.

Example 10

[0157] A similar set of constructs were made to establish
an assay for the G protein coupled arginine vasopressin
receptor 2 (AVPR2). The AVPR2 coding region (Genbank
Accession Number: NM__000054) (SEQ ID NO: 23) was
modified to place an EcoRI site at the 5" end and replace the
stop codon with a BamHI site using PCR with the primers

gaattcatgc tcatggcgtc caccac
and

(SEQ ID NO: 24)

ggatcccgat gaagtgtcct tggccag. (SEQ ID NO: 25)

[0158] The modified AVPR2 coding region was ligated
into the three ADRB2- tTA constructs described supra,
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which had been cut with EcoRI and BamHI. This replaced
the entire coding sequence of the ADRB2 with the coding
sequence of AVPR2.

[0159] Clone 41 cells were co-transfected with the
AVPR2-TA fusion construct containing the low efficiency
cleavage site and the ARRB2-TEV-NIa protease fusion
described supra, and assays were carried out using varying
concentrations (1 pM to 2 uM) of [Arg8] vasopressin, an
agonist for AVPR2. The data, presented in FIG. 3, shows a
dose- response curve for this agonist, with an EC50 of 3.3
oM, which agrees with previously published data (Oakley,
R, et. al, Assay and Drug Development Technologies,
1:21-30, (2002)). The maximal response resulted in an
approximately 40-fold induction of reporter gene expression
over the background level.

Example 11

[0160] A similar set of constructs were made to establish
an assay for the G protein coupled serotonin receptor la
(HTRIA). The HTR1A coding region,(Genbank Accession
Number: NM_000524) (SEQ ID NO: 26) was modified to
place an EcoRI site at the 5' end and replace the stop codon
with a BamHI site using PCR with the primers

gaattcatgg atgtgctcag ccctgg
and

(SEQ ID NO: 27)

ggatccctgg cggcagaact tacac. (SEQ ID NO: 28)

[0161] The modified HTRIA coding region was ligated
into the AVPR2-tTA constructs described supra, which had
been cut with EcoRI and BamHI. This replaced the entire
coding sequence of AVPR2 with the coding sequence of
HTRI1A. The resulting construct will be referred to as
“HTR1A-tTA” hereafter.

[0162] Clone 41 cells were co-transfected with the
HTR1A-tTA fusion construct containing the low efficiency
cleavage site and the ARRB2-TEV-NIa protease fusion
construct described supra, and assays were carried out using
10 uM 8-hydroxy-DPAT HBr (OH-DPAT), an agonist for the
HTRI1A, as well as with 10 uM serotonin, a natural agonist
for HTR1A. The assays were carried out as described, supra.
The maximal response to OH-DPAT resulted in a 6.3-fold
induction of reporter gene expression over background level
and the maximal response to serotonin resulted in a 4.6-fold
induction of reporter gene expression over background
level.

Example 12

[0163] Similar constructs were made to establish an assay
for the G protein coupled m2 muscarinic acetylcholine
receptor (CHRM2). The CHRM2 coding region (Genbank
Accession Number: NM__000739) (SEQ ID NO: 29) was
modified to place an EcoRlI site at the 5' end and replace the
stop codon with a BgllII site using PCR with the primers

gaattcatga ataactcaac aaactcc
and

(SEQ ID NO: 30)

agatctccett gtagcgecta tgtte. (SEQ ID NO: 31)
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[0164] The modified CHRM?2 coding region was ligated
into the AVPR2-tTA constructs described supra, which had
been cut with EcoRI and BamHI. This replaced the entire
coding sequence of AVPR2 with the coding sequence of
CHRM2.

[0165] Clone 41 cells were co-transfected with the
CHRM2-tTA fusion construct containing the high efficiency
cleavage site and the ARRB2-TEV-NIa protease fusion
described supra, where the ARRB2-protease fusion protein
was expressed under the control of the Herpes Simplex Virus
thymidine kinase (HSV-TK) promoter, and assays were
carried out using 10 uM carbamylcholine Cl (carbochol), an
agonist for CHRM2, as described supra. The maximal
response to carbochol resulted in a 7.2-fold induction of
reporter gene expression over background.

Example 13

[0166] o Constructs were also made to establish an assay
for the G protein coupled chemokine (C-C motif) receptor 5
(CCRS5). The CCRS5 coding region (Genbank Accession
Number: NM__000579) (SEQ ID NO: 32) was modified to
place Not I site at the 5' end and replace the stop codon with
a BamHII site using PCR with the primers

gcggecgcat ggattatcaa gtgtcaagtc ¢ (SEQ ID NO: 33)
and

ggatccctgg cggcagaact tacac. (SEQ ID NO: 34)
[0167] The CCRS coding region was also modified to
place a Bsal site at the 5' end which, when cut, leaves a
nucleotide overhang which is compatible with EcoRI cut
DNA using the primers

ggtctccaat tcatggatta tcaagtgtca (SEQ ID NO: 35)

agt
and

gacgacagcc aggtacctat c. (SEQ ID NO: 36)
[0168] The first modified coding region was cut with Clal
and BamHI and the second was cut with Bsal and Clal. Both
fragments were ligated into the AVPR2-tTA constructs
described supra, which had been cut with EcoRI and
BamHI. This replaced the entire coding sequence of AVPR2
with the coding sequence of CCRS.

[0169] The CCR5-tTA fusion construct containing the low
efficiency cleavage site was transfected into “clone 34” cells,
which are a derivative of the HEK cell line “clone 417
described supra, but which contain a stably integrated
ARRB2-TEV-NIa protease fusion gene under the control of
the CMV promoter. Assays were carried out using 1 ug/ml
“Regulated on Activation, Normal T-Cell Expressed and
Secreted” (RANTES), a known agonist for CCR5. The
maximal response to RANTES, measured as described supra
resulted in an approximately 40-fold induction of reporter
gene expression over the background.

Example 14

[0170] Next, a set of constructs were made to establish an
assay for the G protein coupled dopamine 2 receptor
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(DRD2). The DRD2 coding region (Genbank Accession
Number: NM__000795) (SEQ ID NO: 37) was modified to
place an EcoRI site at the 5' end and replace the stop codon
with a BglII site using PCR with the primers

gaattcatgg atccactgaa tectgtce
and

(SEQ ID NO: 38)

agatctgcag tggaggatct tcagg. (SEQ ID NO: 39)
[0171] The modified DRD2 coding region was ligated into
the AVPR2-tTA constructs described supra, cut with EcoRI
and BamHI. This replaced the entire coding sequence of
AVPR,2 with the coding sequence of DRD2.

[0172] Clone 41 cells were co-transfected with the DRD2-
tTA fusion construct containing the medium efficiency
cleavage site and the ARRB2-TEV-NIa protease fusion
described supra, and assays were carried out using 10 uM
dopamine HCI (dopamine), an agonist for DRD2. Results
were measured as in the assays described supra. The maxi-
mal response to dopamine resulted in a 2.7-fold induction of
reporter gene expression over the background.

Example 15

[0173] These experiments were designed to demonstrate
enhancements of the assay using arrestin variants that bind
agonist-occupied GPCRs more stably. First, a fusion of the
TEV Nla protease to $-arrestin-1 (ARRB1) was constructed.
The coding region of ARRB1 (Genbank Accession Number:
NM__004041) (SEQ ID NO: 40) was modified to place an
Asp718 site at the 5' end and replace the stop codon with a
BamHI site using PCR with the primers

ggtaccatgg gcgacaaagg gacgcgagtg (SEQ ID NO: 41)

and

ggatcctctg ttgttgaget gtggagagcece (SEQ ID NO: 42)

tgtaccatcc tcctette.

[0174] The resulting modified ARRBI coding region was
cut with Asp718 and EcoRI and with EcoRI and BamHI,
while the modified TEV Nla-Pro coding region described
supra was cut with BglIl and NotI. All three fragments were
ligated into a commercially available pcDNA3 expression
vector, which had digested with Asp718 and Notl.

[0175] Clone 41 cells were co-transfected with the DRD2-
tTA fusion construct containing the medium efficiency
cleavage site and the ARRB1-TEV-NIa protease fusion, and
assays were carried out using 10 4uM dopamine HCI (dopam-
ine), an agonist for the D2 receptor, as described supra. The
maximal response to dopamine resulted in a 2.1-fold induc-
tion of reporter gene expression over the background.

[0176] Truncation of ARRBIfollowing amino acid 382 has
been reported to result in enhanced affinity for agonist-
bound GPCRs, independent of GRK-mediated phosphory-
lation (Kovoor A, et. al., J. Biol. Chem., 274(11):6831-6834
(1999)). To demonstrate the use of such a “constitutively
active” arrestin in the present assay, the coding region of
[-arrestin-1 was modified to place an Asp718 site at the 5'
end and a BamHI site after amino acid 382 using PCR with
SEQ ID NO: 41, spra and

[0177] ggatccattt gtgtcaagtt ctatgag (SEQ ID NO: 43).
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[0178] This results in a an ARRb1 coding region which is
36 amino acids shorter than the fill-length coding region.
The resulting modified ARRB1 coding region, termed
“ARRBI (A383)”, was cut with Asp718 and EcoRI and with
EcoRI and BamHI, while the modified TEV Nla-Pro coding
region described supra was cut with BglII and NotI. All three
fragments were ligated into a commercially available
peDNAS3 expression vector, digested with Asp718 and Notl.

[0179] Clone 41 cells were co-transfected with the DRD2-
tTA fusion construct containing the medium efficiency
cleavage site and the ARRBI (A383)-TEV-NIa protease
fusion, and assays were carried out using 10 uM dopamine
HCl (dopamine), an agonist for the DRD2 receptor, as
described supra. The maximal response to dopamine
resulted in an 8.3-fold induction of reporter gene expression
over the background.

[0180] To examine the effect of a comparable truncation of
the ARRB2 coding region the coding region of ARRB2 was
modified to place an Asp718 site at the 5' end and replaced
81 nucleotides at the 3' end with a BamHI site using PCR
with the primers

ggtaccatgg gggagaaacc cgggacc (SEQ ID NO: 44)

and

ggatcctgtg gcatagttgg tatc. (SEQ ID NO: 45)

[0181] This results in a ARRB2 coding region which is 27
amino acids shorter than the full-length coding region. The
resulting modified ARRB2 coding region was cut with
Asp718 and BamHI, while the modified TEV Nla-Pro
coding region described supra was cut with Bglll and Notl.
Both fragments were ligated into a commercially available
pecDNAZ3 expression vector, digested with Asp718 and Notl.

[0182] Clone 41 cells were co-transfected with the DRD2-
tTA fusion construct containing the medium efficiency
cleavage site and the ARRB2 (A383)-TEV-NIa protease
fusion, and assays were carried out using 10 uM dopamine
HCl (doparnine), an agonist for the DRD2 receptor, as
described supra. The maximal response to dopamine
resulted in a 2.1 -fold induction of reporter gene expression
over the background.

[0183] These results, presented in FIG. 4, demonstrate
that DRD2 dopamine receptor assay shows the highest

signal-to-background ratio using the arrestin variant ARRBI
(A383).

Example 16

[0184] This set of experiments was carried out to demon-
strate enhancements of the assay using receptor modifica-
tions that are designed to increase affinity for the interacting
protein. In this example, the C-terminal tail domain of a test
receptor was replaced with the corresponding tail domain
from AVPR2, a receptor known to bind arrestins with high
affinity. In these examples the fusion junction was made
15-18 amino acids after the conserved NPXXY motif at the
end of the seventh transmembrane helix, which typically
corresponds to a position immediately after a putative palmi-
toylation site in the receptor C-terminus.

[0185] First, PCR was used to produce a DNA fragment
encoding the C-terminal 29 amino acids from AVPR2,
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followed by the low efficiency TEV cleavage site and tTA
transcription factor. The fragment was also designed such
that the first two amino acids (Ala, A and Arg, R) are
encoded by the BssHII restriction site GCGCGC. This was
accomplished by amplifying the AVPR2-tTA construct with
the low efficiency cleavage site described supra with the
primers

tgtgcgecgeg gacgcaccece acccagcctg (SEQ ID NO: 46)

ggt
and

ctcgagagat cctcgecgcce cctacccacc.  (SEQ ID NO: 11)
[0186] Next, the coding region of the DRD2 was modified
to place an EcoRI site at the 5' end and to insert a BssHII site
after the last amino acid in the coding region (Cys-443). This
was done using PCR with the primers

gaattcatgg atccactgaa tctgtcc
and

(SEQ ID NO: 47)

tgtgcgcgeg cagtggagga tcttcaggaa (SEQ ID NO: 48)

ggc.

[0187] The resulting modified D2 coding region was cut
with EcoRI and BssHII and the resulting AVPR2 C-terminal
tail-low efficiency cleavage site-tTA fragment was cut with
BssHII and BamHI. Both fragments were ligated into the
AVPR2-low efficiency cleavage site-tTA construct described
supra, cut with EcoRI and BamHI.

[0188] Clone 41 cells were co-transfected with the DRD2-
AVPR2 Tail-tTA fusion construct containing the low effi-
ciency TEV cleavage site and the ARRB2-TEV-NIa protease
fusion described supra, and assays were carried out using 10
M dopamine HCI (dopamine), an agonist for the DRD2
receptor. The maximal response to dopamine resulted in an
approximately 60-fold induction of reporter gene expression
over the background.

[0189] A construct was made which modified the ADRB2
receptor coding region by inserting an Asp718 site at the 5'
end and by placing a BssHII site after Cys-341. This was
done using PCR with the primers

gcggecgeca ccatgaacgg taccgaagge (SEQ ID NO: 49)

cca
and

tgtgcgegeg cacagaaget cctggaagge.  (SEQ ID NO: 50)

[0190] The modified ADRB2 receptor coding region was
cut with EcoRI and BssHII and the AVPR2 C-terminal
tail-low efficiency cleavage site-tTA fragment was cut with
BssHII and BamHI. Both fragments were ligated into the
AVPR2-low efficiency cleavage site-t TA construct described
supra cut, with EcoRI and BamHI. The resulting construct is
“ADRB2-AVPR2 TailTA.” (Also see published application
U.S. 2002/0106379, supra, SEQ ID NO: 3 in particular.)

[0191] Clone 41 cells were co-transfected with the
ADRB2-AVPR2 Tail-tTA fusion construct containing the
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low efficiency TEV cleavage site and the ARRB2-TEV-NIa
protease fusion described supra, and assays were carried out
using 10 uM isoproterenol, an agonist for the ADRB2
receptor. The maximal response to isoproterenol resulted in
an approximately 10-fold induction of reporter gene expres-
sion over the background.

[0192] A construct was made which modified the kappa
opioid receptor (OPRK; Genbank Accession Number:
NM__000912) (SEQ ID NO: 51) coding region by placing a
BssHII site after Cys-345. This was done using PCR with the
primers

ggtctacttg atgaattcct ggcc
and

(SEQ ID NO: 52)

gcgcgcacag aagtcccgga aacaccg (SEQ ID NO: 53)

[0193] The modified OPRK receptor coding region was
cut with EcoRI and BssHII and AVPR2 C-terminal tail-low
efficiency cleavage site-tTA fragment was cut with BssHII
and Xhol. Both fragments were ligated into a plasmid
containing the modified OPRK receptor sequence, cloned
into pcDNA3.1+at Asp718 (5') and Xhol (3'), which had
been digested with EcoRI and Xhol.

[0194] Clone 41 cells were co-transfected with the OPRK-
AVPR2 Tail-tTA fusion construct containing the low effi-
ciency cleavage site and the ARRB2-TEV-NIa protease
fusion described supra, and assays were carried out using 10
uM U-69593, an agonist for the OPRK. The maximal
response to U-69593 resulted in an approximately 12-fold
induction of reporter gene expression over the background.

Example 17

[0195] This experiment was designed to demonstrate the
use of the assay to measure the activity of two test receptors
simultaneously using a multiplex format.

[0196] Clone 41 cells and “clone 1H10” cells, which are
cells of an HEK-293T cell line containing a stable integra-
tion of the luciferase gene under the control of a tTA-
dependent promoter, were each plated on 24-well culture
dishes and were transiently transfected with the chimeric
ADRB2-AVPR2 Tail-tTA or the DRD2-AVPR2 Tail-tTA
fusion constructs described supra, respectively. Transient
transfections were performed using 100 ulof media, 0.4 ug
of DNA and 2 ul of FuGene reagent per well. After 24 hr of
incubation, Clone 41 cells expressing ADRB2-AVPR?2 Tail-
tTA and clone 1H10 cells expressing DRD2-AVPR2 Tail-
tTA were trypsinized, mixed in equal amounts, and replated
in 12 wells of a 96-well plate. Triplicate wells were incu-
bated without drug addition or were immediately treated
with 1 uM isoproterenol, 1 M dopamine, or a mixture of
both agonists at 1 uM. Cells were assayed for reporter gene
activity approximately 24 hours after ligand addition.
Medium was discarded, cells were lysed in 40 ul lysis buffer
[100 mM potassium phosphate pH 7.8, 0.2% Triton X-100]
and the cell lysate was assayed for beta-galactosidase and
for luciferase activity using commercially available lumi-
nescent detection reagents.

[0197] The results are presented in FIG. 5A and 5B.
Treatment with isoproterenol resulted in an approximately
seven-fold induction of beta-galactosidase reporter gene
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activity, whereas luciferase activity remained unchanged.
Treatment with dopamine resulted in a 3.5-fold induction of
luciferase activity, while beta-galactosidase activity
remained unchanged. Treatment with both isoproterenol and
dopamine resulted in seven-fold and three-fold induction of
beta-galactosidase and luciferase activity, respectively.

Example 18

[0198] This experiment was designed to demonstrate the
use of the assay to measure the activity of two test receptors
simultaneously using a multiplex format.

[0199] “Clone 34.9” cells, which are a derivative of clone
41 cells and containing a stably integrated ARRB2-TEV Nla
protease fusion protein gene, were transiently transfected
with the chimeric OPRK-AVPR2 Tail-TEV-NIa-Pro cleav-
age (Leu)-tTA fusion construct described supra. In parallel,
“clone HTL 5B8.1” cells, which are an HEK-293T cell line
containing a stable integrated luciferase gene under the
control of a tTA-dependent promoter, were transiently trans-
fected with the ADRB-AVPR2 Tail-TEV-NIa-Pro cleavage
(Leu)-tTA fusion construct described supra. In each case
5x10 cells were plated in each well of a 6-well dish, and
cultured for 24 hours in DMEM supplemented with 10%
fetal bovine serum, 2 mM L-Glutamine, 100 units/ml peni-
cillin, 500 pg/ml G418, and 3 ug/ml puromycin. Cells were
transiently transfected with 100 ul of DMEM, 0.5 ug of
OPRK-AVPR2 Tail-TEV-NIa-Pro cleavage (Leu)-tTA
DNA, and 2.5 ul Fugene (“clone 34.9 cells”) or with 100 ul
of DMEM, 0.5 ug of ADRB2-AVPR2 Tail-TEV-Nla-Pro
cleavage (Leu)-tTA DNA, 0.5 ug of ARRB2-TEV Nla
Protease DNA and 5 ul Fugene (“clone HTL 5B8.1 cells”).
Transiently transfected cells were cultured for about 24
hours, and were then trypsinized, mixed in equal amounts
and replated in wells of a 96 well plate. Cell were incubated
for 24 hours before treatment with 10 4uM U-69593, 10 uM
isoproterenol or a mixture of both agonists at 10 uM. Sixteen
wells were assayed for each experimental condition. After
24 hours, cells were lysed and the activity of both beta-
galactosidase and luciferase reporter genes were assayed as
described supra. The results are presented in FIG. 6. Treat-
ment with U-69593 resulted in an approximately 15-fold
induction of beta-galactosidase reporter gene activity,
whereas luciferase activity remained unchanged. Treatment
with isoproterenol resulted in a 145-fold induction of
luciferase  activity. while beta-galactosidase activity
remained unchanged. Treatment with both U-69593 and
isoproterenol resulted in nine-fold and 136-fold induction of
beta-galactosidase and luciferase activity, respectively.

Example 19

[0200] This experiment was carried out to demonstrate the
use of a different transcription factor and promoter in the
assay of the invention.

[0201] A fusion construct was created, comprising DNA
encoding AVPR2, fused in frame to a DNA sequence encod-
ing the amino acid linker GSENLYFQLR (SEQ ID NO: 54)
which included the low efficiency cleavage site for TEV Ni
a-Pro described supra, fused in frame to a DNA sequence
encoding amino acids 2-147 of the yeast GAL4 protein
(GenBank Accession Number P04386) (SEQ ID NO: 55)
followed by a linker, i.e., of the sequence PELGSASAELT-
MVF (SEQ ID NO: 56), followed by amino acids 368-549
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of the murine nuclear factor kappa-B chain p65 protein
(GenBank Accession Number A37932) (SEQ ID NO: 57).
The CMV promoter was placed upstream of the AVPR2
coding region and a polyA sequence was placed downstream
of the GAL4-NFKB region. This construct was designated
AVPR2-TEV-Nla-Pro cleavage (Leu)-GALA4.

[0202] HUL 5C1.1 is a derivative of HEK-293T cells,
which contain a stably integrated luciferase reporter gene
under the control of a GAL4 upstream activating sequence
(UAS), commercially available pFR-LUC.

[0203] This AVPR2-TEV-Nla-Pro cleavage (Leu)-GAL4
plasmid was co-transfected along with the f-arrestin2-TEV
Nla Protease described supra into HUL 5C1.1 cells. About
2.5x10" cells were plated into each well of a 96 well-plate,
in DMEM medium supplemented with 10% fetal bovine
serum, 2 mM L-Glutamine, 100 units/ml penicillin, 500
ug/ml G418, and 3 ug/ml puromyein. Cells were grown to
reach 50% confluency the next day and were transfected
with 10 ul per well of a mixture consisting of 85 ul of
DMEM, 0.1 ug of AVPR2-TEV-Nia-Pro cleavage (Leu)-
GAL4 DNA, 0.1 uof ARRB2-TEV Nla Protease DNA, and
1 ul Fugene, which had been incubated for 15 minutes at
room temperature prior to addition to the cells. Transfected
cells were cultured for about 16 hours before treatment with
10 uM vasopressin. After six hours, cells were lysed and
luciferase activity was assayed as described supra. Under
these conditions, treatment with vasopressin resulted in a
180-fold increase in reporter gene activity.

Example 20

[0204] This set of experiments were carried out to dem-
onstrate enhancements of the assay using further receptor
modifications that are designed to increase the affinity for the
interacting protein. In this example, the C-terminal tail
domain of the test receptor is replaced with the correspond-
ing tail domain of one of the following receptors: apelin J
receptor—AGTRL1 (accession number: NM__005161)
(SEQ ID NO: 58), gastrin-releasing peptide receptor—
GRPR (accession number: NM__005314) (SEQ ID NO: 59),
proteinase-activated receptor 2 —F2RL1 (accession num-
ber: NM__005242) (SEQ ID NO: 60), CCR4 (accession
number: NM__005508) (SEQ ID NO: 61), chemokine (C-X-
C motif) receptor 4 - CXCR4 (accession number:
NM__003467) (SEQ ID NO: 62), and interleukin 8 receptor,
beta-CXCR2/IL8b (accession number: NM__001557) (SEQ
ID NO: 63).

[0205] First PCR was used to produce a DNA fragment
encoding the C-terminal tail of the above receptors. These
fragments were designed such that the first two amino acids
(Ala, A and Arg, R) are encoded by the BssHII restriction
site.

[0206] The AGTRL1 C-terminal fragment was amplified
with the primers

tgtgegegeg gocagagecag gtgegea (SEQ ID NO: 64)

and

gaggatcegt caaccacaag ggtcte. (SEQ ID NO: 65)
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[0207] The GRPR C-terminal fragment was amplified
with the primers

tgtgcgegeg gocctgatcat ccggtet
and

(SEQ ID NO: 66)

gaggatccga cataccgete gtgaca. (SEQ ID NO: 67)

[0208] The F2RL1 C-terminal fragment was amplified
with the primers

tgtgcgcgca gtgtccgcac tgtaaage
and

(SEQ ID NO: 68)

gaggatccat aggaggtctt aacagt. (SEQ ID NO: 69)

[0209] The CCR4 C-terminal fragment was amplified with
the primers

tgtgcgegeg goctttttgt geotetge
and

(SEQ ID NO: 70)

gaggatccca gagcatcatg aagatc. (SEQ ID NO: 71)

[0210] The CXCR2/IL8b C-terminal fragment was ampli-
fied with the primers

tgtgegegeg gettgatcag caagggac
and

(SEQ ID NO: 72)

gaggatccega gagtagtgga agtgtg. (SEQ ID NO: 73)

[0211] The CXCR4 C-terminal fragment was amplified
with the primers

tgtgcgegeg ggtccagect caagate
and

(SEQ ID NO: 74)

gaggatccge tggagtgaaa acttga. (SEQ ID NO: 75)

[0212] The resulting DNA fragments encoding the modi-
fied C-terminal tail domains of these receptors were cut with
BssHII and BamHI and the fragments were ligated in frame
to the OPRK receptor coding region, replacing the AVPR2-
C-terminal tail fragment, in the OPRK-AVPR2 Tail- TEV-
NIa-Pro cleavage (Leu)-tTA expression construct described
supra.

[0213] HTL 5B8.1 cells described supra were co-trans-
fected with each of the above modified OPRK coding
region—TEV-NIa-Pro cleavage (Leu)—tTA constructs and
the f-arrestin 2—TEV Nla protease fusion described supra.
About 2.5x10* cells per well were plated onto a 96 well-
plate, in DMEM medium supplemented with 10% fetal
bovine serum, 2 mM L-Glutamine, 100 units/m] penicillin,
500 pg/ml G418, and 3 ug/ml puromycin. Cells were grown
to reach 50% confluency the next day and were transfected
with 10 ul per well of a mixture consisting of 85 ul of
DMEM, 0.25 ug of AVPR2-TEV-NIa-Pro cleavage (Leu)-
GAL4 DNA, 0.25 ug of ARRB2-TEV Nla protease DNA,
and 2.5 ul Fugene (a proprietary transfection reagent con-
taining lipids and other material), which had been incubated
for 15 minutes at room temperature prior to addition to the
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cells. Transfected cells were cultured for about 16 hours
before treatment 10 uM U-69593. After six hours, cells were
lysed and luciferase activity was assayed as described supra.
Under these conditions, treatment with U-69593 resulted in
the following relative increases in reporter gene activity for
each of the modified OPRK receptors: OPRK-AGTRLI1
C-terminal tail—30 fold; OPRK-GRPR C-terminal tail—
312 fold; OPRK-F2RL1 C-terminal tail—69.5 fold; OPRK-
CCR4 C-terminal tail—3.5 fold; OPRK-CXCR4 C-terminal
tail—9.3 fold; OPRK-IL8b C-terminal tail—113 fold.

Example 21

[0214] This experiment was designed to produce a cell
line that stably expressed the ARRB2-TEV Nla protease
fusion protein described supra.

[0215] A plasmid was made which expressed the ARRB2-
TEV Nla protease fusion protein under the control of the
EF1c promoter and also expressed the hygromycin resis-
tance gene under the control of the thyrnidine kinase (TK)
promoter.

[0216] This plasmid was transfected into HTL 5B8.1, and
clones containing a stable genomic integration of the plas-
mid were selected by culturing in the presence of 100 ug/ml
hygromycin. Resistant clones were isolated and expanded
and were screened by transfection of the ADRB2-AVPR2
Tail-TEV-NIa-Pro cleavage (Leu)-tTA plasmid described
supra. Three cell lines that were selected using this proce-
dure were designated “HTLA 4C2.107, “HTLA 2C11.6” and
“HTLA 5D4”. About 2.5x10" cells per well were plated onto
a 96 well-plate, in DMEM medium supplemented with 10%
fetal bovine serum, 2 mM L-Glutamine, 100 units/ml peni-
cillin, 500 ug/ml G418, 3 ug/ml puromycin, and 100 yg/ml
hygromyein. Cells were grown to reach 50% confluency the
next day and were transfected with 10 ul per well of a
mixture consisting of 85 ul of DMEM, 0.25 ug of ADRB2-
AVPR2-TEV-Nla-Pro cleavage (Leu)-GAL4 DNA and 0.5
4l Fugene, which had been incubated for 15 minutes at room
temperature prior to addition to the cells. Transfected cells
were cultured for about 16 hours before treatment 10 uM
isoproterenol. After six hours, cells were lysed and
luciferase activity was assayed as described supra. Under
these conditions, treatment with isoproterenol resulted in a
112-fold (“HTLA 4C2.107), 56-fold (“HTLA 2C11.6™) and
180-fold (“HTLA 5D4”) increase in reporter gene activity in
the three cell lines, respectively.

Example 22

[0217] This experiment was designed to produce a cell
line that stably expressed the ARRB2-TEV Nla protease and
the ADRB2-AVPR?2 Tail-TEV-NIa-Pro cleavage (Leu)-tTA
fusion proteins described supra.

[0218] The ARRB2-TEV Nla protease plasmid containing
the hygromycin resistance gene was transfected together
with the ADRB2-AVPR?2 Tail-TEV-Nla-Pro cleavage (Leu)-
tTA fusion protein plasmid described supra into HTL 5B8.1
cells and clones containing stable genomic integration of the
plasmids were selected by culturing in the presence of 100
ug/ml hygromycin. Resistant clones were isolated and
expanded, and were screened by treating with 10 uM iso-
proterenol and measuring the induction of reporter gene
activity as described supra. Three cell lines that were
selected using this procedure were designated “HTLAR
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1E4”, “HTLAR 1C10” and “HTLAR 2G2”. Treatment with
isoproterenol for 6 hours resulted in a 208-fold (“HTLAR
1E4”), 197-fold (“HTLAR 1C10”) and 390-fold (“HTLAR
2G2”) increase in reporter gene activity in the three cell
lines, respectively.

Example 23

[0219] This experiment was designed to demonstrate the
use of the assay to measure the activity of the receptor
tyrosine kinase epidermal growth factor receptor (EGFR).

[0220] A first fusion construct was created, comprising
DNA encoding the human EGFR, which can be found at
GenBank under the Accession Number NM__005228 (SEQ
ID NO: 76), tused in frame to a DNA sequence encoding
amino acids 3-335 of the tetracycline-controlled transacti-
vator tTA, described supra. Inserted between these
sequences is a DNA sequence encoding the amino acid
sequence GGSGSENLYFQL (SEQ ID NO: 77) which
includes the low efficiency cleavage site for TEV Nla-Pro,
ENLYFQL (SEQ ID NO: 14), described supra. The CMV
promoter was placed upstream of the Epidermal Growth
Factor Receptor coding region, and a polyA sequence was
placed downstream of the tTA region. This construct is
designated EGFR-TEV-NIa-Pro cleavage (Leu)-tTA.

[0221] A second fusion construct was created, comprising
DNA encoding the two SH2 domains of human Phospholi-
pase C Gamma 1, corresponding to amino acids 538-759
(GeneBank accession number NP__002651.2) (SEQ ID NO:
78) fused in frame to a DNA sequence encoding the catalytic
domain of mature TEV NIa protease, described supra,
corresponding to amino acids 2040-2279 (GeneBank acces-
sion number AAA47910) (SEQ ID NO: 79). Inserted
between these sequences is a linker DNA sequence encoding
the amino acids NSSGGNSGS (SEQ ID NO: 80). The CMV
promoter was placed upstream of the PLC-Gamma SH2
domain coding sequence and a polyA sequence was placed
downstream of the TEV Nla protease sequence. This con-
struct is designated PLC Gammal-TEV.

[0222] The EGFR-TEV-NIa-Pro cleavage (Leu)-tTA and
PLC Gammal-TEV fusion constructs were transfected into
clone HTL5B8.1 cells described supra. About 2.5x10* cells
were plated into each well of a 96 well-plate, in DMEM
medium supplemented with 10% fetal bovine serum, 2 mM
L-Glutamine, 100 units/ml penicillin, 500 ug/ml G418, and
3 ug/ml puromycin. Cells were grown to reach 50% con-
fluency the next day and were transfected with 15 ul per well
of a mixture consisting of 100 ul of DMEM, 0.4 ug of
pcDNA3 DNA (“carrier” vector DNA), 0.04 ug of EGFR-
TEV-NIa-Pro cleavage (Leu)-tTA DNA, 0.04 pg of PLC
Gammal-TEV DNA, and 2 ul Fugene (a proprietary trans-
fection reagent containing lipids and other material), which
had been incubated for 15 minutes at room temperature prior
to addition to the cells. Transfected cells were cultured for
about 16 hours before treatment with specified receptor
agonists and inhibitors. After six hours, cells were lysed and
luciferase activity was assayed as described supra. Results
are shown in FIG. 7.

[0223] The addition of 2.5 ng/ml human Epidermal
Growth Factor (corresponding to the EC80 for this ligand)
resulted in a 12.3 fold increase of luciferase reporter gene
activity, while addition of 100 ng/ml human Transforming
Growth Factor—Alpha resulted in an 18.3 fold increase.
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Prior treatment with tyrosine kinase inhibitors (70 uM
AG-494; 03 uM AG-1478; 2 mM RG-130022) before
addition of human Epidermal Growth Factor blocked the
induction of reporter gene activity.

Example 24

[0224] This experiment was designed to demonstrate the
use of the assay to measure the activity of the human Type
I Interferon Receptor.

[0225] A fusion construct was created, comprising DNA
encoding human Interferon Receptor I (IFNAR1) (557
amino acids), which can be found in Genbark under Acces-
sion Number NM__ 000629 (SEQ ID NO: 81), fused in frame
to a DNA sequence encoding amino acids 3-335 of the
tetracycline controlled transactivator tTA, described supra.
Inserted between these sequences is a DNA sequence encod-
ing the amino acid sequence GSENLYFQL (SEQ ID NO:
82) which includes the low efficiency cleavage site for TEV
NIa-Pro, ENLYFQL (SEQ ID NO: 14), described supra. The
CMYV promoter was placed upstream of the Human Inter-
feron Receptor I (IFNAR1) coding region, and a poly A
sequence was placed downstream of the tTA region. This
construct is designated IFNAR1-TEV-Nla-Pro cleavage (L)-
tTA.

[0226] second fusion construct was created, using DNA
encoding Human Interferon Receptor 2, splice variant 2
(IFNAR2.2) (515 amino acids), which can be found at
Genbank, under Accession Number 141942 (SEQ ID NO:
83), fused in frame to a DNA sequence encoding the
catalytic domain of the TEV Nla protease, described supra
corresponding to amino acids 2040-2279 (GenBank acces-
sion number AAA47910) (SEQ ID NO: 84). Inserted
between these sequences is a DNA sequence encoding the
amino acid sequence RS (Arg-Ser). The CMV promoter
region was placed upstream of the Human Interferon Recep-
tor 2 (IFNAR2.2) coding region, and a poly A sequence was
placed downstream of the TEV region. This construct is
designated IFNAR2.2-TEV.

[0227] Expression constructs were also generated in
which the genes for Human Signal Transducer and Activator
of Transcription 1 (STAT1), found in Genbank, under Acces-
sion Number NM_ 007315 (SEQ ID NO: 85), Human
Signal Transducer and Activator of Transcription 2 (STAT2)
found in Genbank, under Accession Number NM__005419
(SEQ ID NO: 86), were expressed under the control of the
CMV promoter region. These constructs were designated
CMV-STAT1 and CMV-STAT?2 respectively.

[0228] The IFNAR1-TEV-NIa-Pro cleavage (L)-tTA and
IFNAR2.2-TEV fusion constructs, together with CMV-
STAT1 and CMV-STAT?2 were transiently transfected into
HTL5BS.1 cells described supra. About 2.5x10* cells were
seeded in each well of a 96 well plate and cultured in DMEM
medium supplemented with 10% fetal bovine serum, 2 mM
L-glutamine, 100 units/ml penicillin, 100 @g/ml G418, and
5 ug/ml puromycin. After 24 hours of incubation, cells were
transfected with 15 ng of each IFNAR1-TEV-NIa-Pro cleav-
age (L)-tTA, IFNAR2.2-TEV, CMV-STATI and CMV-
STAT2 DNA, or with 60 ng control pcDNA plasmid,
together with 0.3 ul Fugene per well. Transfected cells were
cultured for 8-20 hours before treatment with 5000 U/ml
human interferon-alpha or 5000 U/ml human interferon-
beta. At the time of interferon addition, medium was aspi-
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rated and replaced with 293 SFM 1II media supplemented
with 2 mM L-glutamine, 100 units/ml penicillin, 3 pg/ml
puromycin and 500 ug/ml of G418. Interferon-treated cells
were cultured for an additional 18-20 hours before they were
assayed for luciferase reporter gene activity as described
supra. Results are shown in FIG. 8. Treatment with 5000
U/ml IFN-a resulted in 15-fold increase in reporter gene
activity, while treatment with 5000 U/ml IFN-f resulted in
a 10-fold increase. Interferon treatment of HTL5B8.1 cells
transfected with the control plasmid pcDNA3 had no effect
on reporter gene activity. FIG. 9 shows a dose-response
curve generated for IFN-c. in HTL5BS.1 cells transfected
with IFNAR1(ENLYFQ(L)-tTa, IFNAR2.2-TEV, STAT1
and STAT?2 expression constructs as described supra.

Example 25

[0229] This experiment was designed to demonstrate the
use of the assay to measure the activity of the human Type
I Interferon Receptor using a different transcription factor
and a different cell line.

[0230] A fusion construct was created, using DNA encod-
ing Human Interferon Receptor I (IFNAR1), fused in frame
to a DNA sequence encoding the GAL4-NF-kB-fusion,
described supra. Inserted between these sequences is a DNA
sequence encoding the amino acid sequence GSENLYFQL
(SEQ ID NO: 87), which includes the low efficiency cleav-
age site for TEV Nla-Pro, ENLYFQL (SEQ ID NO: 14),
described supra. The CMV promoter was placed upstream of
the Human Interferon Receptor I (IFNAR1) coding region,
and a poly A sequence was placed downstream of the
GALA4-NF-kB region. This construct is designated IFNAR1-
TEV- Nla-Pro cleavage (L)-GAL4-NF-kB.

[0231] CHO-K1 cells were then transiently transfected
with a mixture of five plasmids: IFNAR1-TEV-Nla-Pro
cleavage (L)-GAL4-NF-kB, IFNAR2.2-TEV, CMV-STAT1,
CMV-STAT?2 and pFR-Luc, a luciferase reporter gene plas-
mid under the control of a GALA4-dependent promoter.
About 1.0x10* cells per well were seeded in a 96 well plate
24 hours prior to transfections in DMEM medium supple-
mented with 10% fetal bovine serum, 2 mM L-glutamine,
100 units/ml penicillin. Cells were transfected the following
day with 10 ng of reporter plasmid (pFR-Luc), plus 20 ng of
each of the expression constructs described supra or with 10
ng reporter plasmid plus 80 ng of control pcDNA3 plasmid,
together with 0.3 ul Fugene per well. Transfected cells were
cultured for 8-20 hours before treatment with 5000 U/ml
human interferon-alpha. At the time of interferon addition.
medium was aspirated and replaced with DMEM media
supplemented with 2 mM L-glutamine, 100 units/ml peni-
cillin. Interferon-treated cells were cultured for an additional
6 hours before they were assayed for luciferase reporter gene
activity as described supra. Results are shown in FIG. 10.
IFN-c. treatment of CHO-K1 cells transfected with the
reporter, IFNAR and STAT constructs resulted in 3-fold
increase in reporter gene activity, while interferon treatment
of cells transfected with the reporter and control plasmids
had no effect on reporter gene activity.

Example 26

[0232] This set of experiments was carried out to demon-
strate additional enhancements of the assay using receptor
modifications designed to increase the affinity of the test
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receptor for the interacting protein. In these examples, the
fusion junction between the test receptor and a C-terminal
tail domain of GRPR (Genbank Accession Number:
NM_ 005314) (SEQ ID NO: 59) was made 17-23 amino
acids after the conserved NPXXY motif at the end of the
seventh transmembrane helix.

[0233] First, PCR was used to produce a DNA fragment
encoding the C-terminal 42 amino acids from GRPR begin-
ning 2 amino acids after the putative palmitoylation site
(hereafter referred to as GRPR 42aa). The fragment was
designed such that the first amino acid of the C-terminal tail
is preceded by two amino acids (Ser, S and Arg, R) which
are encoded by the Xbal restriction site TCTAGA, and the
stop codon is replaced by two amino acids (Gly, G and Ser,
S) which are encoded by a BamnHI restriction site
GGATCC. This was accomplished by amplifying a plasmid
containing the GRPR coding region with primers

tctagaggcctgatcatceggtetcac
and

(SEQ ID NO: 88)

gaggatccgacataccgctcgtgaca (SEQ ID NO: 67)

[0234] Next the coding region of OPRK (Genbank Acces-
sion Number: NM_000912) (SEQ ID NO: 51) was modified
to place insert an Xbal site after Pro-347. This was done
using PCR with the primers

ggtctacttgatgaattectggec
and

(SEQ ID NO: 52)

tctagatggaaaacagaagteceggaaac (SEQ ID NO: 89)

[0235] In addition, the coding region of ADRAIA (Gen-
bank Accession Number: NM__000680) (SEQ ID NO: 90)
was modified to insert an Xbal site after Lys-349. This was
done using PCR with the primers

ctcggatatctaaacagctgcatcaa
and

(SEQ ID NO: 91)

tctagactttctgcagagacactggattc (SEQ ID NO: 92)

[0236] In addition, the coding region of DRD2 (Genbank
Accession Number: NM__000795) (SEQ ID NO: 37) was
modified to insert two amino acids (Leu and Arg) and an
Xbal site after Cys-343. This was done using PCR with the
primers

gaattcatggatccactgaatctgtce
and

(SEQ ID NO: 38)

tctagatcgaaggcagtggaggatcttcagg (SEQ ID NO: 93)

[0237] The modified OPRK receptor coding region was
cut with EcoRI and Xbal and the GRPR 42aa C-terminal tail
fragment was cut with Xbal and BaniHI. Both fragments
were ligated into a plasmid containing the OPRK receptor
with the AVPR2 C-terminal tail-low-efficiency cleavage
site-tTA described supra which had been digested with
EcoRI and BamHI.

[0238] The modified ADRAIA receptor coding region was
cut with EcoRV and Xbal and the OPRK-GRPR 42aa
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Tail-tTA fusion construct containing the low efficiency
cleavage site was cut with Xbal and Xhol. Both fragments
were ligated into a plasmid containing the ADRA1A recep-
tor which had been digested with EcoRV and Xhol.

[0239] The modified DRD2 receptor coding region was
cut with EcoRI and Xbal and the OPRK-GRPR 42aa Tail-
tTA fusion construct containing the low efficiency cleavage
site was cut with Xbal and Xhol. Both fragments were
ligated into a pcDNAG plasmid digested with EcoRI and
Xhol

[0240] HTLA 2C11.6 cells, described supra, were trans-
fected with OPRK-GRPR 42aa Tail-tTA fusion construct
containing the low efficiency cleavage site and assays were
carried out using 10 uM U-69593, an agonist for OPRK. The
maximal response to U-69593 resulted in an approximately
200-fold increase in reporter gene activity.

[0241] HTLA 2C11.6 cells were transfected with
ADRA1A-GRPR 42aa Tail-tTA fusion construct containing
the low efficiency cleavage site and assays were carried out
using 10 #M epinephrine, an agonist for ADRATA. The
maximal response to epinephrine resulted in an approxi-
mately 14-fold increase in reporter gene activity.

[0242] HTLA 2C11.6 cells were transfected with DRD2-
GRPR 42aa Tail-tTA fusion construct containing the low
efficiency cleavage site and assays were carried out using 10
uM dopamine, an agonist for DRD2. The maximal response
to dopamine resulted in an approximately 30-fold increase in
reporter gene activity.

Example 27

[0243] This set of experiments were carried out to dem-
onstrate further enhancements of the assay using a different
set of test receptor modifications designed to increase the
affinity for the interacting protein. In these examples, the
C-terminal domain of the test receptor was replaced with a
portion of the endogenous C-terminal tail domain of GRPR.

[0244] First, PCR was used to produce a DNA fragment
encoding the truncated GRPR tail, specifically a sequence
encoding 23 amino acids from Gly-343 to Asn-365. The
fragment was designed such that the first amino acid of the
C-terminal tail is preceded by two amino acids (Ser, S and
Arg, R) which are encoded by the Xbal restriction site
TCTAGA. and the Ser-366 is replaced by two amino acids
(Gly, G and Ser, S) which are encoded by a BamHI restric-
tion site GGATCC. This was accomplished by amplifying a
plasmid containing the GRPR coding region with primers

tctagaggectgatcatcceggteteac
and

(SEQ ID NO: 94)

cggatccegttggtactettgagg (SEQ ID NO: 95)

[0245] Next the truncated GRPR fragment (hereafter
referred to as GRPR 23aa Tail) was cut with Xbal and
BamHI and inserted into the OPRK-GRPR 42aa Tail-{TA
fusion construct containing the low efficiency cleavage site
described herein, digested with Xbal and BamHI.

[0246] Similarly, the GRPR 23aa Tail fragment was cut
with Xbal and BamHI and inserted into the ADRALA-
GRPR 42aa Tail-tTA fusion construct containing the low
efficiency cleavage site described herein, digested with Xbal
and BamHI.
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[0247] HTLA 2C11.6 cells were transfected with OPRK-
GRPR 23aa Tail -tTA fusion construct containing the low
efficiency cleavage site and assays were carried out using 10
4M U-69593, an agonist for OPRK. The maximal response
to U-69593 resulted in an approximately 115-fold induction
of reporter gene expression over the background.

[0248] HTLA 2C11.6 cells were transfected with
ADRAIA-GRPR 23aa Tail-tTA fusion construct containing
the low efficiency cleavage site and assays were carried out
using 10 uM epinephrine, an agonist for ADRA1A. The
maximal response to epinephrine resulted in an approxi-
mately 102-fold induction of reporter gene expression over
the background.

Example 28

[0249] This experiment was designed to demonstrate the
use of the assay to measure the activity of the receptor
tyrosine kinase Insulin-like Growth Factor-1 Receptor
(IGF1R), specifically by monitoring the ligand-induced
recruitment of the intracellular signaling protein SHC1 (Src
homology 2 domain-containing transforming protein 1).

[0250] A first fusion construct was created, comprising
DNA encoding the human IGF-1R, which can be found at
GenBank under the Accession Number NM__000875 (SEQ
ID NO: 96), fused in frame to a DNA sequence encoding
amino acids 3-335 of the tetracycline-controlled transacti-
vator tTA, described supra. Inserted between these
sequences is a DNA sequence encoding the amino acid
sequence GSENLYFQL (SEQ ID NO: 82) which includes
the low efficiency cleavage site for TEV Nla-Pro, ENLY-
FQL(SEQ ID NO: 14), described supra. The CMV promoter
was placed upstream of the IGFIR coding region, and a
polyA sequence was placed downstream of the tTA region.
This construct is designated IGF I R-TEV-NIa-Pro cleavage
(Lew)-tTA.

[0251] Asecond fusion construct was created, comprising
DNA encoding the PTB domain of human SHCI, corre-
sponding to amino acids 1-238 (GeneBank accession num-
ber BC014158) (SEQ ID NO: 97) fused in frame to a DNA
sequence encoding the catalytic domain of mature TEV Nla
protease, described supra, corresponding to amino acids
2040-2279 (GeneBank accession number AAA47910) (SEQ
ID NO: 79). Inserted between these sequences is a linker
DNA sequence encoding the amino acids NSGS (SEQ ID
NO: 98). The CMV promoter was placed upstream of the
SHC1 PTB domain coding sequence and a polyA sequence
was placed downstream of the TEV Nla protease sequence.
This construct is designated SHC1-TEV.

[0252] The IGFIR-TEV-NIa-Pro cleavage (Leu)-tTA and
SHC1-TEV fusion constructs were transfected into clone
HTL5BS.1 cells described supra. About 2.5x10* cells were
plated into each well of a 96 well-plate, in DMEM medium
supplemented with 10% fetal bovine serum, 2 mM
L-Glutamine, 100 units/ml penicillin, 500 gg/ml G418, and
3 ug/ml puromycin. Cells were grown to reach 50% con-
fluency the next day and were transfected with 15 ul per well
of a mixture consisting of 100 ul of DMEM, 0.2 ug of
IGF1R-TEV-NIa-Pro cleavage (Leu)-tTA DNA, 0.2 ug of
SHC1-TEV DNA, and 2 ul Fugene (a proprietary transfec-
tion reagent containing lipids and other material), which had
been incubated for 15 minutes at room temperature prior to
addition to the cells. Transfected cells were cultured for
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about 16 hours before treatment with a specific receptor
agonist. After 24 hours, cells were lysed and luciferase
activity was assayed as described supra.

[0253] The addition of 1 gM human Insulin-like Growth
Factor 1 resulted in a 90 fold increase of luciferase reporter
gene activity.

Example 29

[0254] This experiment was designed to demonstrate the
use of the assay to measure the interaction of two test
proteins that are not normally membrane bound. In this
example, the assay was used to measure the ligand-induced
dimerization of the nuclear steroid hormone receptors, ESR1
(estrogen receptor 1 or ER alpha) and ESR2 (estrogen
receptor 2 or ER beta). In this example, ESR1 is fused to the
transcription factor tTA, where the cleavage site for the TEV
Nla-Pro protease is inserted between the ESR1 and tTA
sequences. This ESR1-tTA fusion is tethered to the mem-
brane by a fusion to the intracellular, C-terrminal end of the
transmembrane protein CD8. CD8 essentially scrves as an
inert scaffold that tethers ESR1 to the cytoplasmic side of the
cell membrane. The transcription factor fused thereto cannot
enter the nucleus until interaction with ESR2 and protease.
Any transmembrane protein could be used. This CDS§-
ESRI1-TEV NIla Pro cleavage-tTA fusion protein is
expressed together with a second fusion protein comprised
of ESR2 and the TEV NIa-Pro protease in a cell line
containing a tTA-dependent reporter gene. The estrogen-
induced dimerization of ESR1 and ESR2 thereby triggers
the release of the tTA transcription factor from the mem-
brane bound fusion, which is detected by the subsequent
induction in reporter gene activity.

[0255] A fusion construct was created, comprising DNA
encoding human CD8 gene (235 amino acids), which can be
found in Genbank under Accession Number NM_ 001768
(SEQ ID NO: 99), fused in frame to a DNA sequence
encoding the human ESR1 (596 amino acids), which can be
found in Genbank under Accession Number NM__000125
(SEQ ID NO: 100). Inserted between these sequences is a
DNA sequence encoding the amino acid sequence GRA
(Gly-Arg-Ala). The resulting construct is then fused in
frame to a DNA sequence encoding amino acids 3-335 of the
tetracycline controlled transactivator tTA, described supra.
Inserted between these sequences is a DNA sequence encod-
ing the amino acid sequence GSENLYFQL (SEQ ID NO:
82) which includes the low efficiency cleavage site for TEV
Nla-Pro, ENLYFQL (SEQ ID NO: 14), described supra. The
CMYV promoter was placed upstream of the Human CDS§
coding region, and a poly A sequence was placed down-
stream of the tTA region. This construct is designated
CD8-ESR1 -TEV-Nla-Pro cleavage (L)-tTA.

[0256] A second fusion construct was created, using DNA
encoding Human Estrogen Receptor beta (ESR2) (530
amino acids), which can be found at Genbank, under Acces-
sion Number NM_ 001437 (SEQ ID NO: 101), fused in
frame to a DNA sequence encoding the catalytic domain of
the TEV Nla protease, described supra, corresponding to
amino acids 2040-2279 (GenBank accession number
AAA47910) (SEQ ID NO: 84). Inserted between these
sequences is a DNA sequence encoding the amino acid
sequence RS (Arg-Ser). The CMV promoter region was
placed upstream of the Human Estrogen Receptor beta
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(ESR2) coding region, and a poly A sequence was placed
downstream of the TEV region. This construct is designated
ESR2-TEV.

[0257] The CDS-ESRI-TEV-Nla-Pro cleavage (L)-tTA
and ESR2-TEV fusion constructs, together with pCDNA3
were transiently transfected into HTL5BS.1 cells described
supra. About 2.0x10" cells were seeded in each well of a 96
well plate and cultured in phenol-free DMEM medium
supplemented with 10% fetal bovine serum., 2 mM
L-glutamine, 100 units/m] penicillin, 100 @g/ml G418, and
5 ug/ml puromycin. After 24 hours of incubation, cells were
transfected with a mixture of 5 ng of ESR1-TEV-Nia-Pro
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cleavage (L)-tTA, 15 ng of ESR2-TEV and 40 ng of
PCDNAZ3, together with 0.3 ul Fugene per well. 6 hours after
transfection, the cells were washed with PBS and incubated
in 100 ul of phenol-free DMEM without serum for 24 hours
before treatment with 50 nM 17-f Estradiol. Ligand-treated
cells were cultured for an additional 18-20 hours before they
were assayed for luciferase reporter gene activity as
described supra. Treatment with 50 nM 17-f Estradiol
resulted in a 16-fold increase in reporter gene activity.

[0258] Other features of the invention will be clear to the
skilled artisan and need not be reiterated here.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 101

<210> SEQ ID NO 1

<211> LENGTH: 20153

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

actgcgaagc ggcttcttca gagcacgggc tggaactggc aggcaccgecg agcccctagce 60

acccgacaag ctgagtgtgc aggacgagtc cccaccacac ccacaccaca gccgctgaat 120

gaggcttcca ggcgtccget cgecggccecge agagccccgce cgtgggtceg cccgetgagg 180

cgcccccage cagtgcgett acctgccaga ctgcgocgecca tggggcaacc cgggaacggce 240

agcgccttet tgctggcacc caatagaagc catgcgccgg accacgacgt cacgcagcaa 300

agggacgagg tgtgggtggt gggcatgggc atcgtcatgt ctctcatcgt cctggeccatce 360

gtgtttggca atgtgctggt catcacagcc attgccaagt tcgagcgtet gcagacggtce 420

accaactact tcatcacttc actggcctgt gctgatctgg tcatgggcct ggcagtggtg 480

ccectttgggg ccgecccatat tcttatgaaa atgtggactt ttggcaactt ctggtgcgag 540

ttttggactt ccattgatgt gctgtgcgtc acggccagca ttgagaccct gtgcgtgatc 600

gcagtggatc gctactttgc cattacttca cctttcaagt accagagcct gctgaccaag 660

aataaggccc gggtgatcat tctgatggtg tggattgtgt caggccttac ctccttettg 720

cccattcaga tgcactggta ccgggccacc caccaggaag ccatcaactg ctatgccaat 780

gagacctgct gtgacttctt cacgaaccaa gcctatgcca ttgcctcette catcgtgtecce 840

ttctacgttc ccctggtgat catggtcttc gtctactcca gggtctttca ggaggccaaa 900

aggcagctcc agaagattga caaatctgag ggccgcttcce atgtccagaa ccttagccag 260

gtggagcagg atgggcggac ggggcatgga ctccgcagat cttccaagtt ctgcttgaag 1020

gagcacaaag ccctcaagac gttaggcatc atcatgggca ctttcaccet ctgctggetg 1080

cccttoctteca tcgttaacat tgtgcatgtg atccaggata acctcatccg taaggaagtt 1140

tacatcctece taaattggat aggctatgtc aattctggtt tcaatcccet tatctactge 1200

cggagcccag atttcaggat tgecttecag gagettetgt geoctgegecag gteottetttg 1260

aaggcctatg ggaatggcta ctccagcaac ggcaacacag gggagcagag tggatatcac 1320

gtggaacagg agaaagaaaa taaactgctg tgtgaagacc tcccaggcac ggaagacttt 1380

gtgggccatce aaggtactgt gcctagecgat aacattgatt cacaagggag gaattgtagt 1440
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-continued

acaaatgact cactgctgta aagcagtttt tctactttta aagaccccce cccccccaac 1500
agaacactaa acagactatt taacttgagg gtaataaact tagaataaaa ttgtaaaaat 1560
tgtatagaga tatgcagaag gaagggcatc cttctgcctt ttttattttt ttaagetgta 1620
aaaagagaga aaacttattt gagtgattat ttgttatttg tacagttcag ttcctetttg 1680
catggaattt gtaagtttat gtctaaagag ctttagtcct agaggacctg agtctgetat 1740
attttcatga cttttccatg tatctaccte actattcaag tattaggggt aatatattge 1800
tgctggtaat ttgtatctga aggagatttt ccttcctaca ccettggact tgaggatttt 1860
gagtatctcg gacctttcag ctgtgaacat ggactcttee cccactecte ttatttgete 1920
acacggggta ttttaggcag ggatttgagg agcagcttca gttgttttece cgagcaaagg 1980
tctaaagttt acagtaaata aaatgtttga ccatg 2015
<210> SEQ ID NO 2

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 2

gattgaagat ctgcettett getgge 26
<210> SEQ ID NO 3

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 3

gcagaacttyg gaagacctge ggagtee 27
<210> SEQ ID NO 4

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 4

ggactccgca ggtcttecaa gttetge 27
<210> SEQ ID NO 5

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 5

ttecggatcet agcagtgagt catttgt 27
<210> SEQ ID NO 6

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 6

Glu Asn Leu Tyr Phe Gln Ser

5

<210> SEQ ID NO 7
<211> LENGTH: 32
«212> TYPE: DNA
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<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 7

ccggatccte tagattagat aaaagtaaag tg
<210> SEQ ID NO 8

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 8

gactcgagct agcagtatcc tcgcgcccce taccce

<210> SEQ ID NO 9

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 9

gagaacctgt acttccag

<210> SEQ ID NO 10

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 10

ggatccgaga acctgtactt ccagtacaga tta
<210> SEQ ID NO 11

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 11

ctcgagagat cctegegece cctacccace
<210> SEQ ID NO 12

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 12

Glu Asn Leu Tyr Phe Gln Tyr

5

<210> SEQ ID NO 13

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 13

ggatccgaga acctgtactt ccagctaaga tta
<210> SEQ ID NO 14

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 14

Glu Asn Leu Tyr Phe Gln Leu

32

35

18

33

30

33
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-continued

5
<210> SEQ ID NO 15
<211> LENGTH: 33
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 15
gcggccgcca ccatgaacgg taccgaaggc cca 33
<210> SEQ ID NO 16
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 16
ctggtgggtg gcccggtace a 21
<210> SEQ ID NO 17
<211> LENGTH: 1936
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
ccecgegtgt ctgetaggag agggegggea gegecgegge gcegegegate cggetgacge 60
atctggecce ggttecccaa gaccagageq gggecgggaq ggagggggaa gaggcgagag 120
cgeggaggge gegegtgege attggegegg ggaggageag ggatettgge agegggegag 180
gaggctgega gegagceegeg aaccgagegqg geggegggeqg cgegeaccat gggggagaaa 240
ccegggacca gggtettcaa gaagtegage cctaactgea agetcaccegt gtacttggge 300
aagcgggact tcgtagatca cctggacaaa gtggacccetg tagatggegt ggtgettgtg 360
gaccetgact acctgaagga ccgcaaagtg tttgtgacce tcacetgege cttecgetat 420
ggccgtgaag acctggatgt getgggettg tccttcoccgea aagacctgtt catcgecace 480
taccaggect teeccceggt geccaaccca ccceggecce ccacecgect gcaggacegqg 540
ctgetgagga agetgggceca gcatgcccac ccctteottet tcaccatace ccagaatett 600
ccatgetceg tcacactgeca gccaggccca gaggatacag gaaaggectg cggcgtagac 660
tttgagattc gagccttetg tgctaaatca ctagaagaga aaagccacaa aaggaactcet 720
gtgcggetgg tgatccgaaa ggtgcagtte gccccggaga aacccggecce ccagcecttca 780
gccgaaacca cacgecactt cctcatgtet gaccggtcce tgcacctcega ggettccetg 840
gacaaggagc tgtactacca tggggagccc ctcaatgtaa atgtccacgt caccaacaac 900
tccaccaaga ccgtcaagaa gatcaaagte tctgtgagac agtacgccga catctgecte 960
ttcagcaccqg cccagtacaa gtgtcetgtg gectcaactcg aacaagatga ccaggtatct 1020
cccagctcoca cattetgtaa ggtgtacacce ataaccccac tgetcagega caaccgggag 1080
aagcggggte tcgeectgga tgggaaactc aagcacgagg acaccaacct ggcttccage 1140
accatcgtga aggagggtgc caacaaggag gtgctgggaa tcctggtgte ctacagggte 1200
aaggtgaagc tggtggtgtc tcgaggeggg gatgtcocteotg tggagetgeco ttttgttett 1260
atgcacccca agccccacga ccacatccee ctccccagac cccagtecage cgetceggag 1320
acagatgtce ctgtggacac caacctcatt gaatttgata ccaactatge cacagatgat 1380
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gacattgtgt ttgaggactt tgcccggett cggectgaagg ggatgaagga tgacgactat
gatgatcaac tctgctagga ageggggtgg gaagaaggga ggggatgggy ttgggagagg
tgagggcagg attaagatcc ccactgtcaa tgggggattg tcccagcccc tcttcecttce
ccctcacctg gaagecttctt caaccaatcc cttcacactc tctccceccat ccccccaaga
tacacactgg accctctctt gctgaatgtg ggcattaatt ttttgactgc agctctgett
ctccageccce gecegtgggtg gcaagctgtg ttcataccta aattttetgg aaggggacag
tgaaaagagg agtgacagga gggaaagggg gagacaaaac tcctactctc aacctcacac
caacacctcc cattatcact ctctctgcce ccattcctte aagaggagac cctttgggga
caaggccgtt tctttgtttc tgagcataaa gaagaaaata aatcttttac taagcatgaa
aaaaaaaaaa aaaaaa

<210> SEQ ID NO 18

<211> LENGTH: 35

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 18

caggatccte tggaatgggg gagaaacccg ggacc

<210> SEQ ID NO 19

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 19

ggatccegeag agttgatcat catagtegte

<210> SEQ ID NO 20

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 20

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala
5

<210> SEQ ID NO 21

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 21

agatctaget tgtttaaggg accacgtg
<210> SEQ ID NO 22

<211> LENGTH: 62

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 22

gcggecgete aagcegtaatc tggaacatca tatgggtacg agtacaccaa ttcattcatg
ag

<210> SEQ ID NO 23
«211> LENGTH: 1809

1440

1500

1560

1620

1680

1740

1800

1860

1920

1936

35

30

28

60

62
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 23
agaagatcct gggttctgtg catccgtctg tctgaccatce cctctcaatc ttccctgecce 60

aggactggcc atactgccac cgcacacgtg cacacacgcc aacaggcatc tgccatgctg 120
gcatctctat aagggctcca gtccagagac cctgggccat tgaacttgct cctcaggcag 180
aggctgagtc cgcacatcac ctccaggccc tcagaacacc tgccccagcc ccaccatget 240
catggcgtce accacttccg ctgtgcctgg gcatccctet ctgcccagec tgcccagcaa 300
cagcagccag gagaggccac tggacacccg ggacccgetg ctageceggg cggagetgge 360
gctgctctee atagtctttg tggectgtgge cctgagcaat ggcctggtge tggeggecect 420
agctcggcgg ggccggcggg gccactggge acccatacac gtcttcattg gccacttgtg 480
cctggccgac ctggecgtgg ctetgttcca agtgectgecce cagetggect ggaaggccac 540
cgaccgctte cgtgggccag atgccctgtg tcgggoccgtg aagtatctge agatggtggg 600
catgtatgce tcctectaca tgatcctgge catgacgetg gaccgccacc gtgccatctg 660
ccgtcccatg ctggegtacce gccatggaag tggggctcac tggaaccgge cggtgctagt 720
ggettgggee ttetegetee ttetcagect gecccagete tteatetteg cccagegeaa 780
cgtggaaggt ggcagcgggg tcactgactg ctgggcctge tttgcggage cctggggecg 840
tegracctat gtecacctgga ttgeccetgat ggtgttegtg geacetacce tgggtatcege 900
cgectgecag gtgetcatet tcegggagat tcatgecagt ctggtgecag ggecatcaga 960
gaggccetggg gggcegcecgea ggggacgeeg gacaggeage ccceggtgagg gageccacgt 1020
gtcagecaget gtggecaaga ctgtgaggat gacgetagtyg attgtggteg tetatgtget 1080
gtgotgggca ccettettee tggtgeaget gtgggeoegeg tgggaccegg aggcacctet 1140
ggaaggggcyg ccetttgtge tacteatgtt getggecage cteaacaget geaccaacce 1200
ctggatctat gcatcttteca gcagecagegt gtectecagag ctgegaaget tgetetgetg 1260
tgeccegggga cgecaccccac ccagcctggg tccccaagat gagtectgeca ccaccgecag 1320
ctecotecetg geocaaggaca ctteategtg aggageotgtt gggtgtettg cectetagagg 1380
ctttgagaag ctcagetgee ttectgggge tggtectggg agecactggg agggggacce 1440
gtggagaatt ggccagagcc tgtggccceg aggetgggac actgtgtgge cctggacaag 1500
ccacageccce tgectgggte tccacatcee cagetgtatg aggagagett caggecccag 1560
gactgtgggg gcccetcagg tcageotcact gagetgggtg taggagggge tgcagcagag 1620
gcctgaggag tggcaggaaa gagggagcag gtgcccccag gtgagacage ggtcccaggg 1680
gcctgaaaag gaaggaccag gctggggcca ggggaccttce ctgtetecege cttteotaatce 1740
ccteoectect cattetetce ctaataaaaa ttggagetet tttccacatg gcaaggggte 1800
tcettggaa 1809
<210> SEQ ID NO 24

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 24

gaattcatge tcatggegte caccac 26
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<210> SEQ ID NO 25
<211> LENGTH: 27
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 25
ggatcccgat gaagtgtcct tggcecag 27
<210> SEQ ID NO 26
<211> LENGTH: 1266
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26
atggatgtgc tcagccctgg tcagggcaac aacaccacat caccaccggc tccctttgag 60
accggcggca acactactgg tatctccgac gtgaccgtca gctaccaagt gatcacctct 120
ctgctgetgg gcacgctcat cttctgcgeg gtgetgggeca atgegtgegt ggtggetgece 180
atcgccttgg agcgectccct gcagaacgtg gccaattatce ttattggetc tttggcggtce 240
accgacctca tggtgtcggt gttggtgctg cccatggccg cgctgtatca ggtgctcaac 300
aagtggacac tgggecaggt aacctgcgac ctgttcateg ccctegacgt getgtgetge 360
acctcatcca tcttgcacct gtgcgccatc gcgectggaca ggtactggge catcacggac 420
cccatcegact acgtgaacaa gaggacgece cggecgegtg cgeteatete getcacttgg 480
cttattgget tecteatete tateccegece atcctggget ggegeaccce ggaagaccege 540
teggacececg acgcatgeac cattagcaag gatcatgget acactatcta ttecaccettt 600
ggagetttet acateceget getgetcatg ctggttetet atgggegeat attccgaget 660
gegegettee gecateccgcaa gacggtcaaa aaggtggaga agaccggagce ggacacccge 720
catggagceat ctecegecce gcageccaag aagagtgtga atggagagte ggggageagg 780
aactggaggce tgggegtgga gagcaaggct gggggtgete tgtgegecaa tggegeggtg 840
aggcaaggtg acgatggcge cgccctggag gtgatcgagg tgcaccgagt gggcaactce 900
aaagagcact tgcctctgee cagecgagget ggtcctacce cttgtgecce cgectettte 960
gagaggaaaa atgagcgcaa cgccgaggog aagcocgcaaga tggccctgge ccgagagagg 1020
aagacagtga agacgctggg catcatcatg ggcaccttca tcectetgetg getgecette 1080
ttecatcgtgg ctettgttet geccttetge gagagcaget gecacatgec caccetgttg 1140
ggcgecataa tcaattgget gggctactce aactctetge ttaaccecegt catttacgea 1200
tacttcaaca aggactttca aaacgcgttt aagaagatca ttaagtgtaa cttctgeege 1260
cagtga 1266
<210> SEQ ID NO 27
<211> LENGTH: 26
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 27
gaattcatgg atgtgctcag ccctgg 26

<210> SEQ ID NO 28
<211> LENGTH: 25
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<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 28

ggatccctgg cggcagaact tacac

<210> SEQ ID NO 29

<211> LENGTH: 1401

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 29

atgaataact caacaaactc ctctaacaat agcctggctc ttacaagtcc ttataagaca
tttgaagtgg tgtttattgt cctggtggect ggatccctca gtttggtgac cattatcggg
aacatcctag tcatggtttc cattaaagtc aaccgccacc tccagaccgt caacaattac
tttttattca gcttggectg tgctgacctt atcataggtg ttttctccat gaacttgtac
accctctaca ctgtgattgg ttactggcct ttgggacctg tggtgtgtga cctttggcta
gccctggact atgtggtcag caatgcctca gttatgaatc tgctcatcat cagctttgac
aggtacttct gtgtcacaaa acctctgacc tacccagtca agcggaccac aaaaatggca
ggtatgatga ttgcagetge ctgggtccte tettteatee tetgggetce agecattete
ttctggcagt tcattgtagg ggtgagaact gtggaggatg gggagtgcta cattcagttt
ttttecaatg ctgetgtecac ctttggtacyg getattgeag cettetattt gecagtgate
atcatgactg tgctatattg gcacatatce cgagecageca agagecaggat aaagaaggac
aagaaggagce ctgttgccaa ccaagaccce gtttetccaa gtetggtaca aggaaggata
gtgaagccaa acaataacaa catgeccage agtgacgatg gcectggagca caacaaaatce
cagaatggca aagceccccag ggatcetgtg actgaaaact gtgttcaggg agaggagaag
gagagctceca atgactceccac ctcagtcagt getgttgect ctaatatgag agatgatgaa
ataacccagg atgaaaacac agtttccact tccctgggee attccaaaga tgagaactet
aagcaaacat gcatcagaat tggcaccaag accccaaaaa gtgactcatg taccccaact
aataccaccqg tggaggtagt ggggtcttca ggtcagaatg gagatgaaaa gcagaatatt
gtagcccgeca agattgtgaa gatgactaag cagcctgcaa aaaagaagcc tcctecttee
cgggaaaaga aagtcaccag gacaatcttg gectattctgt tggetttcat catcacttgg
gccccataca atgtcatggt getcattaac accttttgtg caccttgeat ccccaacact
gtgtggacaa ttggttactg gctttgttac atcaacagca ctatcaacce tgectgetat
gcactttgca atgccacctt caagaagacc tttaaacacc ttctcatgtg tcattataag
aacataggcg ctacaaggta a

<210> SEQ ID NO 30

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 30

gaattcatga ataactcaac aaactcc

<210> SEQ ID NO 31
<211> LENGTH: 25

25

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1401

27
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<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 31
agatctcctt gtagegecta tgtte 25
<210> SEQ ID NO 32
<211> LENGTH: 3655
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32
cttcagatag attatatctg gagtgaagga tcctgccacc tacgtatctg gcatagtatt 60
ctgtgtagtg ggatgagcag agaacaaaaa caaaataatc cagtgagaaa agcccgtaaa 120
taaaccttca gaccagagat ctattctcca gcttatttta agctcaactt aaaaagaaga 180
actgttctcet gattctttte gecttcaata cacttaatga tttaactcca ccctecttea 240
aaagaaacag catttcctac ttttatactg tctatatgat tgatttgcac agctcatctg 300
gccagaagag ctgagacatc cgttccccta caagaaactc tcccecgggtg gaacaagatg 360
gattatcaag tgtcaagtcc aatctatgac atcaattatt atacatcgga gccctgccaa 420
aaaatcaatg tgaagcaaat cgcageccege ctectgecte cgetetacte actggtgtte 480
atctttggtt ttgtgggcaa catgctggtc atcctcatcc tgataaactg caaaaggctg 540
aagagcatga ctgacatcta cctgetcaac ctggecatet ctgacctgtt ttteettett 600
actgtecccet tetgggetca ctatgetgee geccagtggg actttggaaa tacaatgtgt 660
caactettga cagggeteta ttttatagge ttettetetg gaatettett catcatecte 720
ctgacaateqg ataggtacct ggetgtegte catgetgtgt ttgetttaaa agecaggacyg 780
gtcacctttg gggtggtgac aagtgtgatc acttgggtgg tggetgtgtt tgegtectete 840
ccaggaatca tctttaccag atctcaaaaa gaaggtctte attacacctg cagetetceat 900
tttccataca gtcagtatca attctggaag aatttccaga cattaaagat agtcatcttg 960
gggotggtce tgecgetget tgtcatggte atetgeotact cgggaatcet azaaactetg 1020
cttoggtgte gaaatgagaa gaagaggcac agggetgtga ggettatett caccatcatg 1080
attgtttatt ttetettetg ggetccctac aacattgtee ttetectgaa caccttecag 1140
gaattctttg gcctgaataa ttgcagtage tctaacaggt tggaccaage tatgcaggtg 1200
acagagacte ttgggatgac gcactgetge atcaacccca tcatctatge ctttgteggg 1260
gagaagttca gaaactacct cttagtcttc ttccaaaage acattgeccaa acgettetge 1320
aaatgctgtt ctattttcca gcaagagget cccgagegag caagetcagt ttacacccga 1380
tccactgggg agcaggaaat atctgtggge ttgtgacacg gactcaagtg ggeotggtgac 1440
ccagtcagag ttgtgcacat ggcttagttt tcatacacag cectgggetgg gggtggggtg 1500
ggagaggtct tttttaaaag gaagttactg ttatagaggg tctaagattc atccatttat 1560
ttggcatetg tttaaagtag attagatctt ttaagcccat caattataga aagccaaatc 1620
aaaatatgtt gatgaaaaat agcaaccttt ttatctccce ttcacatgca tcaagttatt 1680
gacaaactct cccttcacte cgaaagttce ttatgtatat ttaaaagaaa gcctcagaga 1740
attgctgatt cttgagttta gtgatctgaa cagaaatacc aaaattattt cagaaatgta 1800
caacttttta cctagtacaa ggcaacatat aggttgtaaa tgtgtttaaa acaggtettt 1860
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gtcttgectat ggggagaaaa gacatgaata tgattagtaa agaaatgaca cttttcatgt 1920
gtgatttcce ctccaaggta tggttaataa gtttcactga cttagaacca ggecgagagac 1980
ttgtggectg ggagagetgg ggaagecttct taaatgagaa ggaatttgag ttggatcatce 2040
tattgctgge aaagacagaa gcctcactgc aagcactgca tgggcaagct tggctgtaga 2100
aggagacaga gctggttggg aagacatggg gaggaaggac aaggctagat catgaagaac 2160
cttgacggca ttgctcegte taagtcatga gectgagcagg gagatcetgg ttggtgttge 2220
agaaggttta ctctgtggcc aaaggagggt caggaaggat gagcatttag ggcaaggaga 2280
ccaccaacag ccctcaggtce agggtgagga tggcctectge taagetcaag gecgtgaggat 2340
gggaaggagqg gaggtattcqg taaggatggg aaggagggag gtattcgtge agecatatgag 2400
gatgcagagt cagcagaact ggggtggatt tggtttggaa gtgagggtca gagaggagtc 2460
agagagaatc cctagtcttc aagcagattg gagaaaccct tgaaaagaca tcaagcacag 2520
aaggaggagg aggaggttta ggtcaagaag aagatggatt ggtgtaaaag gatgggtctg 2580
gtttgcagag cttgaacaca gtctcaccca gactccagge tgtctttcac tgaatgette 2640
tgacttcata gatttccttc ccatcccage tgaaatactg aggggtctcc aggaggagac 2700
tagatttatg aatacacgag gtatgaggtce taggaacata cttcagetca cacatgagat 2760
ctaggtgagg attgattacc tagtagtcat ttcatgggtt gttgggagga ttctatgagg 2820
caaccacagq cagcatttag cacatactac acattcaata ageatcaaac tettagttac 2880
tecattcaggg atageactga gcaaagcatt gagcaaaggg gteccatata ggtgagggaa 2940
gcectgaaaaa ctaagatget gectgeccag tgeacacaag tgtaggtate attttetgea 3000
tttaaccegte aataggcaaa ggggggaagg gacatattca tttggaaata agetgecttg 3060
agccttaaaa cccacaaaag tacaatttac cagecteegt atttecagact gaatgggggt 3120
ggggggggcy ccettaggtac ttattecaga tgecttetee agacaaacca gaageaacag 3180
aaaaaatcgt cteteccetee ctttgaaatg aatataccee ttagtgtttg ggtatattea 3240
tttcaaaggg agagagagag gtttttttet gttotttcte atatgattgt geacatactt 3300
gagactgttt tgaatttggg ggatggctaa aaccatcata gtacaggtaa ggtgagggaa 3360
tagtaagtgg tgagaactac tcagggaatg aaggtgtcag aataataaga ggtgctactg 3420
actttctcag cctctgaata tgaacggtga geattgtgge tgtcagecagg aagcaacgaa 3480
gggaaatgte tttcettttg ctettaagtt gtggagagtg caacagtage ataggaccet 3540
accctctggg ccaagtcaaa gacattctga catcttagta tttgcatatt cttatgtatg 3600
tgaaagttac aaattgcttg asagaaaata tgcatctaat aaaaaacacc ttcta 3655
<210> SEQ ID NO 33

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 33

gcggecgeat ggattatcaa gtgtcaagte c 31
<210> SEQ ID NO 34

<211> LENGTH: 25

<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
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<400> SEQUENCE: 34
ggatccctgg cggcagaact tacac 25
<210> SEQ ID NO 35
<211> LENGTH: 33
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 35
ggtctccaat tcatggatta tcaagtgtca agt 33
<210> SEQ ID NO 36
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 36
gacgacagcc aggtacctat c 21
<210> SEQ ID NO 37
<211> LENGTH: 2643
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
ggcagecegte cggggecgee actetecteg gecggtecet ggetecegga ggeggecgeyg 60
cgtggatgeg gegggagetg gaagectcaa gecagecggeg ccegtetetge ceeggggege 120
cctatggett gaagagectg gecacccagt ggetccaceg ccctgatgga tecactgaat 180
ctgteetggt atgatgatga tctggagagg cagaactgga gcceggecctt caacgggtca 240
gacgggaagg cggacagacc ccactacaac tactatgcca cactgctcac cctgctecate 300
getgtecateg tetteggeaa cgtgetggtg tgcatggetg tgteccgega gaaggegetg 360
cagaccacca ccaactacct gatcgtcage ctcgecagtgg ccgacctect cgtcgecaca 420
ctggtcatge cctgggttgt ctacctggag gtggtaggtg agtggaaatt cagcaggatt 480
cactgtgaca tcttegtcac tctggacgte atgatgtgca cggegagcat cctgaacttg 540
tgtgccatca gecatcgacag gtacacaget gtggccatge ccatgetgta caatacgege 600
tacagctcca agegecgggt caccgtcatg atctccateg tetgggtect gtectteacce 660
atctcetgee cactectett cggactcaat aacgcagace agaacgagtg catcattgee 720
aacccggect tcgtggteta ctectcecate gtetecttet acgtgeccett cattgtcacce 780
ctgetggtet acatcaagat ctacattgtce ctccgcagac gccgcaageg agtcaacacce 840
aaacgcagca gccgagettt cagggcccac ctgagggete cactaaaggg caactgtact 900
caccccgagg acatgaaact ctgcaccgtt atcatgaagt ctaatgggag tttcccagtg 960
aacaggcgga gagtggaggc tgcccggcega gcccaggagce tggagatgga gatgctetece 1020
agcaccagcce cacccgagag gacccggtac agccccatcc cacccagcoca ccaccagetg 1080
actctceeceg acccgtecca ccatggtete cacagrcacte ccgacagccc cgccaaacca 1140
gagaagaatg ggcatgccaa agaccacccc aagattgcca agatctttga gatccagacc 1200
atgcccaatg gcaaaacccg gacctcccte aagaccatga geccgtaggaa gctctcccag 1260
cagaaggaga agaaagccac tcagatgctc gccattgtte tcggegtgtt catcatetge 1320
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tggcetgecct tcottcatcac acacatcctg aacatacact gtgactgcaa catccegect 1380
gtcoctgtaca gcgecttcac gtggetggge tatgtcaaca gegecgtgaa ccccatcatce 1440
tacaccacct tcaacattga gttccgcaag gccttcctga agatcctcca ctgctgacte 1500
tgctgcctge ccgcacagca gecctgettece cacctccetg cccaggeccgg ccagecctcac 1560
ccttgegaac cgtgagcagg aaggcctggg tggatcggec tectettecac cceggecagge 1620
cctgecagtgt tcgettgget ccatgeteet cactgeocege acaccctcac tetgecaggg 1680
cagtgctagt gagctgggca tggtaccagc cctggggctg ggcccceccag ctcaggggca 1740
gctcatagag tcccccctee cacctecagt ccccocctatee ttggecaccaa agatgcagec 1800
gcctteottg accttectet ggggetctag ggttgotgga gectgagtca gggcccagag 1860
gctgagtttt ctetttgtgg ggettggegt ggagecaggeg gtggggagag atggacagtt 1920
cacaccctgce aaggcccaca ggaggcaagc aagctctctt gccgaggagce caggcaactt 1980
cagtcctggg agacccatgt aaataccaga ctgcaggttg gaccccagag attcccaage 2040
caaaaacctt agctccctee cqgcaccccga tgtggaccte tactttecag getagtecgg 2100
acccacctca ccccgttaca gectccccaag tggttteccac atgetetgag aagaggagec 2160
cteatettga agggeccaqq agggtetatg gggagaggaa ctecttggee tageccacce 2220
tgctgectte tgacggeccct gcaatgtatc ccttctcaca gcacatgetg gecagectgg 2280
ggcoetggeag ggaggteagg cectggaact ctatetggge ctgggetagg ggacatcaga 2340
ggttetttga gggactgecet ctgecacact ctgacgeaaa accactttee ttttetatte 2400
cttotggect ttectetete ctgtttecet teceottecac tgectetgee ttagaggage 2460
ccacggetaa gaggetgetg aaaaccatet ggectggect ggecetgece tgaggaagga 2520
ggggaagetg cagcttggga gagcccetgg ggectagact ctgtaacate actatccatg 2580
caccaaacta ataaaacttt gacgagtcac cttecaggac ccetgggtaa azaaaaaaaa 2640
aaa 2643
<210> SEQ ID NO 38

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 38

gaattcatgg atccactgaa tectgtee 27
<210> SEQ ID NO 39

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 39

agatctgcag tggaggatct tcagg 25
<210> SEQ ID NO 40

<211> LENGTH: 1301

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

atgggcgaca aagggacgcg agtgttcaag aaggccagte caaatggaaa gctcaccgtce 60
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tacctgggaa agcgggactt tgtggaccac atcgacctcg tggaccctgt ggatggtgtg 120
gtcctggtgg atcctgagta tctcaaagag cggagagtct atgtgacgct gacctgcgec 180
ttccgetatg gececgggagga cctggatgtc ctgggcctga cctttcgcaa ggacctgttt 240
gtggccaacqg tacagtcgtt cccaccggecc cccgaggaca agaagcccct gacgcggctg 300
caggaacgcc tcatcaagaa gctgggcgag cacgcttacc ctttcacctt tgagatccct 360
ccaaaccttc catgttctgt gacactgcag ccggggcccg aagacacggg gaaggcttgce 420
ggtgtggact atgaagtcaa agccttctgc gcggagaatt tggaggagaa gatccacaag 480
cggaattctg tgcgtctggt catccggaag gttcagtatg ccccagagag gcctggecccce 540
cagcccacag ccgagaccac caggcagttc ctcatgtcgg acaagccctt gcacctagaa 600
gcctctetgg ataaggagat ctattaccat ggagaaccca tcagcgtcaa cgtccacgtc 660
accaacaaca ccaacaagac ggtgaagaag atcaagatct cagtgcgcca gtatgcagac 720
atctgccttt tcaacacagc tcagtacaag tgccctgttg ccatggaaga ggctgatgac 780
actgtggcac ccagctcgac gttctgcaag gtctacacac tgaccccctt cctagccaat 840
aaccgagaga agcggggcct cgccttggac gggaagctca agcacgaaga cacgaacttg 900
gectetagea ceetgttgag ggaaggtgec aaccgtgaga tcctggggat cattgtttece 960
tacaaagtga aagtgaagct ggtggtgtct cggggcggee tgttgggaga tcettgcatcce 1020
agcgacgtgg ccgtggaact geccttcace ctaatgeace ccaageccaa agaggaacce 1080
ccegeateggyg aagttecaga gaacgagacq ccagtagata ccaateteat agaacttgac 1140
acaaatgatg acgacattqgt atttgaggac tttgetegee agagactgaa aggcatgaag 1200
gatgacaagq aggaagagga ggatggtacc ggctctccac agetcaacaa cagatagacyg 1260
ggccggecct gectecacqgt ggetcegget ccacteotegt g 1301
<210> SEQ ID NO 41

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 41

ggtaccatgg gcgacaaagg gacgcgagtg 30
<210> SEQ ID NO 42

<211> LENGTH: 48

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 42

ggatcctetg ttgttgaget gtggagagec tgtaccatce tcetette 48
<210> SEQ ID NO 43

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 43

ggatccattt gtgtcaagtt ctatgag 27

<210> SEQ ID NO 44
<211> LENGTH: 27
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<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 44

ggtaccatgg gggagaaacc cgggacc

<210> SEQ ID NO 45

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 45

ggatcctgtg gcatagttgg tatc

<210> SEQ ID NO 46

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 46

tgtgcgegeg gacgcacccc acccagcctg ggt
<210> SEQ ID NO 47

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 47

gaattcatgqg atccactgaa tcectgtece
<210> SEQ ID NO 48

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 48

tgtgcgegeg cagtggagga tcttcaggaa gge
<210> SEQ ID NO 49

<211> LENGTH: 33

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 49

geggccgeca ccatgaacgg taccgaagge cca
<210> SEQ ID NO 50

<211> LENGTH: 30

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 50

tgtgcgegeg cacagaaget cctggaaggce
<210> SEQ ID NO 51

<211> LENGTH: 1602

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51

gagctcegtg ctgggaggtg ggaaggggge ttgaccctgg ggactcagge agtctgggga

27

24

33

27

33

33

30

60
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cagttccacc aggggccggt gcctagaatt ggtgagggag gcacctcagg ggctggggga 120
gaaggaacga gcgctcttcg cccctetetg gcacccageg gcgegectge tggccggaaa 180
ggcagcgaga agtccgttct ccctgtccetg cccececggega cttgeggece gggtgggagt 240
ccgcaggcte cgggtcccca gcgeccgetgg ccagggcgeg ggcaaagttt gcctctecege 300
gtccageccgg ttetttceget ccegecagege cgcaggtgece gectgtecte gectteeotge 360
tgcaatcgcc ccaccatgga ctccccgatc cagatcttece geggggagecc gggccctacc 420
tgcgcccecga gegectgect goccccccaac agcagcgect ggtttccegg ctgggecgag 480
cccgacagca acggcagoge cggctcggag gacgcgcage tggagcccgce gcacatctec 540
ccggccatce cggtcatcat cacggeggte tactccgtag tgttegtcegt gggettggtg 600
ggcaactcgce tggtcatgtt cgtgatcatc cgatacacaa agatgaagac agcaaccaac 660
atttacatat ttaacctggc tttggcagat gctttagtta ctacaaccat gccctttcag 720
agtacggtct acttgatgaa ttcctggcct tttggggatg tgctgtgcaa gatagtaatt 780
tccattgatt actacaacat gttcaccagc atcttcacct tgaccatgat gagcgtggac 840
cgctacattg ccgtgtgcca ccccgtgaag gectttggact tccgcacacc cttgaaggca 900
aagatcatca atatectgeat ctggetgetg tegteatetg ttggeatcete tgecaatagte 960
cttggaggca ccaaagtcag ggaagacgtc gatgtcattg agtgectcctt gecagttccca 1020
gatgatgact actcetggtyg ggacctette atgaagatet gegtetteat ctttgectte 1080
gtgatccetyg tccteatcat categtetge tacaccetga tgatectgeqg tetcaagage 1140
gteoggetee tttetggete cegagagaaa gatcgeaace tgegtaggat caccagactg 1200
gteotggtgyg tggtggeagt cttegtegte tgetggacte ccattecacat attecatectg 1260
gtggaggete tggggagcac ctcccacage acagetgete tetecageta ttacttetge 1320
atcgecttag getataccaa cagtagectg aatcecatte tetacgectt tettgatgaa 1380
aacttcaage ggtgtttceg ggacttetge tttecactga agatgaggat ggageggeag 1440
agcactagca gagtccgaaa tacagttcag gatcetgett acctgaggga catcgatggg 1500
atgaataaac cagtatgact agtcgtggag atgtettegt acagttette gggaagagag 1560
gagttcaatg atctaggttt aactcagatec actactgeag te 1602
<210> SEQ ID NO 52

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 52

ggtctacttg atgaattcct ggec 24
<210> SEQ ID NO 53

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 53

gcgocgecacag aagtcccgga aacaccg 27

<210> SEQ ID NO 54
<211> LENGTH: 10
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<212> TYPE: PRT
<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 54
Gly Ser Glu Asn Leu Tyr Phe Gln Leu Arg

5 10

<210> SEQ ID NO 55

<211> LENGTH: 881

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 55

Met Lys Leu Leu Ser Ser Ile Glu Gln Ala Cys Asp Ile Cys Arg Leu
5 10 15

Lys Lys Leu Lys Cys Ser Lys Glu Lys Pro Lys Cys Ala Lys Cys Leu
20 25 30

Lys Asn Asn Trp Glu Cys Arg Tyr Ser Pro Lys Thr Lys Arg Ser Pro
35 40 45

Leu Thr Arg Ala His Leu Thr Glu Val Glu Ser Arg Leu Glu Arg Leu
50 55 60

Glu Gln Leu Phe Leu Leu Ile Phe Pro Arg Glu Asp Leu Asp Met Ile
65 70 75 80

Leu Lys Met Asp Ser Leu Gln Asp Ile Lys Ala Leu Leu Thr Gly Leu
Phe Val Gln Asp Asn Val Asn Lys Asp Ala Val Thr Asp Arg Leu Ala
100 105 110

Ser Val Glu Thr Asp Met Pro Leu Thr Leu Arg Gln His Arg Ile Ser
115 120 125

Ala Thr Ser Ser Ser Glu Glu Ser Ser Asn Lys Gly Gln Arg Gln Leu
130 135 140

Thr Val Ser Ile Asp Ser Ala Ala His His Asp Asn Ser Thr Ile Pro
145 150 155 160

Leu Asp Phe Met Pro Arg Asp Ala Leu His Gly Phe Asp Trp Ser Glu
165 170 175

Glu Asp Asp Met Ser Asp Gly Leu Pro Phe Leu Lys Thr Asp Prc Asn
180 185 190

Asn Asn Gly Phe Phe Gly Asp Gly Ser Leu Leu Cys Ile Leu Arg Ser
195 200 205

Ile Gly Phe Lys Pro Glu Asn Tyr Thr Asn Ser Asn Val Asn Arg Leu
210 215 220

Pro Thr Met Ile Thr Asp Arg Tyr Thr Leu Ala Ser Arg Ser Thr Thr
225 230 235 240

Ser Arg Leu Leu Gln Ser Tyr Leu Asn Asn Phe His Pro Tyr Cys Pro
245 250 255

Ile Val His Ser Pro Thr Leu Met Met Leu Tyr Asn Asn Gln Ile Glu
260 265 270

Ile Ala Ser Lys Asp Gln Trp Gln Ile Leu Phe Asn Cys Ile Leu Ala
275 280 285

Ile Gly Ala Trp Cys Ile Glu Gly Glu Ser Thr Asp Ile Asp Val Phe
290 295 300

Tyr Tyr Gln Asn Ala Lys Ser His Leu Thr Ser Lys Val Phe Glu Ser
305 310 315 320
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Gly Ser Ile Ile Leu Val Thr Ala Leu His Leu Leu Ser Arg Tyr Thr
325 330 335

Gln Trp Arg Gln Lys Thr Asn Thr Ser Tyr Asn Phe His Ser Phe Ser
340 345 350

Ile Arg Met Ala Ile Ser Leu Gly Leu Asn Arg Asp Leu Pro Ser Ser
355 360 365

Phe Ser Asp Ser Ser Ile Leu Glu Gln Arg Arg Arg Ile Trp Trp Ser
370 375 380

Val Tyr Ser Trp Glu Ile Gln Leu Ser Leu Leu Tyr Gly Arg Ser Ile
385 390 395 400

Gln Leu Ser Gln Asn Thr Ile Ser Phe Pro Ser Ser Val Asp Asp Val
405 410 415

Gln Arg Thr Thr Thr Gly Pro Thr Ile Tyr His Gly Ile Ile Glu Thr
420 425 430

Ala Arg Leu Leu Gln Val Phe Thr Lys Ile Tyr Glu Leu Asp Lys Thr
435 440 445

Val Thr Ala Glu Lys Ser Pro Ile Cys Ala Lys Lys Cys Leu Met Ile
450 455 460

Cys Asn Glu Ile Glu Glu Val Ser Arg Gln Ala Pro Lys Phe Leu Gln
465 470 475 480

Met Asp Ile Ser Thr Thr Ala Leu Thr Asn Leu Leu Lys Glu His Pro
485 490 495

Trp Leu Ser Phe Thr Arg Phe Glu Leu Lys Trp Lys Gln Leu Ser Leu
500 505 510

Ile Ile Tyr Val Leu Arg Asp Phe Phe Thr Asn Phe Thr Gln Lys Lys
515 520 525

Ser Gln Leu Glu Gln Asp Gln Asn Asp His Gln Ser Tyr Glu Val Lys
530 535 540

Arg Cys Ser Ile Met Leu Ser Asp Ala Ala Gln Arg Thr Val Met Ser
545 550 555 560

Val Ser Ser Tyr Met Asp Asn His Asn Val Thr Pro Tyr Phe Ala Trp
565 570 575

Asn Cys Ser Tyr Tyr Leu Phe Asn Ala Val Leu Val Pro Ile Lys Thr
580 585 590

Leu Leu Ser Asn Ser Lys Ser Asn Ala Glu Asn Asn Glu Thr Ala Gln
595 600 605

Leu Leu Gln Gln Ile Asn Thr Val Leu Met Leu Leu Lys Lys Leu Ala
610 615 620

Thr Phe Lys Ile Gln Thr Cys Glu Lys Tyr Ile Gln Val Leu Glu Glu
625 630 635 640

Val Cys Ala Pro Phe Leu Leu Ser Gln Cys Ala Ile Pro Leu Pro His
645 650 655

Ile Ser Tyr Asn Asn Ser Asn Gly Ser Ala Ile Lys Asn Ile Val Gly
660 665 670

Ser Ala Thr Ile Ala Gln Tyr Pro Thr Leu Pro Glu Glu Asn Val Asn
675 680 685

Asn Ile Ser Val Lys Tyr Val Ser Pro Gly Ser Val Gly Pro Ser Pro
690 695 700

Val Pro Leu Lys Ser Gly Ala Ser Phe Ser Asp Leu Val Lys Leu Leu
705 710 715 720

Ser Asn Arg Pro Pro Ser Arg Asn Ser Pro Val Thr Ile Pro Arg Ser
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725 730 735

Thr Pro Ser His Arg Ser Val Thr Pro Phe Leu Gly Gln Gln Gln Gln
740 745 750

Leu Gln Ser Leu Val Pro Leu Thr Pro Ser Ala Leu Phe Gly Gly Ala
755 760 765

Asn Phe Asn Gln Ser Gly Asn Ile Ala Asp Ser Ser Leu Ser Phe Thr
770 775 780

Phe Thr Asn Ser Ser Asn Gly Pro Asn Leu Ile Thr Thr Gln Thr Asn
785 790 795 800

Ser Gln Ala Leu Ser Gln Pro Ile Ala Ser Ser Asn Val His Asp Asn
805 810 815

Phe Met Asn Asn Glu Ile Thr Ala Ser Lys Ile Asp Asp Gly Asn Asn
820 825 830

Ser Lys Pro Leu Ser Pro Gly Trp Thr Asp Gln Thr Ala Tyr Asn Ala
835 840 845

Phe Gly Ile Thr Thr Gly Met Phe Asn Thr Thr Thr Met Asp Asp Val
850 855 860

Tyr Asn Tyr Leu Phe Asp Asp Glu Asp Thr Pro Pro Asn Pro Lys Lys
865 870 875 880

Glu

<210> SEQ ID NO 56

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 56
Pro Gln Lys Gly Ser Ala Ser Glu Lys Thr Met Val Phe

5 10

<210> SEQ ID NO 57

<211> LENGTH: 549

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

Met Asp Asp Leu Phe Pro Leu Ile Phe Pro Ser Glu Pro Ala Gln Ala
5 10 15

Ser Gly Pro Tyr Val Glu Ile Ile Glu Gln Pro Lys Gln Arg Gly Met
20 25 30

Arg Phe Arg Tyr Lys Cys Glu Gly Arg Ser Ala Gly Ser Ile Pro Gly
35 40 45

Glu Arg Ser Thr Asp Thr Thr Lys Thr His Pro Thr Ile Lys Ile Asn
50 55 60

Gly Tyr Thr Gly Pro Gly Thr Val Arg Ile Ser Leu Val Thr Lys Asp
65 70 75 80

Pro Pro His Arg Pro His Pro His Glu Leu Val Gly Lys Asp Cys Arg
85 90 95

Asp Gly Tyr Tyr Glu Ala Asp Leu Cys Pro Asp Arg Ser Ile His Ser
100 105 110

Phe Gln Asn Leu Gly Ile Gln Cys Val Lys Lys Arg Asp Leu Glu Gln
115 120 125

Ala Ile Ser Gln Arg Ile Gln Thr Asn Asn Asn Pro Phe His Val Pro
130 135 140
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Ile Glu Glu Gln Arg Gly Asp Tyr Asp Leu Asn Ala Val Arg Leu Cys
145 150 155 160

Phe Gln Val Thr Val Arg Asp Pro Ala Gly Arg Pro Leu Leu Leu Thr
165 170 175

Pro Val Leu Ser His Pro Ile Phe Asp Asn Arg Ala Pro Asn Thr Ala
180 185 190

Glu Leu Lys Ile Cys Arg Val Asn Arg Asn Ser Gly Ser Cys Leu Gly
195 200 205

Gly Asp Glu Ile Phe Leu Leu Cys Asp Lys Val Gln Lys Glu Asp Ile
210 215 220

Glu Val Tyr Phe Thr Gly Pro Gly Trp Glu Ala Arg Gly Ser Phe Ser
225 230 235 240

Gln Ala Asp Val His Arg Gln Val Ala Ile Val Phe Arg Thr Pro Pro
245 250 255

Tyr Ala Asp Pro Ser Leu Gln Ala Pro Val Arg Val Ser Met Gln Leu
260 265 270

Arg Arg Pro Ser Asp Arg Glu Leu Ser Glu Pro Met Glu Phe Gln Tyr
275 280 285

Leu Pro Asp Thr Asp Asp Arg His Arg Ile Glu Glu Lys Arg Lys Arg
290 295 300

Thr Tyr Glu Thr Phe Lys Ser Ile Met Lys Lys Ser Pro Phe Asn Gly
305 310 315 320

Pro Thr Glu Pro Arg Pro Pro Thr Arg Arg Ile Ala Val Pro Thr Arg
325 330 335

Asn Ser Thr Ser Val Pro Lys Pro Ala Pro Gln Pro Tyr Thr Phe Pro
340 345 350

Ala Ser Leu Ser Thr Ile Asn Phe Asp Glu Phe Ser Pro Met Leu Leu
355 360 365

Pro Ser Gly Gln Ile Ser Asn Gln Ala Leu Ala Leu Ala Pro Ser Ser
370 375 380

Ala Pro Val Leu Ala Gln Thr Met Val Pro Ser Ser Ala Met Val Pro
385 390 395 400

Leu Ala Gln Pro Pro Ala Pro Ala Pro Val Leu Thr Pro Gly Prc Pro
405 410 415

Gln Ser Leu Ser Ala Pro Val Pro Lys Ser Thr Gln Ala Gly Glu Gly
420 425 430

Thr Leu Ser Glu Ala Leu Leu His Leu Gln Phe Asp Ala Asp Glu Asp
435 440 445

Leu Gly Ala Leu Leu Gly Asn Ser Thr Asp Pro Gly Val Phe Thr Asp
450 455 460

Leu Ala Ser Val Asp Asn Ser Glu Phe Gln Gln Leu Leu Asn Gln Gly
465 470 475 480

Val Ser Met Ser His Ser Thr Ala Glu Pro Met Leu Met Glu Tyr Pro
485 490 495

Glu Ala Ile Thr Arg Leu Val Thr Gly Ser Gln Arg Pro Pro Asp Pro
500 505 510

Ala Pro Thr Pro Leu Gly Thr Ser Gly Leu Pro Asn Gly Leu Ser Gly
515 520 525

Asp Glu Asp Phe Ser Ser Ile Ala Asp Met Asp Phe Ser Ala Leu Leu
530 535 540
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Ser Gln Ile Ser Ser
545
<210> SEQ ID NO 58
<211> LENGTH: 1833
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 58
ggaggtggga ggagggagtg acgagtcaag gaggagacag ggacgcagga gggtgcaagg 60
aagtgtctta actgagacgg gggtaaggca agagagggtg gaggaaattc tgcaggagac 120
aggcttccte cagggtctgg agaacccaga ggcagctcct cctgagtgct gggaaggact 180
ctgggcatct tcagcccttce ttactctcetg aggctcaage cagaaattca ggctgettge 240
agagtgggtg acagagccac ggagctggtg tccctgggac cctctgeccg tectteotetece 300
actccccage atggaggaag gtggtgattt tgacaactac tatggggcag acaaccagtc 360
tgagtgtgag tacacagact ggaaatcctc gggggccctce atccectgecca tctacatgtt 420
ggtcttecte ctgggcacca cgggcaacgg tctggtgete tggaccgtgt ttcggagcag 480
ccgggagaag aggcgctcag ctgatatctt cattgctage ctggeggtgg ctgacctgac 540
cttegtggtg acgetgecce tgtgggetac ctacacgtac cgggactatg actggecett 600
tgggaccttc ttctgcaagc tcagcagcta cctcatctte gtcaacatgt acgccagegt 660
cttetgecte accggecteca gettegaceg ctacctggee ategtgagge cagtggecaa 720
tgecteggetyg aggetgeggyg tcagegggge cgtggecacy geagttettt gggtgetgge 780
cgecctectyg gecatgectg tcatggtgtt acgeaccace ggggacttgg agaacaccac 840
taaggtgcag tgetacatgg actactccat ggtggecact gtgagetcag agtgggectg 900
ggaggtggge cttggggtct cgtccaccac cgtgggettt gtggtgecct tcaccatcat 960
getgaccetgt tacttettea tegeccaaac categetgge cacttecgea aggaacgeat 1020
cgagggccetg cggaagegge geccggctget cageatcate gtggtgetgg tggtgacett 1080
tgecetgtge tggatgecet accacctggt gaagacgetg tacatgetgg geagectget 1140
gcactggece tgtgactttg acctetteet catgaacate ttececctact geacctgeat 1200
cagctacgte aacagetgece tcaacccett ceoteotatgee tttttegace ccegettecg 1260
ccaggcctge acctecatge tctgetgtgg ccagagcagg tgcgcaggca cctcccacag 1320
cagcagtggg gagaagtcag ccagctactc ttcggggcac agccagggge ccggccccaa 1380
catgggcaag ggtggagaac agatgcacga gaaatccatc ccctacagcc aggagaccct 1440
tgtggttgac tagggctggg agcagagaga agcctggcge cctcggecct ccceggectt 1500
tgccocettget ttetgaaaat cagagtcacce tectetgece agagetgtce tcaaageatce 1560
cagtgaacac tggaagaggc ttctagaagg gaagaaattg tccctctgag geccgeegtgg 1620
gtgacctgca gagacttcct gectggaact catctgtgaa ctgggacaga agcagaggag 1680
gctgectget gtgataccce cttacctcce ccagtgectt cttcagaata tctgecactgt 1740
cttetgatee tgttagtcac tgtggttcat caaataaaac tgtttgtgca actgttgtgt 1800
ccaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 1833

<210> SEQ ID NO 59
«211> LENGTH: 1666
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 59
aactgcagcc agggagactc agactagaat ggaggtagaa agaactgatg cagagtgggt 60

ttaattctaa gcoctttttgt ggctaagttt tgttgttgtt aacttattga atttagagtt 120
gtattgcact ggtcatgtga aagccagagc agcaccagtg tcaaaatagt gacagagagt 180
tttgaatacc atagttagta tatatgtact cagagtattt ttattaaaga aggcaaagag 240
cccggcatag atcttatctt catcttcact cggttgcaaa atcaatagtt aagaaatagc 300
atctaaggga acttttaggt gggaaaaaaa atctagagat ggctctaaat gactgtttcc 360
ttctgaactt ggaggtggac catttcatgc actgcaacat ctccagtcac agtgcggatc 420
tcccegtgaa cgatgactgg tcccacccqgg ggatcctcta tgtcatccct gcagtttatg 480
gggttatcat tctgataggc ctcattggca acatcacttt gatcaagatc ttctgtacag 540
tcaagtccat gcgaaacgtt ccaaacctgt tcatttccag tctggetttg ggagacctgce 600
tcctectaat aacgtgtgcect ccagtggatg ccagcaggta cctggctgac agatggctat 660
ttggcaggat tggctgcaaa ctgatcccct ttatacaget tacctctgtt ggggtgtcetg 720
tettecacact cacggegete teggcagaca gatacaaage cattgteegg ccaatggata 780
tccaggeccte ccatgccctg atgaagatct gectcaaage cgectttatc tggatcatcet 840
ccatgetget ggecatteca gaggecgtgt tttetgacet ccatecette catgaggaaa 900
gcaccaacca gaccttcatt agetgtgece catacccaca ctetaatgag cttcaccceca 960
aaatccatte tatggettee tttetggtet tetacgteat cecactgteg atcatetetg 1020
tttactacta cttcattget aaaaatcetga tccagagtge ttacaatett cecgtggaag 1080
ggaatataca tgtcaagaag cagattgaat ccecggaageg acttgecaag acagtgetgg 1140
tgtttgtggg cetgttegee ttetgetgge tecccaatca tgtcatetac ctgtaceget 1200
cctaccacta ctetgaggtg gacaccteca tgetcrcactt tgtcaccage atetgtgece 1260
gcecteetgge cttcaccaac teetgegtga acccocetttge cetetacetg ctgageaaga 1320
gtttcaggaa acagttcaac actcagetge tetgttgeca geectggectg atcatecggt 1380
ctcacagcac tggaaggagt acaacctgca tgacctccct caagagtacc aacccctecg 1440
tggccacctt tagectcatc aatggaaaca tctgtcacga gcggtatgtc tagattgacce 1500
cttgattttg cceccetgagg gacggttttg ctttatgget agacaggaac ccttgeatcee 1560
attgttgtgt ctgtgcccte caaagagcet tcagaatget cectgagtggt gtaggtgggg 1620
gtggggagge ccaaatgatg gatcaccatt atattttgaa agaage 1666
<210> SEQ ID NO 60

<211> LENGTH: 2876

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 60

tgaaacctaa cccgecetgg ggaggcgege agcagaggcet ccgattcggg gcaggtgaga 60
ggctgacttt cteteggtge gtccagtgga getctgagtt tcgaategge ggeggeggat 120
tccocegegeg cccggegteg gggetteccag gaggatgegg agecccageg cggegtgget 180

gctgggggee gecatcetge tagcagecte tetcteoctge agtggcacca tccaaggaac 240
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caatagatcc tctaaaggaa gaagccttat tggtaaggtt gatggcacat cccacgtcac 300
tggaaaagga gttacagttg aaacagtctt ttctgtggat gagttttctg catctgtcct 360
cactggaaaa ctgaccactg tcttccttecc aattgtctac acaattgtgt ttgtggtggg 420
tttgccaagt aacggcatgg ccctgtgggt ctttctttte cgaactaaga agaagcaccc 480
tgctgtgatt tacatggcca atctggcctt ggctgaccte ctectetgtca tetggttccc 540
cttgaagatt gcctatcaca tacatggcaa caactggatt tatggggaag ctctttgtaa 600
tgtgcttatt ggcetttttet atggcaacat gtactgttce attctcettca tgacctgect 660
cagtgtgcag aggtattggg tcatcgtgaa ccccatgggg cactccagga agaaggcaaa 720
cattgccatt ggcatctccc tggcaatatg gctgctgatt ctgctggtca ccatcccttt 780
gtatgtcgtg aagcagacca tcttcattcc tgccctgaac atcacgacct gtcatgatgt 840
tttgcctgag cagctcttgg tgggagacat gttcaattac ttcctctctc tggccattgg 900
ggtctttetg ttcccagect tcctcacage ctctgocctat gtgectgatga tcagaatget 960
gcgatcttet gccatggatg aaaactcaga gaagaaaagg aagagggcca tcaaactcat 1020
tgtcactgte ctggeccatgt acctgatctg cttcactcct agtaaccttc tgettgtggt 1080
gcattatttt ctgattaaga gecagggeca gagecatgte tatgecetgt acattgtage 1140
cctotgecte tctacccetta acagetgeat cgacccoccttt gtetattact ttgtttcaca 1200
tgatttcagg gatcatgcaa agaacgetet cetttgecga agtgtcegea ctgtaaagea 1260
gatgcaagta tcectcacet caaagaaaca ctecaggaaa tecagetett actetteaag 1320
ttecaaccact gttaagacct cctattgagt tttccaggte ctecagatggg aattgeacag 1380
taggatgtgg aacctgttta atgttatgag gacgtgtetg ttatttecta atcaaaaagg 1440
tetcaccaca taccatgtgg atgcagcacce tctcaggatt gectaggaget ccecctgtttg 1500
catgagaaaa gtagtcceccee aaattaacat cagtgtetgt tteagaatet ctetacteag 1560
atgaccccag aaactgaacc aacagaagca gacttttcag aagatggtga agacagaaac 1620
ccagtaactt gcaaaaagta gacttggtgt gaagactcac ttetcagetg aaattatata 1680
tatacacata tatatatttt acatctggga tcatgataga cttgttaggg cttcaaggece 1740
ctcagagatg atcagtccaa ctgaacgace ttacaaatga ggaaaccaag ataaatgage 1800
tgccagaate aggtttccaa tcaacagcag tgagttggga ttggacagta gaatttcaat 1860
gtccagtgag tgaggttett gtaccactte atcaaaatca tggatettgg ctgggtgegg 1920
tgeccoctcatge ctgtaatcct ageactttgg gaggectgagg caggcaatca cttgaggtcea 1980
ggagttcgag accagcctqgg ccatcatgge gaaacctcat ctctactaaa aatacaaaag 2040
ttaaccaggt gtgtggtgca cgtttgtaat cccagttact caggaggetg aggcacaaga 2100
attgagtatc actttaactc aggaggcaga ggttgcagtg agccgagatt gcaccactge 2160
actccagett gggtgataaa ataaaataaa atagtcgtga atcttgttca aaatgcagat 2220
tcctcagatt caataatgag agetcagact gggaacaggg cccaggaatc tgtgtggtac 2280
aaacctgcat ggtgtttatg cacacagaga tttgagaacc attgttectga atgetgette 2340
catttgacaa agtgeccgtga taatttttga aaagagaagc aaacaatggt gtctetttta 2400
tgttcagett ataatgaaat ctgtttgttg acttattagg actttgaatt atttetttat 2460

taaccctetg agtttttgta tgtattatta ttaaagaaaa atgcaatcag gattttaaac 2520
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atgtaaatac aaattttgta taacttttga tgacttcagt gaaattttca ggtagtctga 2580
gtaatagatt gttttgccac ttagaatagc atttgcoccact tagtatttta azaaataatt 2640
gttggagtat ttattgtcag ttttgttcac ttgttatcta atacaaaatt ataaagecctt 2700
cagagggttt ggaccacatc tctttggaaa atagtttgca acatatttaa gagatacttg 2760
atgccaaaat gactttatac aacgattgta tttgtgactt ttaaaaataa ttattttatt 2820
gtgtaattga tttataaata acaaaatttt ttttacaact taaaaaaaaa azaaaa 2876
<210> SEQ ID NO 61

<211> LENGTH: 1668

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61

gggagataac tcgtgctcac aggaagccac gcacccttga aaggcaccgg gtccttctta 60
gcatcgtgct tcctgagcaa gcctggcatt gcctcacaga ccttecctcag agccegetttce 120
agaaaagcaa gctgcttctg gttgggccca gacctgcctt gaggagcctg tagagttaaa 180
aaatgaaccc cacggatata gcagacacca ccctcgatga aagcatatac agcaattact 240
atctgtatga aagtatccce aagecttgeca ccaaagaagg catcaaggca tttggggage 300
tettectgee cccactgtat tccttggttt ttgtatttgg tctgettgga aattetgtgg 360
tggttetggt cetgttcaaa tacaagegge tcaggtcecat gactgatgtg tacctgetcea 420
accttgecat cteggatetg ctettegtgt ttteceotece tttttgggge tactatgeag 480
cagaccagtg ggtttttggg ctaggtetgt gcaagatgat ttectggatg tacttggtgg 540
gettttacag tggecatatte tttgtcatge tcatgageat tgatagatac ctggcaattg 600
tgcacgeggt gttttcettg agggcaagga ccttgactta tggggtcate accagtttgg 660
ctacatggte agtggetgtg ttegectece ttectggett tetgtteage acttgttata 720
ctgagcgcaa ccatacctac tgcaaaacca agtactctet caactccacg acgtggaagg 780
ttectcagete cctggaaate aacattcteg gattggtgat cceccttaggg atcatgetgt 840
tttgctacte catgatcatc aggaccttge agcattgtaa aaatgagaag aagaacaagg 900
cggtgaagat gatctttgece gtggtggtce tettecocttgg gttetggaca ccttacaaca 960
tagtgctett cctagagacc ctggtggage tagaagtcct tcaggactgc acctttgaaa 1020
gatacttgga ctatgccate caggccacag aaactcotgge ttttgttecac tgetgectta 1080
atcccatcat ctactttttt ctgggggaga aatttcgcaa gtacatccta cagetctteca 1140
aaacctgcag gggccttttt gtgctetgec aatactgtgg getcetecaa atttactetg 1200
ctgacaccce cagctcatct tacacgcagt ccaccatgga tcatgatctt catgatgete 1260
tgtagaaaaa tgaaatggtg aaatgcagag tcaatgaact ttccacattc agagecttact 1320
taaaattgta ttttggtaag agatccctga gccagtgtca ggaggaaggc ttacacccac 1380
agtggaaaga cagcttctca tcctgcagge agetttttet ctcccactag acaagtccag 1440
cctggcaagg gttcacctgg getgaggcat cettecctcac accaggettg cctgcaggea 1500
tgagtcagtc tgatgagaac tctgagcagt gettgaatga agttgtaggt aatattgcaa 1560
ggcaaagact attceccttct aacctgaact gatgggtttce tccagaggga attgcagagt 1620

actggctgat ggagtaaatc gctacctttt getgtggcaa atgggecc 1668
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<210> SEQ ID NO 62
<211> LENGTH: 1679
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 62
gtttgttgge tgcggcagca ggtagcaaag tgacgccgag ggcctgagtg ctccagtagce 60
caccgcatct ggagaaccag cggttaccat ggaggggatc agtatataca cttcagataa 120
ctacaccgag gaaatgggct caggggacta tgactccatg aaggaaccct gtttccgtga 180
agaaaatgct aatttcaata aaatcttcct gcccaccatc tactccatca tcttcttaac 240
tggcattgtg ggcaatggat tggtcatcct ggtcatgggt taccagaaga aactgagaag 300
catgacggac aagtacaggc tgcacctgtc agtggccgac ctcctctttg tcatcacget 360
tcecocttetgg gecagttgatg ccgtggcaaa ctggtacttt gggaacttcc tatgcaaggce 420
agtccatgtce atctacacag tcaacctcta cagcagtgtce ctcatcectgg ccttcatcag 480
tctggaccge tacctggcca tcgtccacgc caccaacagt cagaggccaa ggaagctgtt 540
ggctgaaaag gtggtctatg ttggcgtctg gatccctgee ctcctgetga ctattcccega 600
ctteatettt gecaacgtca gtgaggcaga tgacagatat atctgtgace gettetacce 660
caatgacttg tgggtggttg tgttccagtt tcagcacatc atggttggcc ttatcctgec 720
tggtattgte atecctgtect getattgeat tatcatctee aagetgtcac actecaaggg 780
ccaccagaag cgcaaggcece tcaagaccac agtcatccete atcectggett tettegectg 840
ttggetgect tactacattg ggatcageat cgactcctte atectectgg aaatcatcaa 900
gcaagggtgt gagtttgaga acactgtgca caagtggatt tccatcaccyg aggccctage 960
tttottecac tgttgtetga accccatcet ctatgettte cttggageca aatttaaaac 1020
ctetgeccag cacgeactea cetetgtgag cagagggtee agectcaaga tectetecaa 1080
aggaaagcga ggtggacatt catctgttte cactgagtet gagtettcaa gttttecacte 1140
cagctaacac agatgtaaaa gacttttttt tatacgataa ataacttttt tttaagttac 1200
acatttttca gatataaaag actgaccaat attgtacagt ttttattget tgttggattt 1260
ttgtettgtg tttetttagt ttttgtgaag tttaattgac ttatttatat aaattttttt 1320
tgtttcatat tgatgtgtgt ctaggcagga cctgtggcca agttettagt tgetgtatgt 1380
ctegtggtag gactgtagaa aagggaactg aacattccag agegtgtagt gaatcacgta 1440
aagctagaaa tgatccccag ctgtttatge atagataatc tctccattce cgtggaacgt 1500
ttttectgtt cttaagacgt gattttgetg tagaagatgg cacttataac caaagcccaa 1560
agtggtatag aaatgctggt ttttcagttt tcaggagtgg gttgatttca gcacctacag 1620
tgtacagtect tgtattaagt tgttaataaa agtacatgtt aaacttactt agtgttatg 1679
<210> SEQ ID NO 63
<211> LENGTH: 2859
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 63
cattcagaga cagaaggtgg atagacaaat ctccacctte agactggtag gctcctccag 60
aagccatcag acaggaagat gtgaaaatcc ccagcactca tcccagaatc actaagtgge 120
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acctgtcctg ggccaaagtc ccaggacaga cctcattgtt cctectgtggg aatacctccc 180
caggagggca tcctggattt cccccttgca acccaggtca gaagtttcat cgtcaaggtt 240
gtttcatctt ttttttcctg tctaacaget ctgactacca cccaaccttg aggcacagtg 300
aagacatcgg tggccactcc aataacagca ggtcacagct gctcttetgg aggtgtccta 360
caggtgaaaa gcccagcgac ccagtcagga tttaagttta cctcaaaaat ggaagatttt 420
aacatggaga gtgacagctt tgaagatttc tggaaaggtg aagatcttag taattacagt 480
tacagctcta ccectgccccce ttttctacta gatgccgece catgtgaacc agaatccctg 540
gaaatcaaca agtattttgt ggtcattatc tatgccctgg tattcctget gagcctgetg 600
ggaaactccc tcgtgatgct ggtcatctta tacagcaggg tcggeccgetc cgtcactgat 660
gtctacctge tgaacctagc cttggccgac ctactctttg ccctgacctt gcccatctgg 720
gccgectcca aggtgaatgg ctggattttt ggcacattce tgtgcaaggt ggtctcactce 780
ctgaaggaag tcaacttcta tagtggcatc ctgctactgg cctgcatcag tgtggaccgt 840
tacctggcca ttgtccatgc cacacgcaca ctgacccaga agcgctactt ggtcaaattc 900
atatgtctca gcatctgggg tctgtccttg ctcctggecce tgcctgtett actttteccega 960
aggaccgtet actcatecaa tgttagecca gectgetatg aggacatggg caacaataca 1020
gcaaactggc ggatgctgtt acggatcctg ccccagteet ttggettcat cgtgecactg 1080
ctgatcatge tgttetgeta cggattecace ctgegtacge tgtttaagge ccacatgggg 1140
cagaagcace gggccatgeg ggtcatettt getgtegtee teatettect getetgetgg 1200
ctgocctaca acetggtect getggeagac acccoteatga ggaccecaggt gatccaggag 1260
acctgtgage gecgeaatca catcgacegq getetggatg ccacegagat tetgggeate 1320
cttcacaget gectcaacce ccteatctac gectteoattg gecagaagtt tegecatgga 1380
cteotcaaga ttetagetat acatggettg atcageaagg acteccetgee caaagacage 1440
aggccttect ttgttggete ttettcaggg cacactteca ctacteteta agacctectg 1500
cctaagtgca gececcegtggg gtteetecet teteottecaca gteacattee aagecteatg 1560
teccactggtt cttettggte tcagtgtcaa tgcagecccee attgtggtca caggaagtag 1620
aggaggccac gttcttacta gttteccettg catggtttag aaagettgee ctggtgecte 1680
accccettgee ataattacta tgtcatttge tggageotetg cccatcetge ccetgagece 1740
atggcactet atgttctaag aagtgaaaat ctacactcca gtgagacage tetgeatact 1800
cattaggatg gctagtatca aaagaaagaa aatcaggctg gccaacgggg tgaaaccctg 1860
tctctactaa aaatacaaaa acaaaaaaaa attagccggg cgtggtggtg agtgectgta 1920
atcacagcta cttgggagge tgagatggga gaatcacttg aacccgggag gcagaggttg 1980
cagtgagccg agattgtgce cctgecactce agectgageg acagtgagac tctgtctceag 2040
tccatgaaga tgtagaggag aaactggaac tctcgagegt tgetgggggg gattgtaaaa 2100
tggtgtgacc actgcagaag acagtatggc agctttcecte aaaacttcag acatagaatt 2160
aacacatgat cctgecaattc cacttatagg aattgaccca caagaaatga aagcagggac 2220
ttgaacccat atttgtacac caatattcat agcagcttat tcacaagacc caaaaggcag 2280
aagcaaccca aatgttcatc aatgaatgaa tgaatggcta agcaaaatgt gatatgtacc 2340

taacgaagta tccttcagec tgaaagagga atgaagtact catacatgtt acaacacgga 2400
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cgaaccttga aaactttatg ctaagtgaaa taagccagac atcaacagat aaatagttta 2460
tgattccace tacatgaggt actgagagtg aacaaattta cagagacaga aagcagaaca 2520
gtgattacca gggactgagg ggaggggagc atgggaagtg acggtttaat gggcacaggg 2580
tttatgttta ggatgttgaa aaagttctgc agataaacag tagtgatagt tgtaccgcaa 2640
tgtgacttaa tgccactaaa ttgacactta aaaatggttt aaatggtcaa ttttgttatg 2700
tatattttat atcaatttaa aasaaaaacct gagccccaaa aggtatttta atcaccaagg 2760
ctgattaaac caaggctaga accacctgcc tatatttttt gttaaatgat ttcattcaat 2820
atcttttttt taataaacca tttttacttg ggtgtttat 2859
<210> SEQ ID NO 64

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 64

tgtgcgegeg gcoccagagcag gtgcgea 27
<210> SEQ ID NO 65

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 65

gaggatcegt caaccacaaq ggtete 26
<210> SEQ ID NO 66

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 66

tgtgegegeg gectgatcat ccggtet 27
<210> SEQ ID NO 67

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 67

gaggatccga cataccgete gtgaca 26
<210> SEQ ID NO 68

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 68

tgtgegegea gtgtccgecac tgtaaage 28
<210> SEQ ID NO 69

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 69

gaggatccat aggaggtctt aacagt 26
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<210> SEQ ID NO 70

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 70

tgtgcgegeg geetttttgt getetge
<210> SEQ ID NO 71

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 71

gaggatccca gagcatcatg aagatc
<210> SEQ ID NO 72

<211> LENGTH: 28

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 72

tgtgegegeg gettgatcag caagggac
<210> SEQ ID NO 73

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 73

gaggatccga gagtagtgga agtgtg

<210> SEQ ID NO 74

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 74
tgtgcgegeg ggtccagect caagate
<210> SEQ ID NO 75

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 75
gaggatccge tggagtgaaa acttga
<210> SEQ ID NO 76

<211> LENGTH: 5616

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 76

ccecoggegea gegoggeoge agcagectcoc gecccccgea
gccgaggegg ccggagtocce gagctageccocce cggoggecoge
aggccaccte gtcggegtece geccgagtece ccgectegee

gcacggcccee ctgacteecgt ccagtattga tcgggagage

27

26

28

26

27

26

cggtgtgage gcccgacgeg 60
cgcecgeccag accggacgac 120
gccaacgcoca caaccaccgce 180

cggagcgagce tcttecgggga 240
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gcagcgatgce gaccctccgg gacggccggg gcagcgctce tggegetget ggetgegetce 300
tgcceggega gtecgggetct ggaggaaaag aaagtttgec aaggcacgag taacaagctc 360
acgcagttgg gcacttttga agatcatttt ctcagcctce agaggatgtt caataactgt 420
gaggtggtcce ttgggaattt ggaaattacc tatgtgcaga ggaattatga tctttccttce 480
ttaaagacca tccaggaggt ggctggttat gtcctcattg ccctcaacac agtggagcga 540
attcctttgg aaaacctgca gatcatcaga ggaaatatgt actacgaaaa ttcctatgec 600
ttagcagtct tatctaacta tgatgcaaat aaaaccggac tgaaggagct gcccatgaga 660
aatttacaqgg aaatcctgca tggcgccgtg cggttcagca acaaccectgce cctgtgcaac 720
gtggagagca tccagtggcg ggacatagtc agcagtgact ttctcagcaa catgtcgatg 780
gacttccaga accacctggg cagctgccaa aagtgtgatc caagctgtcc caatgggagc 840
tgctggggtg caggagagga gaactgccag aaactgacca aaatcatctg tgcccagcag 900
tgctcecggge goctgecegtgg caagtccccce agtgactget gccacaacca gtgtgctgea 960
ggctgcacag gccceccggga gagcgactgce ctggtctgece gcaaattccg agacgaagec 1020
acgtgcaagg acacctgccc cccactcatg ctctacaacc ccaccacgta ccagatggat 1080
gtgaaccccg agggcaaata cagetttggt gecacctgeg tgaagaagtg teccegtaat 1140
tatgtggtga cagatcacgg ctcgtgcgtc cgagecctgtg gggccgacag ctatgagatg 1200
gaggaagacqg gcgtecgcaa gtgtaagaag tgcgaaggge cttgecgcaa agtgtgtaac 1260
ggaataggta ttggtgaatt taaagactca ctetecataa atgetacgaa tattaaacac 1320
ttcaaaaact gcacctcecat cagtggegat ctecacatce tgecggtgge atttaggggt 1380
gactcottca cacatactee teetetggat ccacaggaac tggatattet gaaaaccgta 1440
aaggaaatca cagggttttt getgattcag gettggectg aaaacaggac ggacctecat 1500
gcectttgaga acctagaaat catacgegge aggaccaage aacatggtca gttttetett 1560
gcagtcgtca gecetgaacat aacatcettg ggattacget ccetcaagga gataagtgat 1620
ggagatgtga taatttcagg aaacaaaaat ttgtgctatg caaatacaat aaactggaaa 1680
aaactgtttg ggacctecqgg tcagaaaacc aaaattataa gecaacagagg tgaaaacage 1740
tgcaaggcca caggecaggt ctgecatgee ttgtgetcee ccgagggetg ctggggeceg 1800
gagcccaggg actgegtcte ttgccggaat gtcagccgag gcagggaatg cgtggacaag 1860
tgcaacctte tggagggtga gccaagggag tttgtggaga actctgagtg catacagtge 1920
cacccagagt gecctgectca ggccatgaac atcacctgeca caggacgggg accagacaac 1980
tgtatccagt gtgcccacta cattgacgge ccccactgeg tcaagacctg cccggeagga 2040
gtcatgggag aaaacaacac cctggtctgg aagtacgcag acgceggcca tgtgtgecac 2100
ctgtgccate caaactgcac ctacggatge actgggccag gtcttgaagg ctgtccaacg 2160
aatgggccta agatccegte catcgecact gggatggtgg gggccctect cttgetgetg 2220
gtggtggcce tggggatcgg cctcottcatg cgaaggegece acatcgttceg gaagcegcacg 2280
ctgoggagge tgotgcagga gagggagett gtggagecte ttacacccag tggagaaget 2340
cccaaccaag ctctettgag gatcttgaag gaaactgaat tcaaaaagat caaagtgetg 2400
ggcteceggtg cgtteggecac ggtgtataag ggactctgga tcccagaagg tgagaaagtt 2460

aaaattcceg tcgctatcaa ggaattaaga gaagcaacat ctccgaaage caacaaggaa 2520
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atcctcgatg aagcctacqgt gatggccage gtggacaacce cccacgtgtg ccgectgetg 2580
ggcatctgce tcacctccac cgtgcagete atcacgcage tcatgecctt cggetgecte 2640
ctggactatg tccgggaaca caaagacaat attggcoctcce agtacctget caactggtgt 2700
gtgcagatcg caaagggcat gaactacttg gaggaccgtce gettggtgeca ccgcgacctg 2760
gcagccagga acgtactgqgt gaaaacaccq cagcatgtca agatcacaga ttttgggetg 2820
gccaaactgc tgggtgcgga agagaaagaa taccatgcag aaggaggcaa agtgcctatc 2880
aagtggatgg cattggaatc aattttacac agaatctata cccaccagag tgatgtcetgg 2940
agctacgggg tgaccgtttg ggagttgatg acctttggat ccaagccata tgacggaatc 3000
cctgccageg agatctccte catcctggag aaaggagaac gcctccetca gccacccata 3060
tgtaccatcg atgtctacat gatcatggtc aagtgctgga tgatagacgc agatagtege 3120
ccaaagttcc gtgagttgat catcgaattc tccaaaatgg ccecgagacce ccagegetac 3180
cttgtcattc agggggatga aagaatgcat ttgccaagte ctacagactc caacttctac 3240
cgtgccctga tggatgaaga agacatggac gacgtggtgg atgccgacga gtacctcatce 3300
ccacagcagg gcttcttcag cagcccctece acgtcacgga cteccctect gagetetetg 3360
agtgcaacca gcaacaatte caccgtgget tgeattgata gaaatggget geaaagetgt 3420
cccatcaagg aagacagctt cttgcagega tacagcotcag accccacagg cgecttgact 3480
gaggacagca tagacgacac cttectecca gtgectgaat acataaacca gtecgttece 3540
aaaaggcccg ctggetetgt geagaatcet gtetatcaca atcagectet gaacccegeg 3600
cccageagag acccacacta ccaggaccce cacagcactg cagtgggcaa ccccgagtat 3660
ctcaacactyg tccagececac ctgtgtcaac ageacatteg acagecetge ccactgggece 3720
cagaaaggca gccaccaaat tagecetggac aaccctgact accagecagga cttetttece 3780
aaggaagcca agccaaatqgq catctttaag ggetecacag ctgaaaatge agaataccta 3840
agggtcgege cacaaagcag tgaatttatt ggageatgac cacggaggat agtatgagece 3900
ctaaaaatce agactettte gatacccagg accaagecac agecaggtect ccatcccaac 3960
agccatgece geattagete ttagacccac agactggttt tgeaacgttt acaccgacta 4020
gccaggaagt acttecacct cgggeacatt ttgggaagtt geattecettt gtettcaaac 4080
tgtgaagcat ttacagaaac gcatccagca agaatattgt ccetttgagc agaaatttat 4140
ctttcaaaga ggtatatttg aaaaaaaaaa aaagtatatg tgaggatttt tattgattgg 4200
ggatcttgga gtttttcatt gtcecgetattg atttttactt caatgggetc ttccaacaag 4260
gaagaagctt gctggtagca cttgetacce tgagttcate caggeccaac tgtgagcaag 4320
gagcacaagc cacaagtctt ccagaggatg cttgattcca gtggttetge ttcaaggett 4380
ccactgcaaa acactaaaga tccaagaagg ccttcatgge cccagcagge cggatcggta 4440
ctgtatcaag tcatggcagg tacagtagga taagccactc tgtceccttee tgggcaaaga 4500
agaaacggag gggatggaat tcttccttag acttactttt gtaaaaatgt ccccacggta 4560
cttactccce actgatggac cagtggttte cagtcatgag cgttagactg acttgtttgt 4620
ctteoccattee attgttttga aactcagtat getgececeotg tettgetgte atgaaatcag 4680
caagagagga tgacacatca aataataact cggattccag cccacattgg attcatcage 4740

atttggacca atagcccaca gctgagaatg tggaatacct aaggatagca ccgettttgt 4800
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tctogecaaaa acgtatctce taatttgagg ctcagatgaa atgcatcagg tcetttgggg 4860
catagatcag aagactacaa aaatgaagct gctctgaaat ctectttage catcacccca 4920
accccccaaa attagtttgt gttacttatg gaagatagtt ttetcctttt acttcactte 4980
aaaagctttt tactcaaaga gtatatgttc cctccaggte agetgeccce aaacccccte 5040
cttacgettt gtcacacaaa aagtgtctct gecttgagte atctattcaa gcacttacag 5100
ctctggecac aacagggcat tttacaggtg cgaatgacag tagcattatg agtagtgtgg 5160
aattcaggta gtaaatatga aactagggtt tgaaattgat aatgctttca caacatttge 5220
agatgtttta gaaggaaaaa agttccttcc taaaataatt tctctacaat tggaagattg 5280
gaagattcag ctagttagga gcccaccttt tttcctaate tgtgtgtgece ctgtaacctg 5340
actggttaac agcagtcctt tgtaaacagt gttttaaact ctecctagtca atatccacce 5400
catccaattt atcaaggaag aaatggttca gaaaatattt tcagecctaca gttatgttca 5460
gtcacacaca catacaaaat gttccttttg cttttaaagt aatttttgac tcccagatca 5520
gtcagagccce ctacagcatt gttaagaaag tatttgattt ttgtctcaat gaaaataaaa 5580
ctatattcat ttccactcta aaaaaaaaaa aaaaaa 5616
<210> SEQ ID NO 77

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 77

Gly Gly Ser Gly Ser Glu Asn Leu Tyr Phe Gln Leu

5 10

<210> SEQ ID NO 78

<211> LENGTH: 1291

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

Met Ala Gly Ala Ala Ser Pro Cys Ala Asn Gly Cys Gly Pro Gly Ala
5 10 15

Pro Ser Asp Ala Glu Val Leu His Leu Cys Arg Ser Leu Glu Val Gly
20 25 30

Thr Val Met Thr Leu Phe Tyr Ser Lys Lys Ser Gln Arg Pro Glu Arg
35 40 45

Lys Thr Phe Gln Val Lys Leu Glu Thr Arg Gln Ile Thr Trp Ser Arg
50 55 60

Gly Ala Asp Lys Ile Glu Gly Ala Ile Asp Ile Arg Glu Ile Lys Glu
65 70 75 80

Ile Arg Pro Gly Lys Thr Ser Arg Asp Phe Asp Arg Tyr Gln Glu Asp
85 90 95

Pro Ala Phe Arg Pro Asp Gln Ser His Cys Phe Val Ile Leu Tyr Gly
100 105 110

Met Glu Phe Arg Leu Lys Thr Leu Ser Leu Gln Ala Thr Ser Glu Asp
115 120 125

Glu Val Asn Met Trp Ile Lys Gly Leu Thr Trp Leu Met Glu 2Asp Thr
130 135 140

Leu Gln Ala Pro Thr Pro Leu Gln Ile Glu Arg Trp Leu Arg Lys Gln
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Phe Tyr Ser Val Asp Arg Asn Arqg Glu Asp Arg Ile Ser Ala Lys Asp
165 170 175

Leu Lys Asn Met Leu Ser Gln Val Asn Tyr Arg Val Pro Asn Met Arg
180 185 190

Phe Leu Arg Glu Arg Leu Thr Asp Leu Glu Gln Arg Ser Gly Asp Ile
195 200 205

Thr Tyr Gly Gln Phe Ala Gln Leu Tyr Arg Ser Leu Met Tyr Ser Ala
210 215 220

Gln Lys Thr Met Asp Leu Pro Phe Leu Glu Ala Ser Thr Leu Arg Ala
225 230 235 240

Gly Glu Arg Pro Glu Leu Cys Arg Val Ser Leu Pro Glu Phe Gln Gln
245 250 255

Phe Leu Leu Asp Tyr Gln Gly Glu Leu Trp Ala Val Asp Arg Leu Gln
260 265 270

Val Gln Glu Phe Met Leu Ser Phe Leu Arg Asp Pro Leu Arg Glu Ile
275 280 285

Glu Glu Pro Tyr Phe Phe Leu Asp Glu Phe Val Thr Phe Leu Phe Ser
290 295 300

Lys Glu Asn Ser Val Trp Asn Ser Gln Leu Asp Ala Val Cys Pro Asp
305 310 315 320

Thr Met Asn Asn Pro Leu Ser His Tyr Trp Ile Ser Ser Ser His Asn
325 330 335

Thr Tyr Leu Thr Gly Asp Gln Phe Ser Ser Glu Ser Ser Leu Glu Ala
340 345 350

Tyr Ala Arg Cys Leu Arg Met Gly Cys Arg Cys Ile Glu Leu Asp Cys
355 360 365

Trp Asp Gly Pro Asp Gly Met Pro Val Ile Tyr His Gly His Thr Leu
370 375 380

Thr Thr Lys Ile Lys Phe Ser Asp Val Leu His Thr Ile Lys Glu His
385 390 395 400

Ala Phe Val Ala Ser Glu Tyr Pro Val Ile Leu Ser Ile Glu Asp His
405 410 415

Cys Ser Ile Ala Gln Gln Arg Asn Met Ala Gln Tyr Phe Lys Lys Val
420 425 430

Leu Gly Asp Thr Leu Leu Thr Lys Pro Val Glu Ile Ser Ala Asp Gly
435 440 445

Leu Pro Ser Pro Asn Gln Leu Lys Arg Lys Ile Leu Ile Lys His Lys
450 455 460

Lys Leu Ala Glu Gly Ser Ala Tyr Glu Glu Val Pro Thr Ser Met Met
465 470 475 480

Tyr Ser Glu Asn Asp Ile Ser Asn Ser Ile Lys Asn Gly Ile Leu Tyr
485 490 495

Leu Glu Asp Pro Val Asn His Glu Trp Tyr Pro His Tyr Phe Val Leu
500 505 510

Thr Ser Ser Lys Ile Tyr Tyr Ser Glu Glu Thr Ser Ser Asp Gln Gly
515 520 525

Asn Glu Asp Glu Glu Glu Pro Lys Glu Val Ser Ser Ser Thr Glu Leu
530 535 540

His Ser Asn Glu Lys Trp Phe His Gly Lys Leu Gly Ala Gly Arg Asp
545 550 555 560
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Gly Arg His Ile Ala Glu Arg Leu Leu Thr Glu Tyr Cys Ile Glu Thr
565 570 575

Gly Ala Pro Asp Gly Ser Phe Leu Val Arg Glu Ser Glu Thr Phe Val
580 585 590

Gly Asp Tyr Thr Leu Ser Phe Trp Arg Asn Gly Lys Val Gln His Cys
595 600 605

Arg Ile His Ser Arg Gln Asp Ala Gly Thr Pro Lys Phe Phe Leu Thr
610 615 620

Asp Asn Leu Val Phe Asp Ser Leu Tyr Asp Leu Ile Thr His Tyr Gln
625 630 635 640

Gln Val Pro Leu Arg Cys Asn Glu Phe Glu Met Arg Leu Ser Glu Pro
645 650 655

Val Pro Gln Thr Asn Ala His Glu Ser Lys Glu Trp Tyr His Ala Ser
660 665 670

Leu Thr Arg Ala Gln Ala Glu His Met Leu Met Arg Val Pro Arg Asp
675 680 685

Gly Ala Phe Leu Val Arg Lys Arg Asn Glu Pro Asn Ser Tyr Ala Ile
690 695 700

Ser Phe Arg Ala Glu Gly Lys Ile Lys His Cys Arg Val Gln Gln Glu
705 710 715 720

Gly Gln Thr Val Met Leu Gly Asn Ser Glu Phe Asp Ser Leu Val Asp
725 730 735

Leu Ile Ser Tyr Tyr Glu Lys His Pro Leu Tyr Arg Lys Met Lys Leu
740 745 750

Arg Tyr Pro Ile Asn Glu Glu Ala Leu Glu Lys Ile Gly Thr Ala Glu
755 760 765

Pro Asp Tyr Gly Ala Leu Tyr Glu Gly Arg Asn Pro Gly Phe Tyr Val
770 775 780

Glu Ala Asn Pro Met Pro Thr Phe Lys Cys Ala Val Lys Ala Leu Phe
785 790 795 800

Asp Tyr Lys Ala Gln Arg Glu Asp Glu Leu Thr Phe Ile Lys Ser Ala
805 810 815

Ile Ile Gln Asn Val Glu Lys Gln Glu Gly Gly Trp Trp Arg Gly Asp
820 825 830

Tyr Gly Gly Lys Lys Gln Leu Trp Phe Pro Ser Asn Tyr Val Glu Glu
835 840 845

Met Val Asn Pro Val Ala Leu Glu Pro Glu Arg Glu His Leu Asp Glu
850 855 860

Asn Ser Pro Leu Gly Asp Leu Leu Arg Gly Val Leu Asp Val Pro Ala
865 870 875 880

Cys Gln Ile Ala Ile Arg Pro Glu Gly Lys Asn Asn Arg Leu Phe Val
885 890 895

Phe Ser Ile Ser Met Ala Ser Val Ala His Trp Ser Leu Asp Val Ala
900 905 910

Ala Asp Ser Gln Glu Glu Leu Gln Asp Trp Val Lys Lys Ile Arg Glu
915 920 925

Val Ala Gln Thr Ala Asp Ala Arg Leu Thr Glu Gly Lys Ile Met Glu
930 935 940

Arg Arg Lys Lys Ile Ala Leu Glu Leu Ser Glu Leu Val Val Tyr Cys
945 950 955 960
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Phe
965

Arg Pro Val Pro Asp Glu

Met Phe

980

Tyr Arg Asp Ser Ser

Lys Ala
995

Lys Gly Lys Lys

Ser Arqg Ile Pro

1010

Tyr Lys Gly

Pro Leu Pro Met

1025

Trp Ile Cys

1030
Gln Thr Pro

Asp Lys Pro Met

1045
His

Gly Arg Cys Gly Tyr Val

1060
Ala Phe Asp Pro Phe Asp Lys
1075

Ala Ile Ser Ile Glu Val Leu
1090

Arg Gly Ile Val Cys Pro Phe
1105 1110

Tyr Asp Ser Thr Lys Gln Lys
1125

Asn Pro Val Trp Pro Ala Lys
1140

Glu Phe Ala Phe Leu Arg Phe
1155

Asp Gln Asn Phe Leu Ala Gln
1170

Thr Gly Tyr Arg Ala Val Pro
1185 1190

Glu Leu Ala Ser Leu Leu Ile
1205

Glu Asn Gly Asp Leu Ser Pro
1220

Gly Ser Asp Ala Ser Gly Gln
1235

Ser Phe Glu Ser Arg Tyr Gln
1250 1255

Gln Glu His Leu Ala Asp His
1265 1270

Arg Arg Thr Arg Val Asn Gly
1285

<210> SEQ ID NO 79

<211> LENGTH: 3054

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 79

Met Ala Leu Ile Phe Gly Thr
5

Phe Gly Gly Ala Arg Met Ala
20

1015

1095

1175

Ile
970

Ala
875

Glu Lys Gly Thr Glu Arg Cys

Pro Glu Thr

985

Lys Ala Glu Lys Val

990

Tyr

Phe Leu Gln

1000

Tyr Asn Arg Leu Gln Leu

1005

Gln Arg Leu Asp Ser Ser Asn

1020

Tyr Asp

Gln Phe

1040

Leu Val Ala
1035

Gly Ser Leu Asn

Gln Met Asn Gln Ala Leu

1050

Phe Met Thr

1055

Gln Pro Ser Thr Met
1065

Leu Arg Asp Glu

1070

Ser Ser Leu Arg Gly Leu Glu Pro Cys
1080 1085

Gly Ala Arg His Leu Pro
1100

Lys Asn Gly

Val Glu Ile Glu Val Ala
1115

Gly Ala Glu
1120

Thr Glu Phe Val Val Asp
1130

Asn Gly Leu
1135

Pro Phe His Phe Gln Ile
1145

Ser Asn Pro
1150

Val Val Tyr Glu Glu Asp Met Phe Ser

1160 1165

Ala Thr Phe Pro Val Lys
1180

Gly Leu Lys

Leu Lys Asn Asn Tyr Ser

1195

Glu Asp Leu
1200
Pro

Lys Ile Asp Ile Phe

1210

Ala Lys Gln
1215
Phe

Ser Gly Thr Ser Leu

1225

Arg Glu Arg
1230

Leu Phe His Gly Arg
1240

Ala Arg Glu Gly
1245

Gln Pro Phe Glu Asp Phe Arg Ile Ser
1260

Phe Asp Ser Arg Glu Arg Arg Ala Pro
1275 1280

Asp Asn Arg Leu
1290

Val Asn Ala Asn Ile Leu Lys Glu Val
10 15

Cys Val Thr Ser Ala His Met Ala Gly
25 30
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Ala Asn Gly Ser Ile Leu Lys Lys Ala Glu Glu Thr Ser Arg Ala Ile
35 40 45

Met His Lys Pro Val Ile Phe Gly Glu Asp Tyr Ile Thr Glu Ala Asp
50 55 60

Leu Pro Tyr Thr Pro Leu His Leu Glu Val Asp Ala Glu Met Glu Arg
65 70 75 80

Met Tyr Tyr Leu Gly Arg Arg Ala Leu Thr His Gly Lys Arg Arg Lys
85 90 95

Val Ser Val Asn Asn Lys Arg Asn Arg Arg Arg Lys Val Ala Lys Thr
100 105 110

Tyr Val Gly Arg Asp Ser Ile Val Glu Lys Ile Val Val Pro His Thr
115 120 125

Glu Arg Lys Val Asp Thr Thr Ala Ala Val Glu Asp Ile Cys Asn Glu
130 135 140

Ala Thr Thr Gln Leu Val His Asn Ser Met Pro Lys Arg Lys Lys Gln
145 150 155 160

Lys Asn Phe Leu Pro Ala Thr Ser Leu Ser Asn Val Tyr Ala Gln Thr
165 170 175

Trp Ser Ile Val Arg Lys Arg His Met Gln Val Glu Ile Ile Ser Lys
180 185 190

Lys Ser Val Arg Ala Arg Val Lys Arg Phe Glu Gly Ser Val Gln Leu
195 200 205

Phe Ala Ser Val Arg His Met Tyr Gly Glu Arg Lys Arg Val Asp Leu
210 215 220

Arg Ile Asp Asn Trp Gln Gln Glu Thr Leu Leu Asp Leu Ala Lys Arg
225 230 235 240

Phe Lys Asn Glu Arg Val Asp Gln Ser Lys Leu Thr Phe Gly Ser Ser
245 250 255

Gly Leu Val Leu Arg Gln Gly Ser Tyr Gly Pro Ala His Trp Tyr Arg
260 265 270

His Gly Met Phe Ile Val Arg Gly Arg Ser Asp Gly Met Leu Val Asp
275 280 285

Ala Arg Ala Lys Val Thr Phe Ala Val Cys His Ser Met Thr His Tyr
290 295 300

Ser Asp Lys Ser Ile Ser Glu Ala Phe Phe Ile Pro Tyr Ser Lys Lys
305 310 315 320

Phe Leu Glu Leu Arg Pro Asp Gly Ile Ser His Glu Cys Thr Arg Gly
325 330 335

Val Ser Val Glu Arg Cys Gly Glu Val Ala Ala Ile Leu Thr Gln Ala
340 345 350

Leu Ser Pro Cys Gly Lys Ile Thr Cys Lys Arg Cys Met Val Glu Thr
355 360 365

Pro Asp Ile Val Glu Gly Glu Ser Gly Glu Ser Val Thr Asn Gln Gly
370 375 380

Lys Leu Leu Ala Met Leu Lys Glu Gln Tyr Pro Asp Phe Pro Met Ala
385 390 395 400

Glu Lys Leu Leu Thr Arg Phe Leu Gln Gln Lys Ser Leu Val Asn Thr
405 410 415

Asn Leu Thr Ala Cys Val Ser Val Lys Gln Leu Ile Gly Asp Arg Lys
420 425 430
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Gln Ala Pro Phe Thr His Val Leu Ala Val Ser Glu Ile Leu Phe Lys
435 440 445

Gly Asn Lys Leu Thr Gly Ala Asp Leu Glu Glu Ala Ser Thr His Met
450 455 460

Leu Glu Ile Ala Arg Phe Leu Asn Asn Arg Thr Glu Asn Met Arg Ile
465 470 475 480

Gly His Leu Gly Ser Phe Arg Asn Lys Ile Ser Ser Lys Ala His Val
485 490 495

Asn Asn Ala Leu Met Cys Asp Asn Gln Leu Asp Gln Asn Gly Asn FPhe
500 505 510

Ile Trp Gly Leu Arg Gly Ala His Ala Lys Arg Phe Leu Lys Gly FPhe
515 520 525

Phe Thr Glu Ile Asp Pro Asn Glu Gly Tyr Asp Lys Tyr Val Ile Arg
530 535 540

Lys His Ile Arg Gly Ser Arg Lys Leu Ala Ile Gly Asn Leu Ile Met
545 550 555 560

Ser Thr Asp Phe Gln Thr Leu Arg Gln Gln Ile Gln Gly Glu Thr Ile
565 570 575

Glu Arg Lys Glu Ile Gly Asn His Cys Ile Ser Met Arg Asn Gly Asn
580 585 590

Tyr Val Tyr Pro Cys Cys Cys Val Thr Leu Glu Asp Gly Lys Ala Gln
595 600 605

Tyr Ser Asp Leu Lys His Pro Thr Lys Arg His Leu Val Ile Gly Asn
610 615 620

Ser Gly Asp Ser Lys Tyr Leu Asp Leu Pro Val Leu Asn Glu Glu Lys
625 630 635 640

Met Tyr Ile Ala Asn Glu Gly Tyr Cys Tyr Met Asn Ile Phe Phe Ala
645 650 655

Leu Leu Val Asn Val Lys Glu Glu Asp Ala Lys Asp Phe Thr Lys Phe
660 665 670

Ile Arg Asp Thr Ile Val Pro Lys Leu Gly Ala Trp Pro Thr Met Gln
675 680 685

Asp Val Ala Thr Ala Cys Tyr Leu Leu Ser Ile Leu Tyr Pro Asp Val
690 695 700

Leu Arg Ala Glu Leu Pro Arg Ile Leu Val Asp His Asp Asn Lys Thr
705 710 715 720

Met His Val Leu Asp Ser Tyr Gly Ser Arg Thr Thr Gly Tyr His Met
725 730 735

Leu Lys Met Asn Thr Thr Ser Gln Leu Ile Glu Phe Val His Ser Gly
740 745 750

Leu Glu Ser Glu Met Lys Thr Tyr Asn Val Gly Gly Met Asn Arg Asp
755 760 765

Val val Thr Gln Gly Ala Ile Glu Met Leu Ile Lys Ser Ile Tyr Lys
770 775 780

Pro His Leu Met Lys Gln Leu Leu Glu Glu Glu Pro Tyr Ile Ile Val
785 790 795 800

Leu Ala Ile Val Ser Pro Ser Ile Leu Ile Ala Met Tyr Asn Ser Gly
805 810 815

Thr Phe Glu Gln Ala Leu Gln Met Trp Leu Pro Asn Thr Met Arg Leu
820 825 830

Ala Asn Leu Ala Ala Ile Leu Ser Ala Leu Ala Gln Lys Leu Thr Leu
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Ala

Val

865

Ser

Asp

His

Asp

Lys
945

Asp

850

Ile

Leu

Met

Glu

Glu

930

Leu

Leu

Leu

Ala

Ala

Met

915

Leu

Leu

Phe

Asp

Met

Leu

900

Leu

Thr

Lys

Val

Asn

Glu

885

Arg

Glu

Trp

Phe

His

Gln

Leu

870

Ile

Glu

Lys

Leu

Gly

950

Ile

Gln
855
Ile
Val
Gly
Asn
Glu

935

Arg

Arg

Asp

Thr

Gly

Tyr

920

Lys

Lys

Leu

Asn

Gly

Ile

Tyr

905

Val

Phe

Pro

Ser

Leu

Val

Lys

890

Ala

Lys

Ser

Leu

Val

Ile

Arg

875

Leu

Val

Ala

Ala

Ile
955

Asn

860

Val

Ala

Thr

Leu

Ile

940

Met

Ser

845

Glu

Asn

Thr

Ser

Lys

925

Arg

Lys

Leu

Tyr

His

Gln

Glu

910

Asp

His

Asn

Phe

Ala

Ser

Glu

895

Lys

Ala

Ser

Thr

Gln

Leu

880

Met

Val

Trp

Arg

Val

960

Phe

May 12, 2005

Asp Cys Gly Gly

965
Glu

Leu Leu

980

His Leu

Ala Arg Lys Val

995

Arg

Leu Lys

1010

Ile Tyr Ser

Ser Ser Val Leu Ser

1025

Met Ile Arg Ala His
1045

Glu Ser Glu Trp Asp
1060

Leu Glu Asn Pro Ile

1075
Ser Glu His Pro Glu
1090
Glu Asp Leu Val Glu
1105

Lys Ile Ile Ala Phe
1125

Arg Ser Asp Gly Val
1140

Ser Ser Thr Glu

1155

Arg

Val Thr
1170

Thr Phe Asp

Asp Glu Leu His
1185

Lys
Trp Asn Asn Gln Ile
1205

Glu Gly His Phe
1220

Met

Ser Glu Ile Ser His

1235

Asp

970
Thr Ile
985

Lys Gly Ser

Val Ala Lys

1000

Met Leu
1015

Pro Asp Val

Leu Leu Leu Thr Phe

1030

Arg Glu Ala Lys Val
1050

Asn Ile Ile Asn Arg

1065
Gly Tyr Arg Ser Thr
1080

Ala Phe
1095

Glu Tyr Tyr

Gln Ala Lys Gln
1110

Pro

Ile Thr Leu Val Leu

1130

Phe Lys Ile Leu Asn
1145

Glu Ile Ile

1160

Tyr Thr

Asn Met Thr Ile

1175

Asp

Thr
1190

Ser Leu Pro Gly

Ser Arg Gly Asn Val
1210

Glu Phe Thr Arg Asp
1225

Ser Pro Ala
1240

Arg Asp

Lys

Arg Ala

Asn Ala Met Thr Lys

Lys
875
Val Asn
990

Gly

1005

Tyr Lys Phe Ile Thr

1020

Leu
1035

Phe Gln Ile Asp
Ala Ala Gln Leu Gln
1055

Thr Phe Gln Tyr
1070

Ser
Ala Glu Glu Arg Leu
1085

Lys Phe
1100

Cys Ile Gly

Glu
1115

Ile Ala Tyr Phe

Met Ala Phe Asp Ala
1135

Lys Phe Lys Gly Ile

1150

Gln Ser Leu Asp Asp
1165

Asn Leu Glu Leu Asn

1180

Val
1195

Thr Phe Lys Gln

Lys Pro His Tyr Arg
1215

Thr Ala Ala Ser Val

1230

Phe Leu Val Arg Gly
1245

Gly

Gly Val Phe

Val

Cys

1040

Lys

Lys

Gln

Lys

Glu

1120

Glu

Leu

Tyr

Met

Trp

1200

Thr

Ala

Ala
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Val Gly Ser Gly Lys
1250

Gly Arg Val Leu Met
1265
His Lys Gln Leu Arg

1285
Met

Arg Gly Lys Ser

1300
Ala Leu

Ser Gly Phe

1315
Thr Tyr
1330

Asp Phe Val

Ala
1345

Ile Ala Phe Arg

Val Leu Lys Val Ser
1365

Thr Gln Phe Pro Val

1380

Glu Phe Val
1395

Ser Leu

Cys Gly Asp Asn Ile
1410

Ser
1425

Leu Gly Lys Leu
Asp Gly Arg Thr Met
1445

Thr Ser Val Lys
1460

Lys

Gly Val Thr
1475

Ile Asp

Val Pro Val Leu Asp
1490

Val Val Ser Tyr Gly
1505

His Lys Glu Gly Val
1525

Val Glu Ile Pro Glu

1540

Met Tyr Asn Leu Pro
1555

Glu Asn Ala Thr Leu
1570

Ser
1585

Tyr Phe Tyr Thr
Pro Val Ile His Asp
1605

Thr Phe Leu Asn Lys
1620

Leu Thr Ser
1635

Gly Glu

Ser Thr
1255

Gly Leu Pro

Leu
1270

Glu Pro Thr Arg

Glu Pro Phe Asn
1290

Ser

Thr Phe Gly Ser Ser

1305
His Phe Ala
1320

His Arg

Ile Ile

1335

Asp Glu Cys

Asn Leu Leu Phe Glu

1350
Ala Thr Pro Pro Gly
1370
Glu

Lys Leu Lys Ile

1385
Gln Gly Thr
1400

Gly Ala

Leu Val Tyr Val Ala

1415

Leu Val Gln Lys Gly
1430
Lys Ser Gly Gly Thr

1450

Phe Ile Val Ala
1465

His

Ile Asp Val Val Val

1480
Val Asp Asn Arg Ala
1495

Glu Arg Ile Gln Lys
1510

Ala Leu Arg Ile Gly
1530

Met Val Ala Thr Glu

1545

Val Thr Thr
1560

Gln Ser
Leu Gln Ala Arg Thr
1575

Ile
1590

Asn Phe Val Arg
Lys Leu Lys Arg Phe
1610

Leu Ala Ile Pro
1625

Asn

Tyr Lys Arg Leu Gly
1640

Tyr His
1260

Leu Ser Lys

Pro
1275

Leu Thr Asp Asn

Cys Phe Pro Thr Leu
1295

Pro Ile Thr Val Met
1310

Asn Ile Ala Glu Val

1325

His Val Asn Asp Ala
1340

His
1355

Glu Phe Glu Gly

Arg Glu Val Glu Phe
1375

Glu Ala Leu Ser Phe

1390

Asn Ala Asp Val Ile
1405

Ser Tyr
1420

Asn Asp Val

Tyr
1435

Lys Val Ser Lys

Glu Ile Ile Thr Glu
1455

Thr Asn Ile Ile Glu

1470

Asp Phe Gly Thr Lys
1485

Val Gln
1500

Tyr Asn Lys

Leu
1515

Gly Arg Val Gly
Gln Thr Asn Lys Thr
1535

Ala Ala Phe Leu
1550

Cys

Val Ser Thr Thr Leu

1565
Met Ala Gln Phe Glu
1580

Phe
1595

Asp Gly Ser Met

Lys Leu His Thr Cys
1615

Lys Gly Leu Ser Ser

1630

Tyr Ile Ala
1645

Glu Asp

Arg

Met

1280

Arg

Thr

Lys

Ser

Lys

1360

Thr

Gln

Ser

Asp

Ile

1440

Gly

Asn

Val

Thr

Arg

1520

Leu

Phe

Leu

Leu

His

1600

Glu

Trp

Ala
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Gly Ile
1650

Arg Ile Pro

Glu
1665

Glu Ile Trp His

Gly Arg Leu Thr Ser
1685

Thr Asp Val His
1700

Ser

Ile Ala Asp Glu Gln

1715
Phe

Arg Ala Phe Ser

1730

Leu
1745

Lys Ala Asn Tyr

Leu Gln Gln Ala Lys

1765

Asp Gln Asp Val Thr
1780

Ile Gln

Tyr Leu Ser

1795
His
1810

Ser Trp Asn Lys

Ser Val Leu Ile
1825

Gly

Phe Asn Glu Pro
1845

Lys

Lys Leu Lys Met Arg

1860
Ala

Ala Glu Pro Glu

1875

Lys
1890

Gly Lys Arg

Arg Lys Phe Ile
1905

Asn

Ile Arg Phe Val Asp
1925

Asn Ala Pro Ile Asp
1940

Arg Met Leu Ile

1955

Asp

Thr Thr
1970

Ile His Ala

Lys Thr

1985

Val Asp Leu

Thr Ala Ile Met Gly
2005

Gly Met Ala Val Pro
2020

Asp Leu Thr Phe Glu

2035

Asn Pro Ile Ser Ser

Phe Val Cys Lys Glu
1655

Ile
1670

Val Val Ala His

Val Gln Ala Ala Lys
1690
Ile Ala Arg Thr Leu
1705
Met Lys Gln His
1720

Ser

Thr Asn Ile

1735

Tyr Ser

Ala
1750

Thr Lys His Thr

Asp Gln Leu Leu Glu
1770

Gly Ile Ile Gln
1785

Asp

Asp Ser Glu Val Ala

1800

Ser Gln
1815

Ile Thr Arg

Gly Gly Trp Met Leu
1830

Val Tyr Phe Gln Gly
1850

Glu Ala Arg Gly Ala
1865

Ala Leu Glu His

1880

Tyr

Lys Gly Thr Thr
1895

Arg

Met Tyr Gly Phe
1910

Asp

Pro Leu Thr Gly His

1930
Leu Val Gln His Glu
1945
Glu

Asp Glu Ile Pro

1960
Tyr Leu Val Asn Ser
1975
Leu

Pro His Ser Ser

1990
Phe Pro Glu Arg Glu
2010
Val Ala Tyr Asp Gln
2025
Ser Leu Phe
2040

Gly Glu

Thr Ile Cys His Leu

Ile Pro
1660

Asp Ser Leu

Lys
1675

Gly Asp Ser Gly

Val Val Tyr Thr Leu
1695

Ala Cys Ile Asn
1710

Arg

Phe Glu Ala
1725

Ala Thr

Gln Ser 1Ile Phe

1740

Asp

Lys Glu Asn Ile Ala

1755

Phe Ser Asn Leu Ala
1775

Phe Asn His Leu Glu

1790

Lys His Leu
1805

Lys Leu

Asp Ile 1Ile Ile Ala

1820

Ala
1835

Thr Tyr Phe Lys

Lys Lys Asn Gln Lys

1855

Arg Gly Gln Tyr Glu
1870

Phe Gly Ser Ala
1885

Tyr

Gly Met Gly Ala
1900

Lys

Pro Ser

1915

Thr Asp Phe

Thr Ile Asp Glu Ser
1935

Phe Gly Lys Val Arg
1950

Gln Ser Leu Ser Thr

1965

Gly Thr
1980

Lys Lys Val

Arg Ala Ser Glu Lys
1995

Asn Glu Leu Arg Gln
2015

Leu Pro Pro Lys Asn

2030

Lys Gly Pro
2045

Arg Asp

Thr Asn Glu Ser Asp

His

Ile

1680

Gln

Arg

Gly

Thr

Val

1760

Lys

Thr

Lys

Leu

Asp

1840

His

Val

Asn

Ser

Tyr

1920

Thr

Thr

His

Leu

Ser

2000

Thr

Glu

Tyr

Gly
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2050
His Thr Thr Ser Leu
2065
Asn Lys His Leu Phe
2085
Leu His Gly Val Phe
2100
Leu Ile Asp Gly Arg
2115
Pro Phe Pro Gln
2130

Pro

Arg
2145

Ile Cys Leu Val

Met Val Ser Asp Thr
2165

Trp Lys His Trp Ile

2180

Val Ser Thr Arg Asp
2195

Phe Thr Asn Thr Asn
2210

Glu Leu Leu Thr Asn
2225
Leu Asn Ala Asp Ser

2245

Pro Glu Glu Pro
2260

Lys

Asn Glu Leu Val Tyr

2275
Ala Leu
2290

Ser Gly Asn
Val Thr Lys His Val
2305

Gln Leu Asn Pro
2325

Leu

Ala Tyr Lys Pro Ser

2340
Ser

Leu Lys Tyr Ala

2355
Glu Leu Ala Ile
2370

Leu

Phe
2385

Pro Thr Val Asn

Leu Asn Met Lys Ala

2405
Glu

Ala Leu Ser Glu

2420
Ala Ser Cys
2435

Leu Arg

Ser Leu Lys Ala Glu

2450

2055

Tyr
2070

Gly Ile Gly Phe

Arg Arg Asn Asn Gly
2090

Lys Val Lys Asn Thr
2105
Ile

Asp Met Ile Ile

2120

Lys Leu
2135

Lys Phe Arg

Thr
2150

Thr Asn Phe Gln

Ser Cys Thr Phe Pro

2170
Gln Thr Lys Asp Gly
2185

Phe Ile
2200

Gly Val Gly

Asn Tyr Phe Thr Ser

2215

Gln
2230

Glu Ala Gln Gln

Val Leu Trp Gly Gly
2250

Phe Gln Pro Val Lys
2265

Ser Gln Gly Glu Lys
2280

Leu Arg Pro Val Ala
2295

Val Lys Gly Lys Cys
2310
Glu Lys Glu Ala Tyr
2330

Arg Leu Asn Arg Glu

2345

Glu Ile Glu
2360

Ile Gly

Met Leu Val Thr
2375

Ser

Tyr
2390

Ile Thr Asp Pro

Ala Met Gly Ala Leu

2410

Leu Thr Leu Asp Glu
2425

Leu Tyr Thr

2440

Gly Lys

Leu Arg Pro Ile Glu

2455

2060

Gly Pro Phe Ile Ile
2075

Thr Leu Leu Val Gln
2095

Thr Thr Leu Gln Gln

2110

Arg Met Pro
2125

Lys Asp

Glu Pro
2140

Gln Arg Glu

Thr
2155

Lys Ser Met Ser

Ser Ser Asp Gly Ile
2175
Gln Cys Gly Ser Pro
2190
Ile His Ser Ala Ser
2205

Val Pro
2220

Lys Asn Phe
Trp Val Ser Gly Trp
2235

His Lys Val Phe Met
2255

Glu Ala Thr Gln
2270

Leu

Arg Lys Trp Val Val
2285
Glu Cys Pro Ser Gln
2300
Pro Leu Phe Glu Leu
2315

Phe Lys Pro Met Met
2335

Ala Phe Leu Lys
2350

Asp
Asn Val Asp Cys Asp
2365

Lys Leu
2380

Lys Ala Leu

Glu
2395

Glu Ile Phe Ser
Tyr Lys Gly Lys Lys
2415

Gln Glu Ala Met Leu
2430

Leu Gly Ile
2445

Trp Asn

Lys Val Glu Asn Asn

2460

Thr

2080

Ser

His

Phe

Glu

Ser

2160

Phe

Leu

Asn

Met

Arg

2240

Ser

Met

Glu

Leu

Tyr

2320

Gly

Ile

Leu

Gly

Ala

2400

Lys

Lys

Gly

Lys
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Thr
2465

Arg Thr Phe Thr

Val Cys Val Asp Asp
2485
Ala Pro Trp Thr Val
2500
Leu Met Glu Ala Leu
2515

Ser Gln
2530

Phe Asp Ser

Lys
2545

Val Arg Leu Ala

Leu Arg Asn Leu Tyr
2565

Asp Gly Thr Ile Ile

2580

Ser Thr Val Val Asp
2595

Thr Cys
2610

Glu Lys Cys

Asn
2625

Gly Asp Asp Leu

Leu Ser Arg Phe Lys
2645

Phe Asp Cys Thr Thr

2660

Arg Ala Leu Glu
2675

Arg

Arg Ile Val Ser Ile

2690
Arg Leu Glu Ala Ile
2705

Lys Leu Val Glu Glu
2725

Ala Pro Tyr Ser Gln

2740

Glu Thr Ala
2755

Leu Lys

Glu Ile
2770

Glu Glu Tyr

Thr
2785

Glu Asn Leu Tyr

Ala Gly Lys Lys Lys
2805

Ser Lys Asp Arg Asp
2820

Pro Arg Ile Asn Ala
2835

Gly Glu Val val val
2850

Ala
2470

Ala Pro Ile Asp

Phe Asn Asn Gln Phe

2490
Phe

Gly Met Thr Lys

2505
Pro Ser Gly Trp Val
2520
Leu Thr Pro Phe
2535

Ser

Phe
2550

Met Glu Glu Trp

Thr Glu Ile Val Tyr
2570

Lys Lys His Lys
2585

Gly

Asn Thr Leu Val

2600

Met

Gly Ile Glu

2615

Asn Lys

Leu Ile Ala Ile His

2630

Glu Ser Phe Gly Glu
2650

Arg Asp Lys Thr Gln

2665

Asp Gly Met Tyr Ile
2680

Leu Glu
2695

Trp Asp Arg

Cys Ala Ser Met Ile

2710

Ile Arg Asn Phe Tyr
2730

Leu Ala Glu Glu
2745

Gly

Phe Leu Tyr Thr Ser

2760

Leu Lys
2775

Val Leu Tyr

Phe
2790

Gln Ser Gly Thr
Asp Gln Lys Asp Asp
2810

Val Asn Ala Gly Thr
2825

Met Ala Thr
2840

Lys Leu

Asn Leu Asn His Leu
2855

Thr
2475

Leu Leu Ala Gly
Tyr Asp Leu Asn Ile
2495

Tyr Gln Gly Trp Asn
2510

Tyr Cys Asp Ala
2525

Asp

Leu Ile Asn Ala Val

2540
Asp Gln
2555

Ile Gly Glu
Thr Pro Ile Leu Thr
2575

Asn Asn Ser Gly Gln
2590

Ile Ile Ala
2605

Met Leu

Glu Ile
2620

Val Tyr Tyr

Pro Glu

2635

Asp Lys Ala

Leu Gly Leu Lys Tyr
2655

Leu Trp Phe Met Ser
2670
Pro Lys Leu Glu Glu
2685
Ser Lys Glu Pro Ser
2700

Glu
2715

Ala Trp Gly Tyr

Ala Trp Val Leu Glu
2735

Lys Ala Pro Tyr Leu

2750

Gln His Gly Thr Asn
2765

Asp Tyr
2780

Asp Ile Pro

Val Asp Ala Gly Ala
2795

Lys Val Ala Glu Gln
2815

Ser Gly Thr Phe Ser

2830

Gln Tyr Pro
2845

Arg Met

Leu Gly Tyr Lys Pro
2860

Lys

2480

Lys

Glu

Gly

Leu

Met

2560

Pro

Pro

Tyr

Val

Arg

2640

Glu

His

Glu

His

Asp

2720

Gln

Ala

Ser

Thr

Asp

2800

Ala

Val

Arg

Gln
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Gln
2865

Ile Asp Leu Ser

Trp His Gln Ala Val
2885
Lys Ile Leu Leu Asn
2900
Ser Pro Asn Leu Asn
2915

Val Ser
2930

Tyr Pro Leu

Arg Gln Ile Met Thr
2945

Met Arg Asn Arg Glu
2965

Asn Ile Thr Asp Met

2980

Leu Thr Ser
2995

Lys Thr

Lys Ala Ala Ala Val

3010

Gly Asn Val Gly Thr
3025

Asp Val Asn Arg Asn
3045

<210> SEQ ID NO 80
<211> LENGTH: 9
<212> TYPE: PRT
<213> ORGANISM: Homo

<400> SEQUENCE: 80

Asn
2870

Ala Arg Ala Thr

Met Thr Ala Tyr Gly
2890

Gly Phe Met Val Trp
2905

Gly Thr Trp Val Met
2920

Lys Pro Met Val Glu

2935

His
2950

Phe Ser Asp Leu
Arg Pro Tyr Met Pro
2970

Ser Leu Ser Arg Tyr
2985

Pro Val Arg Ala Arg
3000

Arg Asn
3015

Ser Gly Thr

Ala
3030

Glu Glu Asp Thr

Met His Thr Leu Leu
3050

Sapiens

Asn Ser Ser Gly Gly Asn Ser Gly Ser

5

<210> SEQ ID NO 81
<211> LENGTH: 2755
<212> TYPE: DNA
<213> ORGANISM: Homo
<400> SEQUENCE: 81
ttaggacggg gegatggegg
atctgeggeg getcecagat
gcegtgggee catgggtgtt
aaagtagagg tcgacatcat
tetgtecggga atgtgacttt
aaattgtctg ggtgtcagaa
aatgtttatg aagaaattaa
tatgaggttg actcatttac
ttagaagctg aagataaggce
atgtgggett tggatggttt

ggtgtagaag aaaggattga

sapiens

ctgagaggag
gatggtcegte
gtcecgeagece
agatgacaac
ttcattcgat
tattactagt
attgcgtata
accatttege
aatagtgata
aagctttaca

aaatatttat

ctgegegtge
ctecetgggeg
gcaggtggaa
tttatcectga
tatcaaaaaa
accaaatgca
agagcagaaa
aaagctcaga
cacatctete
tatagcttac

tccagacata

His Glu Gln Phe Ala

2875

Val Asn Glu Glu Gln
2895

Cys Ile Glu Asn
2910

Gly

Met Asp Gly Glu
2925

Asp

Asn Ala Gln Pro Thr

2940

Ala
2955

Glu Ala Tyr Ile

Arg Tyr Gly Leu Gln
2975

Ala Phe Asp Phe
2990

Tyr

Glu Ala His Met Gln

3005

Arg Leu
3020

Phe Gly Leu

Glu
3035

Arg His Thr Ala

Gly Val Arg Gln

gcgaacatgt
cgacgaccct
aaaatctaaa
ggtggaacag

ctgggatgga

acttttette
aagaaaacac
ttggtcetece
ctggaacaaa
ttatctggaa

aaatttataa

aactggtggg
agtgctcegte
atctcctcaa
gagcgatgag
taattggata
actcaagctg
ttetteatgg
agaagtacat
agatagtgtt
aaactcttca

actctcacca

Ala

2880

Met

Thr

Gln

Leu

Glu

2960

Arg

Glu

Met

Asp

His
3040

60
120
180
240

300
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gagactactt attgtctaaa agttaaagca gcactactta cgtcatggaa aattggtgtc 720
tatagtccag tacattgtat aaagaccaca gttgaaaatg aactacctcc accagaaaat 780
atagaagtca gtgtccaaaa tcagaactat gttcttaaat gggattatac atatgcaaac 840
atgacctttc aagttcagtg gctccacgcc tttttaaaaa ggaatcctgg aaaccatttg 900
tataaatgga aacaaatacc tgactgtgaa aatgtcaaaa ctacccagtg tgtctttcct 960
caaaacgttt tccaaaaagg aatttacctt ctccgeogtac aagcatctga tggaaataac 1020
acatcttttt ggtctgaaga gataaagttt gatactgaaa tacaagettt cctacttecct 1080
ccagtcttta acattagatc ccttagtgat tcattccata tctatategg tgetccaaaa 1140
cagtctggaa acacgcctgt gatccaggat tatccactga tttatgaaat tattttttgg 1200
gaaaacactt caaatgctga gagaaaaatt atcgagaaaa aaactgatgt tacagttcct 1260
aatttgaaac cactgactgt atattgtgtg aaagccagag cacacaccat ggatgaaaag 1320
ctgaataaaa gcagtgtttt tagtgacgct gtatgtgaga aaacaaaacc aggaaatacc 1380
tctaaaattt ggcttatagt tggaatttgt attgcattat ttgctctcce gtttgtcatt 1440
tatgctgega aagtcttctt gagatgcatc aattatgtct tctttccatc acttaaacct 1500
tettecagta tagatgagta tttetetgaa cagecattga agaatcettet gettteaact 1560
tctgaggaac aaatcgaaaa atgtttcata attgaaaata taagcacaat tgctacagta 1620
gaagaaacta atcaaactga tgaagatcat aaaaaataca gtteecaaac tagecaagat 1680
tcaggaaatt attctaatga agatgaaage gaaagtaaaa caagtgaaga actacagceag 1740
gactttgtat gaccagaaat gaactgtgte aagtataagg tttttecagea ggagttacac 1800
tgggagecty aggtectcac cttectetca gtaactacag agaggacgtt tectgtttag 1860
ggaaagaaaa aacatcttca gatcataggt cctaaaaata cgggeaaget cttaactatt 1920
taaaaatgaa attacaggcce cgggcacggt ggctcacace tgtaatccca geactttggg 1980
aggctgagge aggcagatca tgaggtcaag agatcgagac cagcctggcce aacgtggtga 2040
aaccccatcet ctactaaaaa tacaaaaatt agecgggtag taggtaggeg cgegectgtt 2100
gtcttageta ctcaggagge tgaggcagga gaatcgettg aaaacaggag gtggaggttg 2160
cagtgagccg agatcacgece actgecactee agectggtga cagegtgaga ctetttaaaa 2220
aaagaaatta aaagagttga gacaaacgtt tcctacattc ttttccatgt gtaaaatcat 2280
gaaaaagcct gtcaccggac ttgcattgga tgagatgagt cagaccaaaa cagtggecac 2340
ccgtetteoct cetgtgagee taagtgcage cgtgetaget gegecacegtg gctaaggatg 2400
acgtctgtgt tcetgtecat cactgatget getggeotact geatgtgeca cacctgtetg 2460
ttecgecatte ctaacattct gtttcattet tectcgggag atatttcaaa catttggtet 2520
tttcttttaa cactgagggt aggcccttag gaaatttatt taggaaagtc tgaacacgtt 2580
atcacttggt tttctggaaa gtagettacc ctagaaaaca gectgcaaatg ccagaaagat 2640
gatcecctaaa aatgttgagg gacttetgtt cattcatcece gagaacattg gottccacat 2700
cacagtatct acccttacat ggtttaggat taaagccagg caatctttta ctatg 2755
<210> SEQ ID NO 82

<211> LENGTH: 9

<212> TYPE: PRT
<213> ORGANISM: Homo Sapiens
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<400> SEQUENCE: 82
Gly Ser Glu Asn Leu Tyr Phe Gln Leu

5
<210> SEQ ID NO 83
<211> LENGTH: 2897
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 83
cccgcactaa agacgcttct tcccggecggg taggaatcce gccggcgage cgaacagttce 60
cccgagcgca gcccgcggac caccacccgg ccgcacggge cgcttttgte cccegecege 120
cgcttctgte cgagaggccg cccgecgagge gcatcctgac cgcgagegtce gggtcccaga 180
gccgggegeg gctggggcece gaggctagca tctctcggga gccgcaagge gagagctgeca 240
aagtttaatt agacacttca gaattttgat cacctaatgt tgatttcaga tgtaaaagtc 300
aagagaagac tctaaaaata gcaaagatgc ttttgagcca gaatgccttc atcttcagat 360
cacttaattt ggttetcatg gtgtatatca gectegtgtt tggtatttea tatgattege 420
ctgattacac agatgaatct tgcactttca agatatcatt gcgaaatttc cggtccatct 480
tatcatggga attaaaaaac cactccattg taccaactca ctatacattg ctgtatacaa 540
tcatgagtaa accagaagat ttgaaggtgg ttaagaactg tgcaaatacc acaagatcat 600
tttgtgacct cacagatgag tggagaageca cacacgagge ctatgtcace gtectagaag 660
gattcagegg gaacacaacqg ttgttcagtt getcacacaa tttetggetg gecatagaca 720
tgtettttga accaccagag tttgagattg ttggttttac caaccacatt aatgtgatgg 780
tgaaatttee atctattgtt gaggaagaat tacagtttga tttatctete gteattgaag 840
aacagtcaga gggaattgtt aagaagcata aacccgaaat aaaaggaaac atgagtggaa 900
atttcaccta tatcattgac aagttaatte caaacacgaa ctactgtgta tetgtttatt 960
tagagcacag tgatgagcaa gcagtaataa agtctccctt aaaatgeace ctecttecac 1020
ctggccagga atcagaatca gcagaatctg ccaaaatagg aggaataatt actgtgtttt 1080
tgatagcatt ggtcttgaca agcaccatag tgacactgaa atggattggt tatatatget 1140
taagaaatag cctccccaaa gtcttgaatt ttcataactt tttageetgg ccatttecta 1200
acctgecace gttggaagece atggatatgg tggaggtcat ttacatcaac agaaagaaga 1260
aagtgtggga ttataattat gatgatgaaa gtgatagcga tactgaggca gcgcccagga 1320
caagtggcegg tggctatace atgcatggac tgactgtcag gectetgggt caggectetg 1380
ccacctctac agaatcccag ttgatagacc cggagtccga ggaggagcct gacctgecetg 1440
aggttgatgt ggagctccece acgatgeccaa aggacagcece tcagecagttg gaactcttga 1500
gtgggcccotg tgagaggaga aagagtccac tccaggacce ttttcccgaa gaggactaca 1560
gcteoccacgga ggggtctggg ggcagaatta ccottcaatgt ggacttaaac totgtgtttt 1620
tgagagttect tgatgacgag gacagtgacg acttagaage ccctetgatg ctatcgtete 1680
atctggaaga gatggttgac ccagaggatc ctgataatgt gcaatcaaac catttgetgg 1740
ccagcgggga agggacacag ccaacctttce ccagccccete ttcagaggge ctgtggtecg 1800
aagatgctce atctgatcaa agtgacactt ctgagtcaga tgttgacctt ggggatggtt 1860
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atataatgag atgactccaa aactattgaa tgaacttgga cagacaagca cctacagggt 1920
tetttgtete tgcatcctaa cttgctgect tatcgtctge aagtgttctce caagggaagg 1980
aggaggaaac tgtggtgttc ctttcttecca ggtgacatca cctatgecaca ttcccagtat 2040
ggggaccata gtatcattca gtgcattgtt tacatattca aagtggtgca ctttgaagga 2100
agcacatgtg cacctttcct ttacactaat gecacttagga tgtttectgeca tcatgtctac 2160
cagggagcag ggttccccac agtttcagag gtggtccagg accctatgat atttcotette 2220
tttogttett tttttttttt ttttgagaca gagtctcgtt ctgtegecca agetggageg 2280
caatggtgtg atcttggctc actgcaacat ccgeoctececg ggttcaggtg attctectge 2340
ctcagectee ctecgecaagta gctgggatta caggegectg ccaccatgece tagcaaattt 2400
ttgtattttt agtggagaca ggattttacc atgttggcca ggctggtctc gaactcctga 2460
cctcaagtga tctgecctee tcagectegt aaagtgetgg gattacaggg gtgagecget 2520
gtgcctgget ggccctgtga tatttetgtg aaataaattg ggecagggtg ggagcaggga 2580
aagaaaagga aaatagtagc aagagctgca aagcaggcag gaagggagga ggagagccag — 2640
gtgagcagtg gagagaaggg gggccctgca caaggaaaca gggaagagcce atcgaagttt 2700
cagtcggtga gccttgggca cctcacccat gtcacatcet gtetectgea attggaatte 2760
caccttgtee ageceteccee agttaaagtg gggaagacag actttaggat cacgtgtgtg 2820
actaatacag aaaggaaaca tggegtegqq gagagggata aaacctgaat gecatatttt 2880
aagttaaaaa aaaaaaa 2897
<210> SEQ ID NO 84

<211> LENGTH: 3054

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 84

Met Ala Leu Ile Phe Gly Thr Val Asn Ala Asn Ile Leu Lys Glu Val
1 5 10 15

Phe Gly Gly Ala Arg Met Ala Cys Val Thr Ser Ala His Met Ala Gly
Ala Asn Gly Ser Ile Leu Lys Lys Ala Glu Glu Thr Ser Arg Ala Ile
35 40 45

Met His Lys Pro Val Ile Phe Gly Glu Asp Tyr Ile Thr Glu Ala Asp
50 55 60

Leu Pro Tyr Thr Pro Leu His Leu Glu Val Asp Ala Glu Met Glu Arg
65 70 75 80

Met Tyr Tyr Leu Gly Arg Arg Ala Leu Thr His Gly Lys Arg Arg Lys
Val Ser Val Asn Asn Lys Arg Asn Arg Arg Arg Lys Val Ala Lys Thr
100 105 110

Tyr Val Gly Arg Asp Ser Ile Val Glu Lys Ile Val Val Pro His Thr
115 120 125

Glu Arg Lys Val Asp Thr Thr Ala Ala Val Glu Asp Ile Cys 2Asn Glu
130 135 140

Ala Thr Thr Gln Leu Val His Asn Ser Met Pro Lys Arg Lys Lys Gln
145 150 155 160

Lys Asn Phe Leu Pro Ala Thr Ser Leu Ser Asn Val Tyr Ala Gln Thr
165 170 175
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Trp Ser Ile Val Arg Lys Arg His Met Gln Val Glu Ile Ile Ser Lys
180 185 190

Lys Ser Val Arg Ala Arg Val Lys Arg Phe Glu Gly Ser Val Gln Leu
195 200 205

Phe Ala Ser Val Arg His Met Tyr Gly Glu Arg Lys Arg Val Asp Leu
210 215 220

Arg Ile Asp Asn Trp Gln Gln Glu Thr Leu Leu Asp Leu Ala Lys Arg
225 230 235 240

Phe Lys Asn Glu Arg Val Asp Gln Ser Lys Leu Thr Phe Gly Ser Ser
245 250 255

Gly Leu Val Leu Arg Gln Gly Ser Tyr Gly Pro Ala His Trp Tyr Arg
260 265 270

His Gly Met Phe Ile Val Arg Gly Arg Ser Asp Gly Met Leu Val Asp
275 280 285

Ala Arg Ala Lys Val Thr Phe Ala Val Cys His Ser Met Thr His Tyr
290 295 300

Ser Asp Lys Ser Ile Ser Glu Ala Phe Phe Ile Pro Tyr Ser Lys Lys
305 310 315 320

Phe Leu Glu Leu Arg Pro Asp Gly Ile Ser His Glu Cys Thr Arg Gly
325 330 335

Val Ser Val Glu Arg Cys Gly Glu Val Ala Ala Ile Leu Thr Gln Ala
340 345 350

Leu Ser Pro Cys Gly Lys Ile Thr Cys Lys Arg Cys Met Val Glu Thr
355 360 365

Pro Asp Ile Val Glu Gly Glu Ser Gly Glu Ser Val Thr Asn Gln Gly
370 375 380

Lys Leu Leu Ala Met Leu Lys Glu Gln Tyr Pro Asp Phe Pro Met Ala
385 390 395 400

Glu Lys Leu Leu Thr Arg Phe Leu Gln Gln Lys Ser Leu Val Asn Thr
405 410 415

Asn Leu Thr Ala Cys Val Ser Val Lys Gln Leu Ile Gly Asp Arg Lys
420 425 430

Gln Ala Pro Phe Thr His Val Leu Ala Val Ser Glu Ile Leu Phe Lys
435 440 445

Gly Asn Lys Leu Thr Gly Ala Asp Leu Glu Glu Ala Ser Thr His Met
450 455 460

Leu Glu Ile Ala Arg Phe Leu Asn Asn Arg Thr Glu Asn Met Arg Ile
465 470 475 480

Gly His Leu Gly Ser Phe Arg Asn Lys Ile Ser Ser Lys Ala His Val
485 490 495

Asn Asn Ala Leu Met Cys Asp Asn Gln Leu Asp Gln Asn Gly Asn Phe
500 505 510

Ile Trp Gly Leu Arg Gly Ala His Ala Lys Arg Phe Leu Lys Gly Phe
515 520 525

Phe Thr Glu Ile Asp Pro Asn Glu Gly Tyr Asp Lys Tyr Val Ile Arg
530 535 540

Lys His Ile Arg Gly Ser Arg Lys Leu Ala Ile Gly Asn Leu Ile Met
545 550 555 560

Ser Thr Asp Phe Gln Thr Leu Arg Gln Gln Ile Gln Gly Glu Thr Ile
565 570 575
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Glu Arg Lys Glu Ile Gly Asn His Cys Ile Ser Met Arg Asn Gly Asn
580 585 590

Tyr Val Tyr Pro Cys Cys Cys Val Thr Leu Glu Asp Gly Lys Ala Gln
595 600 605

Tyr Ser Asp Leu Lys His Pro Thr Lys Arg His Leu Val Ile Gly Asn
610 615 620

Ser Gly Asp Ser Lys Tyr Leu Asp Leu Pro Val Leu Asn Glu Glu Lys
625 630 635 640

Met Tyr Ile Ala Asn Glu Gly Tyr Cys Tyr Met Asn Ile Phe Phe Ala
645 650 655

Leu Leu Val Asn Val Lys Glu Glu Asp Ala Lys Asp Phe Thr Lys Phe
660 665 670

Ile Arg Asp Thr Ile Val Pro Lys Leu Gly Ala Trp Pro Thr Met Gln
675 680 685

Asp Val Ala Thr Ala Cys Tyr Leu Leu Ser Ile Leu Tyr Pro Asp Val
690 695 700

Leu Arg Ala Glu Leu Pro Arg Ile Leu Val Asp His Asp Asn Lys Thr
705 710 715 720

Met His Val Leu Asp Ser Tyr Gly Ser Arg Thr Thr Gly Tyr His Met
725 730 735

Leu Lys Met Asn Thr Thr Ser Gln Leu Ile Glu Phe Val His Ser Gly
740 745 750

Leu Glu Ser Glu Met Lys Thr Tyr Asn Val Gly Gly Met Asn Arg Asp
755 760 765

Val Val Thr Gln Gly Ala Ile Glu Met Leu Ile Lys Ser Ile Tyr Lys
770 775 780

Pro His Leu Met Lys Gln Leu Leu Glu Glu Glu Pro Tyr Ile Ile Val
785 790 795 800

Leu Ala Ile Val Ser Pro Ser Ile Leu Ile Ala Met Tyr Asn Ser Gly
805 810 815

Thr Phe Glu Gln Ala Leu Gln Met Trp Leu Pro Asn Thr Met Arg Leu
820 825 830

Ala Asn Leu Ala Ala Ile Leu Ser Ala Leu Ala Gln Lys Leu Thr Leu
835 840 845

Ala Asp Leu Phe Val Gln Gln Arg Asn Leu Ile Asn Glu Tyr Ala Gln
850 855 860

Val Ile Leu Asp Asn Leu Ile Asp Gly Val Arg Val Asn His Ser Leu
865 870 875 880

Ser Leu Ala Met Glu Ile Val Thr Ile Lys Leu Ala Thr Gln Glu Met
885 890 895

Asp Met Ala Leu Arg Glu Gly Gly Tyr Ala Val Thr Ser Glu Lys Val
900 905 910

His Glu Met Leu Glu Lys Asn Tyr Val Lys Ala Leu Lys Asp Ala Trp
915 920 925

Asp Glu Leu Thr Trp Leu Glu Lys Phe Ser Ala Ile Arg His Ser Arg
930 935 940

Lys Leu Leu Lys Phe Gly Arg Lys Pro Leu Ile Met Lys Asn Thr Val
945 950 955 960

Asp Cys Gly Gly His Ile Asp Leu Ser Val Lys Ser Leu Phe Lys Phe
965 970 975

His Leu Glu Leu Leu Lys Gly Thr Ile Ser Arg Ala Val Asn Gly Gly
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980 985 990

Ala Arg Lys Val Arg Val Ala Lys Asn Ala Met Thr Lys Gly Val Phe
995 1000 1005

Leu Lys Ile Tyr Ser Met Leu Pro Asp Val Tyr Lys Phe Ile Thr
1010 1015 1020

Val Ser Ser Val Leu Ser Leu Leu Leu Thr Phe Leu Phe Gln Ile
1025 1030 1035

Asp Cys Met Ile Arg Ala His Arg Glu Ala Lys Val Ala Ala Gln
1040 1045 1050

Leu Gln Lys Glu Ser Glu Trp Asp Asn Ile Ile Asn Arg Thr Phe
1055 1060 1065

Gln Tyr Ser Lys Leu Glu Asn Pro Ile Gly Tyr Arg Ser Thr Ala
1070 1075 1080

Glu Glu Arg Leu Gln Ser Glu His Pro Glu Ala Phe Glu Tyr Tyr
1085 1090 1095

Lys Phe Cys Ile Gly Lys Glu Asp Leu Val Glu Gln Ala Lys Gln
1100 1105 1110

Pro Glu Ile Ala Tyr Phe Glu Lys Ile Ile Ala Phe 1Ile Thr Leu
1115 1120 1125

Val Leu Met Ala Phe Asp Ala Glu Arg Ser Asp Gly Val Phe Lys
1130 1135 1140

Ile Leu Asn Lys Phe Lys Gly 1Ile Leu Ser Ser Thr Glu Arg Glu
1145 1150 1155

Ile Ile Tyr Thr Gln Ser Leu Asp Asp Tyr Val Thr Thr Phe Asp
1160 1165 1170

Asp Asn Met Thr Ile Asn Leu Glu Leu Asn Met Asp Glu Leu His
1175 1180 1185

Lys Thr Ser Leu Pro Gly Val Thr Phe Lys Gln Trp Trp Asn Asn
1190 1195 1200

Gln Ile Ser Arg Gly Asn Val Lys Pro His Tyr Arg Thr Glu Gly
1205 1210 1215

His Phe Met Glu Phe Thr Arg Asp Thr Ala Ala Ser Val Ala Ser
1220 1225 1230

Glu Ile Ser His Ser Pro Ala Arg Asp Phe Leu Val Arg Gly 2Ala
1235 1240 1245

Val Gly Ser Gly Lys Ser Thr Gly Leu Pro Tyr His Leu Ser Lys
1250 1255 1260

Arg Gly Arg Val Leu Met Leu Glu Pro Thr Arg Pro Leu Thr Asp
1265 1270 1275

Asn Met His Lys Gln Leu Arg Ser Glu Pro Phe Asn Cys Phe Pro
1280 1285 1290

Thr Leu Arg Met Arqg Gly Lys Ser Thr Phe Gly Ser Ser Pro Ile
1295 1300 1305

Thr Val Met Thr Ser Gly Phe Ala Leu His His Phe Ala Arg Asn
1310 1315 1320

Ile Ala Glu Val Lys Thr Tyr Asp Phe Val Ile Ile Asp Glu Cys
1325 1330 1335

His Val Asn Asp Ala Ser Ala Ile Ala Phe Arg Asn Leu Leu Phe
1340 1345 1350

Glu His Glu Phe Glu Gly Lys Val Leu Lys Val Ser Ala Thr Pro
1355 1360 1365
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Pro Gly Arg Glu Val Glu Phe Thr Thr Gln Phe Pro Val Lys Leu
1370 1375 1380

Lys Ile Glu Glu Ala Leu Ser Phe Gln Glu Phe Val Ser Leu Gln
1385 1390 1395

Gly Thr Gly Ala Asn Ala Asp Val Ile Ser Cys Gly Asp Asn Ile
1400 1405 1410

Leu Val Tyr Val Ala Ser Tyr Asn Asp Val Asp Ser Leu Gly Lys
1415 1420 1425

Leu Leu Val Gln Lys Gly Tyr Lys Val Ser Lys Ile Asp Gly Arg
1430 1435 1440

Thr Met Lys Ser Gly Gly Thr Glu Ile Ile Thr Glu Gly Thr Ser
1445 1450 1455

Val Lys Lys His Phe Ile Val Ala Thr Asn Ile Ile Glu Asn Gly
1460 1465 1470

Val Thr 1Ile Asp Ile Asp Val Val Val Asp Phe Gly Thr Lys Val
1475 1480 1485

Val Pro Val Leu Asp Val Asp Asn Arg Ala Val Gln Tyr Asn Lys
1490 1495 1500

Thr Val Val Ser Tyr Gly Glu Arg Ile Gln Lys Leu Gly Arg Val
1505 1510 1515

Gly Arg His Lys Glu Gly Val Ala Leu Arg Ile Gly Gln Thr Asn
1520 1525 1530

Lys Thr Leu Val Glu Ile Pro Glu Met Val Ala Thr Glu Ala Ala
1535 1540 1545

Phe Leu Cys Phe Met Tyr Asn Leu Pro Val Thr Thr Gln Ser Val
1550 1555 1560

Ser Thr Thr Leu Leu Glu Asn Ala Thr Leu Leu Gln Ala Arg Thr
1565 1570 1575

Met Ala Gln Phe Glu Leu Ser Tyr Phe Tyr Thr Ile Asn Phe Val
1580 1585 1590

Arg Phe Asp Gly Ser Met His Pro Val Ile His Asp Lys Leu Lys
1595 1600 1605

Arg Phe Lys Leu His Thr Cys Glu Thr Phe Leu Asn Lys Leu Ala
1610 1615 1620

Ile Pro Asn Lys Gly Leu Ser Ser Trp Leu Thr Ser Gly Glu Tyr
1625 1630 1635

Lys Arg Leu Gly Tyr Ile Ala Glu Asp Ala Gly Ile Arg Ile Pro
1640 1645 1650

Phe Val Cys Lys Glu Ile Pro Asp Ser Leu His Glu Glu Ile Trp
1655 1660 1665

His Ile Val Val Ala His Lys Gly Asp Ser Gly Ile Gly Arg Leu
1670 1675 1680

Thr Ser Val Gln Ala Ala Lys Val Val Tyr Thr Leu Gln Thr Asp
1685 1690 1695

Val His Ser Ile Ala Arg Thr Leu Ala Cys Ile Asn Arg Arg Ile
1700 1705 1710

Ala Asp Glu Gln Met Lys Gln Ser His Phe Glu Ala Ala Thr Gly
1715 1720 1725

Arg Ala Phe Ser Phe Thr Asn Tyr Ser Ile Gln Ser Ile Phe Asp
1730 1735 1740
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Thr Leu Lys Ala Asn Tyr Ala Thr Lys His Thr Lys Glu Asn Ile
1745 1750 1755

Ala Val Leu Gln Gln Ala Lys Asp Gln Leu Leu Glu Phe Ser Asn
1760 1765 1770

Leu Ala Lys Asp Gln Asp Val Thr Gly Ile Ile Gln Asp Phe Asn
1775 1780 1785

His Leu Glu Thr Ile Tyr Leu Gln Ser Asp Ser Glu Val Ala Lys
1790 1795 1800

His Leu Lys Leu Lys Ser His Trp Asn Lys Ser Gln Ile Thr Arg
1805 1810 1815

Asp Ile Ile Ile Ala Leu Ser Val Leu Ile Gly Gly Gly Trp Met
1820 1825 1830

Leu Ala Thr Tyr Phe Lys Asp Lys Phe Asn Glu Pro Val Tyr Phe
1835 1840 1845

Gln Gly Lys Lys Asn Gln Lys His Lys Leu Lys Met Arg Glu Ala
1850 1855 1860

Arg Gly Ala Arg Gly Gln Tyr Glu Val Ala Ala Glu Pro Glu Ala
1865 1870 1875

Leu Glu His Tyr Phe Gly Ser Ala Tyr Asn Asn Lys Gly Lys Arg
1880 1885 1890

Lys Gly Thr Thr Arg Gly Met Gly Ala Lys Ser Arg Lys Phe Ile
1895 1900 1905

Asn Met Tyr Gly Phe Asp Pro Thr Asp Phe Ser Tyr Ile Arg Phe
1910 1915 1920

Val Asp Pro Leu Thr Gly His Thr Ile Asp Glu Ser Thr Asn Ala
1925 1930 1935

Pro Ile Asp Leu Val Gln His Glu Phe Gly Lys Val Arg Thr Arg
1940 1945 1950

Met Leu Ile Asp Asp Glu Ile Glu Pro Gln Ser Leu Ser Thr His
1955 1960 1965

Thr Thr Ile His Ala Tyr Leu Val Asn Ser Gly Thr Lys Lys Val
1970 1975 1980

Leu Lys Val Asp Leu Thr Pro His Ser Ser Leu Arg 2Ala Ser Glu
1985 1990 1995

Lys Ser Thr Ala Ile Met Gly Phe Pro Glu Arg Glu Asn Glu Leu
2000 2005 2010

Arg Gln Thr Gly Met Ala Val Pro Val Ala Tyr Asp Gln Leu Pro
2015 2020 2025

Pro Lys Asn Glu Asp Leu Thr Phe Glu Gly Glu Ser Leu Phe Lys
2030 2035 2040

Gly Pro Arg Asp Tyr Asn Pro Ile Ser Ser Thr Ile Cys His Leu
2045 2050 2055

Thr Asn Glu Ser Asp Gly His Thr Thr Ser Leu Tyr Gly Ile Gly
2060 2065 2070

Phe Gly Pro Phe Ile Ile Thr Asn Lys His Leu Phe Arg Arg Asn
2075 2080 2085

Asn Gly Thr Leu Leu Val Gln Ser Leu His Gly Val Phe Lys Val
2090 2095 2100

Lys Asn Thr Thr Thr Leu Gln Gln His Leu Ile Asp Gly Arg Asp
2105 2110 2115

Met Ile TIle Ile Arg Met Pro Lys Asp Phe Pro Pro Phe Pro Gln
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2120 2125 2130

Lys Leu Lys Phe Arqg Glu Pro Gln Arg Glu Glu Arg Ile Cys Leu
2135 2140 2145

Val Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser Met Val Ser
2150 2155 2160

Asp Thr Ser Cys Thr Phe Pro Ser Ser Asp Gly Ile Phe Trp Lys
2165 2170 2175

His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu Val
2180 2185 2190

Ser Thr Arg Asp Gly Phe Ile Val Gly Ile His Ser Ala Ser Asn
2195 2200 2205

Phe Thr Asn Thr Asn Asn Tyr Phe Thr Ser Val Pro Lys Asn Phe
2210 2215 2220

Met Glu Leu Leu Thr Asn Gln Glu Ala Gln Gln Trp Val Ser Gly
2225 2230 2235

Trp Arg Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys Val
2240 2245 2250

Phe Met Ser Lys Pro Glu Glu Pro Phe Gln Pro Val Lys Glu Ala
2255 2260 2265

Thr Gln Leu Met Asn Glu Leu Val Tyr Ser Gln Gly Glu Lys Arg
2270 2275 2280

Lys Trp Val Val Glu Ala Leu Ser Gly Asn Leu Arg Pro Val Ala
2285 2290 2295

Glu Cys Pro Ser Gln Leu Val Thr Lys His Val Val Lys Gly Lys
2300 2305 2310

Cys Pro Leu Phe Glu Leu Tyr Leu Gln Leu Asn Pro Glu Lys Glu
2315 2320 2325

Ala Tyr Phe Lys Pro Met Met Gly Ala Tyr Lys Pro Ser Arg Leu
2330 2335 2340

Asn Arg Glu Ala Phe Leu Lys Asp Ile Leu Lys Tyr Ala Ser Glu
2345 2350 2355

Ile Glu Ile Gly Asn Val Asp Cys Asp Leu Leu Glu Leu Ala Ile
2360 2365 2370

Ser Met Leu Val Thr Lys Leu Lys Ala Leu Gly Phe Pro Thr Val
2375 2380 2385

Asn Tyr Ile Thr Asp Pro Glu Glu Ile Phe Ser Ala Leu Asn Met
2390 2395 2400

Lys Ala Ala Met Gly Ala Leu Tyr Lys Gly Lys Lys Lys Glu Ala
2405 2410 2415

Leu Ser Glu Leu Thr Leu Asp Glu Gln Glu Ala Met Leu Lys Ala
2420 2425 2430

Ser Cys Leu Arg Leu Tyr Thr Gly Lys Leu Gly Ile Trp Asn Gly
2435 2440 2445

Ser Leu Lys Ala Glu Leu Arg Pro Ile Glu Lys Val Glu Asn Asn
2450 2455 2460

Lys Thr Arg Thr Phe Thr Ala Ala Pro Ile Asp Thr Leu Leu Ala
2465 2470 2475

Gly Lys Val Cys Val Asp Asp Phe Asn Asn Gln Phe Tyr Asp Leu
2480 2485 2490

Asn Ile Lys Ala Pro Trp Thr Val Gly Met Thr Lys Phe Tyr Gln
2495 2500 2505
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Gly Trp Asn Glu Leu Met Glu Ala Leu Pro Ser Gly Trp Val Tyr
2510 2515 2520

Cys Asp Ala Asp Gly Ser Gln Phe Asp Ser Ser Leu Thr Pro Phe
2525 2530 2535

Leu Ile Asn Ala Val Leu Lys Val Arg Leu Ala Phe Met Glu Glu
2540 2545 2550

Trp Asp Ile Gly Glu Gln Met Leu Arg Asn Leu Tyr Thr Glu Ile
2555 2560 2565

Val Tyr Thr Pro Ile Leu Thr Pro Asp Gly Thr Ile Ile Lys Lys
2570 2575 2580

His Lys Gly Asn Asn Ser Gly Gln Pro Ser Thr Val Val Asp Asn
2585 2590 2595

Thr Leu Met Val Ile Ile Ala Met Leu Tyr Thr Cys Glu Lys Cys
2600 2605 2610

Gly Ile Asn Lys Glu Glu Ile Val Tyr Tyr Val Asn Gly Asp Asp
2615 2620 2625

Leu Leu Ile Ala Ile His Pro Asp Lys Ala Glu Arg Leu Ser Arg
2630 2635 2640

Phe Lys Glu Ser Phe Gly Glu Leu Gly Leu Lys Tyr Glu Phe Asp
2645 2650 2655

Cys Thr Thr Arg Asp Lys Thr Gln Leu Trp Phe Met Ser His Arg
2660 2665 2670

Ala Leu Glu Arg Asp Gly Met Tyr Ile Pro Lys Leu Glu Glu Glu
2675 2680 2685

Arg Ile Val Ser Ile Leu Glu Trp Asp Arg Ser Lys Glu Pro Ser
2690 2695 2700

His Arg Leu Glu Ala Ile Cys Ala Ser Met Ile Glu Ala Trp Gly
2705 2710 2715

Tyr Asp Lys Leu Val Glu Glu Ile Arg Asn Phe Tyr Ala Trp Val
2720 2725 2730

Leu Glu Gln Ala Pro Tyr Ser Gln Leu Ala Glu Glu Gly Lys Ala
2735 2740 2745

Pro Tyr Leu Ala Glu Thr Ala Leu Lys Phe Leu Tyr Thr Ser Gln
2750 2755 2760

His Gly Thr Asn Ser Glu Ile Glu Glu Tyr Leu Lys Val Leu Tyr
2765 2770 2775

Asp Tyr Asp Ile Pro Thr Thr Glu Asn Leu Tyr Phe Gln Ser Gly
2780 2785 2790

Thr Val Asp Ala Gly Ala Asp Ala Gly Lys Lys Lys Asp Gln Lys
2795 2800 2805

Asp Asp Lys Val Ala Glu Gln Ala Ser Lys Asp Arg Asp Val Asn
2810 2815 2820

Ala Gly Thr Ser Gly Thr Phe Ser Val Pro Arg Ile Asn Ala Met
2825 2830 2835

Ala Thr Lys Leu Gln Tyr Pro Arg Met Arg Gly Glu Val Val Val
2840 2845 2850

Asn Leu Asn His Leu Leu Gly Tyr Lys Pro Gln Gln Ile Asp Leu
2855 2860 2865

Ser Asn Ala Arg Ala Thr His Glu Gln Phe Ala Ala Trp His Gln
2870 2875 2880
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Ala Val Met Thr Ala Tyr Gly Val Asn Glu Glu Gln Met Lys Ile
2885 2890 2895

Leu Leu Asn Gly Phe Met Val Trp Cys Ile Glu Asn Gly Thr Ser
2900 2905 2910

Pro Asn Leu Asn Gly Thr Trp Val Met Met Asp Gly Glu Asp Gln
2915 2920 2925

Val Ser Tyr Pro Leu Lys Pro Met Val Glu Asn Ala Gln Pro Thr
2930 2935 2940

Leu Arg Gln Ile Met Thr His Phe Ser Asp Leu Ala Glu Ala Tyr
2945 2950 2955

Ile Glu Met Arg Asn Arg Glu Arg Pro Tyr Met Pro Arg Tyr Gly
2960 2965 2970

Leu Gln Arg Asn Ile Thr Asp Met Ser Leu Ser Arg Tyr Ala Phe
2975 2980 2985

Asp Phe Tyr Glu Leu Thr Ser Lys Thr Pro Val Arg Ala Arg Glu
2990 2995 3000

Ala His Met Gln Met Lys Ala Ala Ala Val Arg Asn Ser Gly Thr
3005 3010 3015

Arg Leu Phe Gly Leu Asp Gly Asn Val Gly Thr Ala Glu Glu Asp
3020 3025 3030

Thr Glu Arg His Thr Ala His Asp Val Asn Arg Asn Met His Thr
3035 3040 3045

Leu Leu Gly Val Arg Gln
3050

<210> SEQ ID NO 85

<211> LENGTH: 4157

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 85

agcggggcgg ggcgecageg ctgeetttte tcetgecggg tagttteget ttectgegea 60
gagtctgegg aggggetegg ctgecacceggg gggatcgege ctggeagace ccagaccegag 120
cagaggcgac ccagegcget cgggagaggce tgcaccgcecg cgccccegece tageccttee 180
ggatcctgeg cgcagaaaag tttcatttge tgtatgeccat cctecgagage tgtctaggtt 240
aacgttcgeca ctetgtgtat ataacctcga cagtettgge acctaacgtg ctgtgegtag 300
ctgetecettt ggttgaatce ccaggecett gttggggcac aaggtggcag gatgtctcag 360
tggtacgaac ttcagcagct tgactcaaaa ttcctggage aggttcacca getttatgat 420
gacagtttte ccatggaaat cagacagtac ctggcacagt ggttagaaaa gcaagactgg 480
gagcacgctg ccaatgatgt ttcatttgec accatcegtt ttcatgacct cctgtcacag 540
ctggatgatc aatatagtcg cttttetttg gagaataact tcttgctaca gcataacata 600
aggaaaagca agcgtaatct tcaggataat tttcaggaag acccaatcca gatgtctatg 660
atcatttaca gctgtctgaa ggaagaaagg aaaattctgg aaaacgccca gagatttaat 720
caggctcagt cggggaatat tcagagcaca gtgatgttag acaaacagaa agagcttgac 780
agtaaagtca gaaatgtgaa ggacaaggtt atgtgtatag agcatgaaat caagagcctg 840

gaagatttac aagatgaata tgacttcaaa tgcaaaacct tgcagaacag agaacacgag 900

accaatggtg tggcaaagag tgatcagaaa caagaacagc tgttactcaa gaagatgtat 960
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ttaatgcttg acaataagag aaaggaagta gttcacaaaa taatagagtt gctgaatgtce 1020
actgaactta cccagaatgc cctgattaat gatgaactag tggagtggaa gcggagacag 1080
cagagcgect gtattggggg gccgeccaat gettgeottgg atcagetgeca gaactggtte 1140
actatagttg cggagagtct gcagcaagtt cggcagcage ttaaaaagtt ggaggaattg 1200
gaacagaaat acacctacga acatgaccct atcacaaaaa acaaacaagt gttatgggac 1260
cgcaccttca gtcttttcca gcagetcatt cagageotegt ttgtggtgga aagacagecce 1320
tgcatgccaa cgcaccctca gaggccgetg gtcttgaaga caggggtcca gttcactgtg 1380
aagttgagac tgttggtgaa attgcaagag ctgaattata atttgaaagt caaagtctta 1440
tttgataaag atgtgaatga gagaaataca gtaaaaggat ttaggaagtt caacattttg 1500
ggcacgcaca caaaagtgat gaacatggag gagtccacca atggcagtct ggcggctgaa 1560
ttteggecace tgcaattgaa agaacagaaa aatgctggca ccagaacgaa tgagggtcct 1620
ctcatcgtta ctgaagagct tcactccctt agttttgaaa cccaattgtg ccagectggt 1680
ttggtaattg acctcgagac gacctctctg ccegttgtgg tgatctccaa cgtcagecag 1740
cteccgageg gttgggecte catcetttgg tacaacatge tggtggegga acccaggaat 1800
ctgtccttet tcctgactce accatgtgea cgatgggete agetttcaga agtgetgagt 1860
tggeagtttt cttetgteac caaaagaggt ctcaatgtgg accagetgaa catgttggga 1920
gagaagctte ttggtectaa cgecagecee gatggtetea ttecgtggac gaggttttgt 1980
aaggaaaata taaatgataa aaatttteece ttetggettt ggattgaaag catcctagaa 2040
ctcattaaaa aacacctget cecotetetgg aatgatgggt geatcatggg ctteatcage 2100
aaggagcgag agegtgecet gttgaaggac cageagecqg ggacettect getgeggtte 2160
agtgagaget ccegggaagg ggccatcaca ttcacatggg tggageggte ccagaacgga 2220
ggcgaaccetyg acttecatge ggttgaacce tacacgaaga aagaacttte tgetgttact 2280
ttecctgaca tcattcgecaa ttacaaagte atggetgetg agaatattce tgagaatcece 2340
ctgaagtate tgtatccaaa tattgacaaa gaccatgecet ttggaaagta ttactecagg 2400
ccaaaggaag caccagagcc aatggaactt gatggcccta aaggaactgg atatatcaag 2460
actgagttga tttectgtgte tgaagttcac ccttetagac ttecagaccac agacaacctg 2520
ctcocecatgt ctectgagga gtttgacgag gtgtetegga tagtgggete tgtagaatte 2580
gacagtatga tgaacacaqgt atagagcatg aattttttte atettetetg gegacagttt 2640
tcetteotecat ctgtgattce ctcctgetac tetgttectt cacatcetgt gtttetaggg 2700
aaatgaaaga aaggccagca aattcgetge aacctgttga tagcaagtga atttttetet 2760
aactcagaaa catcagttac tctgaagggce atcatgcatc ttactgaagg taaaattgaa 2820
aggcattcte tgaagagtgg gtttcacaag tgaaaaacat ccagatacac ccaaagtatc 2880
aggacgagaa tgagggtcct ttgggaaagg agaagttaag caacatctag caaatgttat 2940
gcataaagtc agtgecccaac tgttataggt tgttggataa atcagtggtt atttagggaa 3000
ctgettgacg taggaacggt aaatttctgt gggagaattce ttacatgttt tcotttgettt 3060
aagtgtaact ggcagttttc cattggttta cctgtgaaat agttcaaage caagtttata 3120
tacaattata tcagtcctct ttcaaaggta geccatcatgg atctggtagg gggaaaatgt 3180

gtattttatt acatctttca cattggctat ttamagacaa agacaaattc tgtttcttga 3240
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gaagagaata ttagctttac tgtttgttat ggcttaatga cactagectaa tatcaataga 3300
aggatgtaca tttccaaatt cacaagttgt gtttgatatc caaagctgaa tacattctge 3360
tttcatcttg gtcacataca attattttta cagttctcce aagggagtta ggctattcac 3420
aaccactcat tcaaaaqgttg aaattaacca tagatgtaga taaactcaga aatttaattc 3480
atgtttctta aatgggctac tttgtccttt ttgttattag ggtggtattt agtctattag 3540
ccacaaaatt gggaaaggag tagaaaaagc agtaactgac aacttgaata atacaccaga 3600
gataatatga gaatcagatc atttcaaaac tcatttccta tgtaactgca ttgagaactg 3660
catatgtttc gctgatatat gtgtttttca catttgecgaa tggttccatt ctetetectg 3720
tactttttce agacactttt ttgagtggat gatgtttcgt gaagtatact gtatttttac 3780
ctttttcett ccttatcact gacacaaaaa gtagattaag agatgggttt gacaaggttce 3840
ttccctttta catactgetg tctatgtgge tgtatcttgt ttttccacta ctgctaccac 3900
aactatatta tcatgcaaat gctgtattct tctttggtgg agataaagat ttcttgagtt 3960
ttgttttaaa attaaagcta aagtatctgt attgcattaa atataatatg cacacagtgce 4020
ttteegtgge actgeataca atcetgaggece tectetetca gtttttatat agatggegag 4080
aacctaagtt tcagttgatt ttacaattga aatgactaaa aaacaaagaa gacaacatta 4140
aaacaatatt gttteta 4157
<210> SEQ ID NO 86

<211> LENGTH: 4451

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 86

gctcatacta gggacgggaa gtegegacca gagecattgg agggegeggg gactgeaace 60
ctaatcagea gagcccaaat ggcegeagtgg gaaatgetge agaatcttga cageccettt 120
caggatcage tgcaccaget ttactcgcac agccteocetge ctgtggacat tcgacagtac 180
ttggetgtet ggattgaaga ccagaactgg caggaagetg cacttgggag tgatgattec 240
aaggctacca tgctattctt ccacttettg gatcagetga actatgagtg tggccgttge 300
agccaggace cagagtcctt gttgetgcag cacaatttge ggaaattctg ccgggacatt 360
cagcectttt cccaggatce tacccagttg getgagatga tetttaacct ccttetggaa 420
gaaaaaagaa ttttgatcca ggctcagagg gcccaattgg aacaaggaga gccagttete 480
gaaacacctg tggagagcca gcaacatgag attgaatccce ggatcctgga tttaaggget 540
atgatggaga agctggtaaa atccatcagc caactgaaag accagcagga tgtcttetge 600
ttccgatata agatccagge ceaagggaag acaccctete tggaccccca tcagaccaaa 660
gagcagaaga ttctgcagga aactctcaat gaactggaca aaaggagaaa ggaggtgctg 720
gatgcctecca aagcactget aggccgatta actaccctaa tcgagctact getgeccaaag 780
ttggaggagt ggaaggccca gcagcaaaaa gcctgcatca gagcetcccat tgaccacggg 840
ttggaacagc tggagacatg gttcacagct ggagcaaagce tgttgtttca cctgaggcag 900
ctgctgaagg agctgaaggg actgagttge ctggttaget atcaggatga ccctetgacce 960
aaaggggtgg acctacgcaa cgcccaggtce acagagttge tacagegtct gctccacaga 1020

gcecetttgtgg tagaaaccca gccctgecatg ccccaaacte cccatcgacce cctceatecete 1080
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aagactggca gcaagttcac cgtccgaaca aggctgctgg tgagactcca ggaaggcaat 1140
gagtcactga ctgtggaagt ctccattgac aggaatccte ctcaattaca aggcttecgg 1200
aagttcaaca ttctgacttc aaaccagaaa actttgacce ccgagaaggg gcagagtcag 1260
ggtttgattt gggactttgg ttacctgact ctggtggage aacgttcagg tggttcagga 1320
aagggcagca ataaggggcc actaggtgtg acagaggaac tgcacatcat cagcttcacg 1380
gtcaaatata cctaccagqg tctgaagcag gagctgaaaa cggacaccct cceotgtggtg 1440
attatttcca acatgaacca gctctcaatt gectgggett cagttetetg gttcaatttg 1500
ctcagcccaa accttcagaa ccagcagttc ttctccaacc cccccaagge cccctggage 1560
ttgcotgggee ctgctctcag ttggcagtte tcctcctatg ttggeccgagg cctcaactca 1620
gaccagctga gcatgctgag aaacaagctg ttcgggcaga actgtaggac tgaggatcca 1680
ttattgtect gggctgactt cactaagcga gagagcccte ctggcaagtt accattectgg 1740
acatggctgg acaaaattct ggagttggta catgaccacc tgaaggatct ctggaatgat 1800
ggacgcatca tgggctttgt gagtcggage caggagcgece ggetgctgaa gaagaccatg 1860
tetggeacet ttetactgeg cttcagtgaa tegtcagaag ggggeattac ctgetecetgg 1920
gtggagcacc aggatgatga caaggtgctc atctactctg tgcaaccgta cacgaaggag 1980
gtgotgcagt cacteceget gactgaaate atcegecatt accagttget cactgaggag 2040
aatatacctg aaaacccact gegettecte tatececcoccgaa teccecggga tgaagetttt 2100
gggtgctact accaggagaa agttaatcte caggaacgga ggaaatacct gaaacacagg 2160
cteattgtgg tetctaatag acaggtggat gaactgeaac aaccgetgga gettaageca 2220
gagccagage tggagtcatt agagetggaa ctagggetgg tgccagagee agagctcage 2280
c¢tggacttag agecactget gaaggcaggg ctggatetgy ggecagaget agagtetgtyg 2340
ctggagteca ctetggagee tgtgatagag cccacactat geatggtate acaaacagtg 2400
ccagagccag accaaggacce tgtatcacag ccagtgecag agecagattt gecctgtgat 2460
c¢tgagacatt tgaacactga gecaatggaa atcttcagaa actgtgtaaa gattgaagaa 2520
atcatgccga atggtgacce actgttgget ggecagaaca ccgtggatga ggtttacgte 2580
tececgeccca geocactteta cactgatgga cecttgatge cttetgactt ctaggaacca 2640
catttecctet gttettttea tatctettge ceottectact ceotecatagea tgatattgtt 2700
ctccaaggat gggaatcaqgg catgtgteee ttecaagetg tgttaactgt tcaaactcag 2760
gcctgtgtga ctecattggg gtgagaggtg aaagcataac atgggtacag aggggacaac 2820
aatgaatcag aacagatgct gagccatagg tctaaatagg atcctggagg ctgecectgetg 2880
tgctgggagg tataggggtce ctgggggecag gecagggecag ttgacaggta cttggaggge 2940
tcagggcagt ggcttctttc cagtatggaa ggatttcaac attttaatag ttggttagge 3000
taaactggtg catactggca ttggcccttg gtggggageca cagacacagg ataggactec 3060
atttctttet tccattcctt catgtctagg ataacttget ttettettte ctttactect 3120
ggctcaagee ctgaatttet tettttcetg caggggttga gagetttetg ccttagecta 3180
ccatgtgaaa ctctaccctg aagaaaggga tggataggaa gtagacctct ttttettace 3240
agtctcctee cctactetge ccctaagetg getgtacctg ttccteccce ataaaatgat 3300

cctgecaate taatgtgagt gtgaagettt gcacactagt ttatgctacc tagtctccac 3360
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tttetcaatg cttaggagac agatcactcc tggaggctgg ggatggtagg attgetgggg 3420
attttttttt ttttaaacag ggtctcacte tgttgeocccag getagagtge aatggtgcaa 3480
tcacagctca ctgcagcctc aacctcctgg gttcaagcaa tcctectacc tcagectect 3540
gggtagctag caccatggca tgcgccacca tgccctattt ttttttttta aagacagggt 3600
cttgctatat tgcccaggct ggtcttgaac tgggectcaag tgatcctcac geettggect 3660
cccaaagtge tgggattata ggcatgagec actgtgettg gecaggattt tttttttttt 3720
ttttttgaga tggagtttct ctecttgttgt ccaggctgga gtgcaatggt gtgatctegg 3780
ctcactgcaa cctcegectt ccgggttcaa gtgactctee tgectcagee tccccagtag 3840
ctgggattac agatctgcac caccatgccc agctaatttt gtatttttag tagagacggg 3900
gtttctccat gttggtcagg ctggtctega actcctgace tcaagtgate tgtccaccte 3960
ggcctcccag agtgetggga ttacaggegt gagcoccactgt tcccagecagg aatttetttt 4020
ttatagtatt ggataaagtt tggtgttttt acagaggaga agcaatgggt cttagctctt 4080
tctcotattat gttatcatce tccctttttt gtacaatatg ttgtttacct gaaaggaagg 4140
tttetatteg ttggttgtgg acctggacaa agtccaagte tgtggaactt aaaaccttga 4200
aggtctgtca taggactctg gacaatctca caccttaget attceccaggg aaccccaggg 4260
ggcaactgac attgetecaa gatgttetee tgatgtaget tgagatataa aggaaaggec 4320
ctgcacaggt ggetgtttet tgtetgttat gteagaggaa cagtectgtt cagaaagggg 4380
ctettetgag cagaaatgge taataaactt tgtgetgate tggaaaaaaa azaaaaaaaa 4440
aaaaaaaaaa a 4451
<210> SEQ ID NO 87

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 87

Gly Ser Glu Asn Leu Tyr Phe Gln Leu

5

<210> SEQ ID NO 88

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 88

tctagaggece tgatcatceg gtetcac 27
<210> SEQ ID NO 89

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 89

tctagatgga aaacagaagt cccggaaac 29
<210> SEQ ID NO 90

<211> LENGTH: 2290

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90
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gaattccgaa tcatgtgcag aatgctgaat cttcccccag ccaggacgaa taagacageg 60
cggaaaagca gattctcgta attctggaat tgcatgttge aaggagtctc ctggatcttc 120
gcacccagct tcgggtaggg agggagtccg ggtcccggge taggceccagcc cggcaggtgg 180
agagggtcce cggcagcccce gcgcgcccct ggccatgtet ttaatgeccct gecccttceat 240
gtggccttct gagggttcce agggectggec agggttgttt cccaccegeg cgcgegetcet 300
cacccccagce caaacccacc tggcagggct ccctccagece gagacctttt gattcccgge 360
tcecocgegete ccgectecge geccagecccgg gaggtggece tggacagecg gacctegecce 420
ggccecgget gggaccatgg tgtttctcete gggaaatget tccgacaget ccaactgcac 480
ccaaccgccg gcaccggtga acatttccaa ggccattctg ctcggggtga tcttgggggg 540
cctecattett ttecggggtge tgggtaacat cctagtgatc ctcteccgtag cctgtcaccg 600
acacctgcac tcagtcacgc actactacat cgtcaacctg gcggtggccg acctcctget 660
cacctccacqg gtgctgccct tctccgeccat cttegaggte ctaggctact gggeccttegg 720
cagggtctte tgcaacatct gggcggcagt ggatgtgctg tgctgcaccg cgtccatcat 780
gggcctetge atcatctcca tcgaccgeta catcggecgtg agctaccege tgcgectaccce 840
aaccatcegte acccagagga ggggtcetcat ggetetgete tgegtetggg cactetecct 900
ggtcatatce attggacccc tgttcggetg gaggcagccg gcccccgagg acgagaccat 960
ctgocagate aacgaggage cgggetacgt getettetea gegetggget cettetacet 1020
gectetggee atcatcetqgg teatgtactg cegegtetac gtggtggeca agagggagag 1080
ceggggecte aagtetggee tcaagaccga caagteggac tceggagecaag tgacgetecyg 1140
catccategg aaaaacqgece cggcaggagg cagegggatg gecagegeca agaccaagac 1200
gcacttctca gtgaggetee tcaagttete cegggagaag aaageggeca aaacgetggg 1260
categtggte ggetgetteg tectetgetg getgectttt ttettagtea tgeccattgg 1320
gtectttette cectgattteca agecetetga aacagttttt aaaatagtat tttggetegg 1380
atatctaaac agetgcatca accccatcat ataccrcatge teccagecaag agttcaaaaa 1440
ggcotttecag aatgtettga gaatccagtg tetcegeaga aageagtett ccaaacatge 1500
cctgggetac accctgcace cgcccagceca ggccgtggaa gggcaacaca aggacatggt 1560
gcgocatcece gtgggatcaa gagagacctt ctacaggate tccaagacgg atggegtttg 1620
tgaatggaaa tttttctett ccatgeccceg tggatctgee aggattacag tgtccaaaga 1680
ccaatcctee tgtaccacag cccocgggtgag aagtaaaage tttttggagg tctgetgetg 1740
tgtagggcee tcaaccccca gecttgacaa gaaccatcaa gttccaacca ttaaggtcca 1800
caccatctce ctcagtgaga acggggagga agtctaggac aggaaagatg cagaggaaag 1860
gggaataatc ttaggtaccc accccacttc cttetcggaa ggeccagetcet tettggagga 1920
caagacagga ccaatcaaag aggggacctg ctgggaatgg ggtgggtggt agacccaact 1980
catcaggcag cgggtagggce acagggaaga gggagggtgt ctcacaacca accagttcag 2040
aatgatacqgg aacagcattt ccctgcaget aatgetttet tggtcactcet gtgeccactt 2100
caacgaaaac caccatggga aacagaattt catgcacaat ccaaaagact ataaatatag 2160
gattatgatt tcatcatgaa tattttgagc acacactcta agtttggage tatttcttga 2220

tggaagtgag gggattttat tttcaggctc aacctactga cagccacatt tgacatttat 2280
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gccggaatte 2290

<210> SEQ ID NO 91

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 91

ctcggatatce taaacagctg catcaa 26
<210> SEQ ID NO 92

<211> LENGTH: 29

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 92

tctagacttt ctgcagagac actggattc 29
<210> SEQ ID NO 93

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 93

tctagatcga aggcagtgga ggatcttcag g 31
<210> SEQ ID NO 94

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 94

tctagaggee tgatcatccg gtetcac 27
<210> SEQ ID NO 95

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 95

cggatcegtt ggtactettg agg 23
<210> SEQ ID NO 96

<211> LENGTH: 4989

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 96

tttttttttt ttttgagaaa gggaatttca tcccaaataa aaggaatgaa gtctggetce 60
ggaggagggt ccccgacctce gectgtggggg ctectgttte tetcegecge getctegete 120
tggccgacga gtggagaaat ctgcgggeca ggcatcgaca tccgcaacga ctatcagceag 180
ctgaagcgee tggagaactg cacggtgatc gagggctacce tccacatcct getcatctec 240
aaggccgagg actaccgcag ctaccgcttc cccaagctca cggtcattac cgagtacttg 300
ctgctgttee gagtggetgg cctcgagage ctcecggagace tettceccccaa cctcacggte 360

atccgegget ggaaactcett ctacaactac gecctggtca tettecgagat gaccaatcetce 420

aaggatattg ggctttacaa cctgaggaac attactcggg gggccatcag gattgagaaa 480
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aatgctgacc tctgttacct ctccactgtg gactggtcce tgatcctgga tgcggtgtece 540
aataactaca ttgtggggaa taagccccca aaggaatgtg gggacctgtg tccagggacc 600
atggaggaga agccgatgtg tgagaagacc accatcaaca atgagtacaa ctaccgctgc 660
tggaccacaa accgctgcca gaaaatgtgc ccaagcacgt gtgggaagcg ggcgtgcacc 720
gagaacaatg agtgctgcca ccccgagtge ctgggcaget gcagcgegcc tgacaacgac 780
acggcctgtg tagcttgeccg ccactactac tatgeccggtg tctgtgtgece tgecctgececg 840
cccaacacct acaggtttga gggctggcge tgtgtggacce gtgacttctg cgccaacatc 900
ctcagcgccg agagcagcga ctccgagggg tttgtgatce acgacggcga gtgcatgcag 960
gagtgcccct cgggettcat ccgecaacqgge agccagagca tgtactgecat ccettgtgaa 1020
ggtccttgee cgaaggtctg tgaggaagaa aagaaaacaa agaccattga ttctgttact 1080
tctgetcaga tgctccaagg atgcaccatc ttcaagggca atttgctcat taacatccga 1140
cgggggaata acattgctte agagectggag aacttcatgg ggetcatcga ggtggtgacg 1200
ggctacgtga agatccgcca ttcoctcatgec ttggtcocteet tgtccttect aaaaaacctt 1260
cgcctcatce taggagagga gcagctagaa gggaattact ccttetacgt cctcgacaac 1320
cagaacttge agcaactgtg ggactgggac caccgcaace tgaccatcaa agcagggaaa 1380
atgtactttg ctttcaatcc caaattatgt gtttccgaaa tttaccgecat ggaggaagtg 1440
acggggacta aagggcgeca aagcaaaggg gacataaaca ccaggaacaa cggggagaga 1500
gcectectgty aaagtgacqgt cetgeattte acctecacca ccacgtegaa gaategeate 1560
atcataacct ggcaccggta ceggecccet gactacaggg ateteatcag ctteacegtt 1620
tactacaagg aagcaccctt taagaatgte acagagtatg atgggcagga tgectgegge 1680
tccaacaget ggaacatggt ggacgtggac ctccecgececa acaaggacgt ggagcccgge 1740
atcttactac atgggetgaa gecctggact cagtacgecy tttacgteaa ggetgtgace 1800
ctcaccatgg tggagaacqga ccatatcegt ggggecaaga gtgagatett gtacattege 1860
accaatgett cagttcette cattccettg gacgttettt cageategaa cteoctettet 1920
cagttaatcg tgaagtggaa cccteccectet ctgeocraacg geaacctgag ttactacatt 1980
gtgogetgge ageggcagece tcaggacgge tacctttace ggeacaatta ctgeteccaaa 2040
gacaaaatcc ccatcaggaa gtatgccgac ggcaccatcg acattgagga ggtcacagag 2100
aaccccaaga ctgaggtgtg tggtggggag aaagggectt getgegectg ccccaaaact 2160
gaagccgaga agcaggccga gaaggaggag gctgaatacce gcaaagtctt tgagaatttce 2220
ctgcacaact ccatcttegt gecccagacct gaaaggaage ggagagatgt catgcaagtg 2280
gccaacacca ccatgtccag ccgaagcagg aacaccacgg ccgcagacac ctacaacatc 2340
accgacccgg aagagctgga gacagagtac cctttcoctttg agagcagagt ggataacaag 2400
gagagaactg tcatttctaa ccttcggect ttcacattgt accgeatega tatccacage 2460
tgcaaccacg aggctgagaa gctgggetge agcegectcca acttegtett tgecaaggact 2520
atgceccgecag aaggagcaga tgacattcct gggccagtga cctgggagec aaggcctgaa 2580
aactccatct ttttaaagtg gccggaacct gagaatccca atggattgat tctaatgtat 2640
gaaataaaat acggatcaca agttgaggat cagcgagaat gtgtgtccag acaggaatac 2700

aggaagtatg gaggggccaa gctaaaccgg ctaaacccgg ggaactacac agcccggatt 2760
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caggccacat ctctctetgg gaatgggteg tggacagatce ctgtgttett ctatgtecag 2820
gccaaaacag gatatgaaaa cttcatccat ctgatcateg ctetgecegt cgetgtectg 2880
ttgatcgtgg gagggttggt gattatgetg tacgtcttcce atagaaagag aaataacagce 2940
aggctgggga atggagtgct gtatgectet gtgaacceqgg agtacttcag cgetgetgat 3000
gtgtacgttce ctgatgagtg ggaggtggcet cgggagaaga tcaccatgag ccgggaactt 3060
gggcaggggt cgtttgggat ggtctatgaa ggagttgeca agggtgtggt gaaagatgaa 3120
cctgaaacca gagtggccat taaaacagtg aacgaggccg caagcatgcg tgagaggatt 3180
gagtttctca acgaagcttc tgtgatgaag gagttcaatt gtcaccatgt ggtgegattg 3240
ctgggtgtgg tgtcccaagg ccagccaaca ctggtcatca tggaactgat gacacgggge 3300
gatctcaaaa gttatctccqg gtctctgagg ccagaaatqgg agaataatcce agtcctagea 3360
cctoccaagece tgagcaagat gattcagatg goccggagaga ttgcagacgg catggcatac 3420
ctcaacgcca ataagttcgt ccacagagac cttgetgece ggaattgecat ggtagecgaa 3480
gatttcacag tcaaaatcqgg agattttggt atgacgcgag atatctatga gacagactat 3540
taccggaaag gaggcaaagg gctgctgcce gtgcogetgga tgtctcetga gtccctcaag 3600
gatggagtet tcaccactta cteggacgte tggtectteg gggtegtect ctgggagate 3660
gccacactgg ccgagcagcec ctaccagggce ttgtccaacg agcaagtcct tcgettegte 3720
atggagggceg gcettetgga caagecagac aactgtectyg acatgetgtt tgaactgatg 3780
cgcatgtget ggcagtataa cceccaagatg aggectteet tectggagat catcageage 3840
atcaaagagg agatggagece tggettecgg gaggteteet tetactacag cgaggagaac 3900
aagctgeceqg agecggagga getggaccetg gagecagaga acatggagag cgtcccecetg 3960
gaccecctegg ccteetegte ctecetgeca ctgeccgaca gacactcagg acacaaggece 4020
gagaacggce ccggecctgg ggtgetggte ctecgegeca gettegacga gagacagect 4080
tacgcccaca tgaacggggg ccgcaagaac gagcgggect tgccgetgec ccagtetteg 4140
acctgetgat ccttggatee tgaatctgtg caaacagtaa cgtgtgegea cgegeagegg 4200
ggtggggggg gagagagagt tttaacaatc cattcacaag cctectgtac ctecagtggat 4260
cttocagttet geecttgetg cececgegggag acagettete tgeagtaaaa cacatttggg 4320
atgttccttt tttcaatatg caagcagett tttattcecet geccaaacce ttaactgaca 4380
tgggecttta agaaccttaa tgacaacact taatagcaac agagcacttg agaaccagte 4440
tecctcactet gtecetgtee ttoccetgtte tecctttete tetcetetet gettcataac 4500
ggaaaaataa ttgccacaag tccagctggg aagcccoctttt tatcagtttg aggaagtgge 4560
tgtceocotgtg geeccatcca accactgtac acacccgect gacaccgtgg gtcattacaa 4620
aaaaacacgt ggagatggaa atttttacct ttatctttca cctttctagg gacatgaaat 4680
ttacaaaggg ccatcgttca tccaaggctg ttaccatttt aacgetgcct aattttgeca 4740
aaatcctgaa ctttetccet catcggeceg gegetgatte ctegtgtcecg gaggeatggg 4800
tgagcatggce agetggttge tccatttgag agacacgetg gegacacact ccgtceatece 4860
gactgcccet geotgtgetge tcaaggccac aggcacacag gtctcattge ttctgactag 4920
attattattt gggggaactg gacacaatag gtctttctet cagtgaaggt ggggagaagce 4980

tgaaccgge 4989
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<210> SEQ ID NO 97
<211> LENGTH: 3076
<212> TYPE: DNA
<213> ORGANISM: homo sapiens
<400> SEQUENCE: 97
gtttctccag ggaggcaggg cccggggaga aagttggage ggtaacctaa gctggcagtg 60
gcgtgatccg gcaccaaatc ggcccgcggt gcocggtgcgga gactccatga ggccctggac 120
atgaacaagc tgagtggagg cggcgggcgc aggactcggg tggaaggggg ccagcttggg 180
ggcgaggagt ggacccgcca cgggagcttt gtcaataage ccacgcgggg ctggctgcat 240
cccaacgaca aagtcatggg acccggggtt tcctacttgg ttcggtacat gggttgtgtg 300
gaggtcctce agtcaatgcg tgccctggac ttcaacaccce ggactcaggt caccagggag 360
gccatcagte tggtgtgtga ggctgtgccg ggtgctaagg gggcgacaag gaggagaaag 420
ccctgtagee gecccgetcag ctctatcetg gggaggagta acctgaaatt tgctggaatg 480
ccaatcactc tcaccgtctc caccagcagc ctcaacctca tggccgcaga ctgcaaacag 540
atcatcgcca accaccacat gcaatctatc tcatttgcat ccggecgggga tccggacaca 600
gcegagtatg tegectatgt tgecaaagac cetgtgaate agagagectg ccacattetg 660
gagtgtcccg aagggcttge ccaggatgtc atcagcacca ttggccagge cttcgagttg 720
cgettcaaac aatacctcag gaacccacce aaactggtca ccccteatga caggatgget 780
ggctttgatg getcageatg ggatgaggag gaggaagage cacctgacca tcagtactat 840
aatgacttee cggggaagga acccccecttg gggggggtgg tagacatgag gecttegggaa 900
ggagecgete caggggetge tcgacccact gecacccaatg cccagaccce cagecacttg 960
ggagctacat tgectgtagg acagectgtt gggggagate cagaagtecg caaacagatg 1020
ccacctecace caccetgtee ageaggecaga gagettttty atgatecete ctatgteaac 1080
gtccagaace tagacaaggc ccggcaagca gtgggtggtg ctgggeccce caatcctget 1140
atcaatggca gtgcaccceg ggacctgttt gacatgaage ccttegaaga tgeotettege 1200
gtgocctecac ctececagte ggtgtecatg getgageage tecgagggga gecctggtte 1260
catgggaage tgagecggeg ggaggctgag geactgetge agetcaatgg ggacttectg 1320
gtacgggaga gcacgaccac acctggccag tatgtgetca ctggettgea gagtgggeag 1380
cctaageatt tgetactggt ggaccctgag ggtgtggtte ggactaagga tcaccgettt 1440
gaaagtgtca gtcaccttat cagctaccac atggacaatc acttgcccat catctetgeg 1500
ggcagcgaac tgtgtctaca gcaacctgtg gagcggaaac tgtgatetge cctagegete 1560
tctteocagaa gatgeccctece aatcetttee accctattee ctaacteteg ggacctegtt 1620
tgggagtgtt ctgtgggett ggecocttgtgt cagageotggg agtagcatgg actctgggtt 1680
tcatatccag ctgagtgaga gggtttgagt caaaagcctg ggtgagaatc ctgectetcece 1740
ccaaacatta atcaccaaag tattaatgta cagagtggcce cctcacetgg gecttteoetg 1800
tgccaacctg atgcccette cccaagaagg tgagtgettg tcatggaaaa tgtceotgtgg 1860
tgacaggcce agtggaacag tcacccttet gggcaagggg gaacaaatca cacctetggg 1920
cttcagggta tcccagacce ctctcaacac cecgeccecce catgtttaaa ctttgtgect 1980
ttgaccatet cttaggteta atgatatttt atgcaaacag ttcttggacc cctgaattcea 2040
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atgacaggga tgccaacacc ttcttggett ctgggacctg tgttettget gagcacccte 2100
tceggtttgg gttgggataa cagaggcagg agtggcaget gtcccctete ccectggggata 2160
tgcaaccctt agagattgcc ccagagcccc actcccggee aggcgggaga tggacccctce 2220
ccttgetcag tgcctecetgg cecggggecce tcacccoccaag gggtcetgtat atacatttcea 2280
taaggcctge cctcccatgt tgcatgccta tgtactctac gccaaagtgce agecccttect 2340
cctgaagect ctgccctgece tccocotttetg ggagggeggg gtgggggtga ctgaatttgg 2400
gcctettgta cagttaacte tcccaggtgg attttgtgga ggtgagaaaa ggggcattga 2460
gactataaag cagtagacaa tccccacata ccatctgtag agttggaact gcattetttt 2520
aaagttttat atgcatatat tttagggctg tagacttact ttcctatttt cttttccatt 2580
gcttattett gagcacaaaa tgataatcaa ttattacatt tatacatcac ctttttgact 2640
tttccaagee cttttacage tcttggecatt ttcctcgect aggcctgtga ggtaactggg 2700
atcgcacctt ttataccaga gacctgaggce agatgaaatt tatttccate taggactaga 2760
aaaacttggg tctcttaccqg cgagactgag aggcagaagt cagcccgaat gecctgtcagt 2820
ttcatggagg ggaaacgcaa aacctgcagt tcctgagtac cttctacagg cccggceccag 2880
ccetaggecceyg gggtggecac accacageaa gecggeocccoe cctettttgg cettgtggat 2940
aagggagagt tgaccgtttt catcctggec tccttttget gtttggatgt tteccacgggt 3000
ctcacttata ccaaagggaa aactettecat taaagteegt atttetteta azaaaaaaaa 3060
aaaaaaaaaa aaaaaa 3076
<210> SEQ ID NO 98
<211> LENGTH: 4
<212> TYPE: PRT
<213> ORGANISM: homo sapiens
<400> SEQUENCE: 98

Asn Ser Gly Ser

1

<210> SEQ ID NO 99

<211> LENGTH: 2261

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 99

gaaatcaggc tccgggccgg ccgaagggceg caactttcce cccteggege cccaccgget 60
ccegegegee tcecetegeg cccgagette gagecaageca gegtectggg gagegegtca 120
tggecettace agtgaccgec ttgetcetge cgetggectt getgetccac gecgecagge 180
cgagccagtt ccgggtgteg ccgetggate ggacctggaa cctgggegag acagtggage 240
tgaagtgcca ggtgetgetg tccaacccega cgtcgggetg ctegtggete ttecagecege 300
gcggegecge cgecagtceccece accttectee tatacctete ccaaaacaag cccaaggegg 360
ccgagggget ggacacccag cggttctegg gcaagaggtt gggggacacc ttcgtcctea 420
ccetgagega cttcecegecga gagaacgagg gotactattt ctgetceggec ctgagcaact 480

ccatcatgta cttcageccac ttecgtgecgg tetteccotgee agegaagccce accacgacgce 540

cagcgeccgeg accaccaaca ccggegecca ccatecgegte gecageccetg tcecctgegece 600
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cagaggcgtg ccggccagcg gcggggggcg cagtgcacac gagggggctg gacttcgect 660
gtgatatcta catctgggcg cccttggececg ggacttgtgg ggtccttctce ctgtcactgg 720
ttatcaccct ttactgcaac cacaggaacc gaagacgtgt ttgcaaatgt ccccggectg 780
tggtcaaatc gggagacaag cccagccttt cggcgagata cgtctaaccc tgtgcaacag 840
ccactacatt acttcaaact gagatccttc cttttgaggg agcaagtcct tccctttcat 900
tttttccagt cttectccct gtgtattcat tctcatgatt attattttag tgggggeggg 960
gtgggaaaga ttactttttc tttatgtgtt tgacqgggaaa caaaactagg taaaatctac 1020
agtacaccac aagggtcaca atactgttgt gegcacatcg cggtagggeqg tggaaagggg 1080
caggccagag ctacccgcag agttctcaga atcatgctga gagagctgga ggcacccatg 1140
ccatctcaac ctettccceg ccogttttac aaagggggag gctaaagecce agagacaget 1200
tgatcaaagg cacacagcaa gtcagggttg gagcagtagc tggagggacc ttgtctccca 1260
gctcaggget ctttectcca caccattcag gtetttettt cecgaggecce tgtetcaggg 1320
tgaggtgett gagtctccaa cggcaaggga acaagtactt cttgatacct gggatactgt 1380
gceccagagee tcegaggaggt aatgaattaa agaagagaac tgectttgge agagttetat 1440
aatgtaaaca atatcagact tttttttttt ataatcaage ctaaaattgt atagacctaa 1500
aataaaatga agtggtgage ttaaccetgq aaaatgaate cctetatete taaagaaaat 1560
ctetgtgaaa ccectatgtyg gaggeggaat tgetetecca geccttgeat tgeagagggg 1620
cccatgaaag aggacagget acccctttac aaatagaatt tgageatcag tgaggttaaa 1680
ctaaggeccet cttgaatete tgaatttgag atacaaacat gttectggga tcactgatga 1740
ctttttatac tttgtaaaga caattgttgg agageccete acacagecet ggectetget 1800
caactagcag atacagggat gaggcagacce tgacteotett aaggaggetg agagcccaaa 1860
ctgotgtece aaacatgeac ttecttgett aaggtatggt acaageaatg ccetgeccatt 1920
ggagagaaaa aacttaagta gataaggaaa taagaaccac tcataattect tcaccttagg 1980
aataatctee tgttaatatg gtgtacatte ttectgatta ttttetacac atacatgtaa 2040
aatatgtett tcottttttaa atagggttgt actatgetgt tatgagtgge tttaatgaat 2100
aaacatttgt agcatcctet ttaatgggta aacagraaaa aaaaaaaaaa azaaaaaaaa 2160
aaanaaaaaa aaaaaaaaaa aaaaaaaaaa aaananaaaa aaaaaaaaaa aaaaaaaaaa 2220
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 2261
<210> SEQ ID NO 100

<211> LENGTH: 6450

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 100

gagttgtgee tggagtgatg tttaagccaa tgtcagggca aggcaacagt ccctggeegt 60
cctcocagecac ctttgtaatg catatgaget cgggagacca gtacttaaag ttggaggecce 120
gggagcccag gagctggegg agggegtteg tcetgggage tgecacttget ccgtegggte 180
gceggettea ccggaccgca ggctccecggg gecagggecgg ggcecagagcet cgegtgtegg 240
cgggacatge gectgegtege ctctaaccte gggetgtget ctttttecag gtggeccgec 300

ggtttctgag ccttetgece tgeggggaca cggtectgcac cctgececgeg geccacggacce 360
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atgaccatga ccctccacac caaagcatct gggatggccce tactgcatca gatccaaggg 420
aacgagctgg agcccctgaa ccgtccgcag ctcaagatcce ccctggageg gcccctggge 480
gaggtgtacc tggacagcag caagcccgcc gtgtacaact accccgaggg cgccgcctac 540
gagttcaacg ccgcggccge cgccaacgcg caggtctacg gtcagaccgg cctcccctac 600
ggccecgggt ctgaggetge ggegttcgge tccaacggee tggggggttt ccccccactce 660
aacagcgtgt ctccgagccce gctgatgcta ctgcacccege cgccgcaget gtcgectttce 720
ctgcagccce acggeccagca ggtgccctac tacctggaga acgagcccag cggctacacg 780
gtgcgcgagg ccggeccgce ggcattctac aggccaaatt cagataatcg acgccagggt 840
ggcagagaaa gattggccag taccaatgac aagggaagta tggctatgga atctgccaag 900
gagactcgct actgtgcagt gtgcaatgac tatgcttcag gctaccatta tggagtctgg 960
tcctgtgagg getgcaagge cttettcaag agaagtattc aaggacataa cgactatatg 1020
tgtccagcca ccaaccagtg caccattgat aaaaacagga ggaagagctg ccaggcctgce 1080
cggctccgeca aatgctacga agtgggaatg atgaaaggtg ggatacgaaa agaccgaaga 1140
ggagggagaa tgttgaaaca caagecgccag agagatgatg gggagggcag gggtgaagtg 1200
gggtctgetg gagacatgag agctgccaac ctttggccaa geccgetcat gatcaaacge 1260
tetaagaaga acagectgge cttgtecetg acggecgace agatggtcag tgecttgttg 1320
gatgetgage ccceccatact ctattecgag tatgatecta ccagaceett cagtgaaget 1380
tegatgatgg gettactgac caacctggca gacagggage tggttcacat gatcaactgg 1440
gcgaagaggyg tgecaggett tgtggatttg accetecatg atcaggteca cettetagaa 1500
tgtgectgge tagagatccet gatgattggt ctegtetgge getccatgga geacccagtg 1560
aagctactgt ttgetecetaa cttgetettg gacaggaace agggaaaatg tgtagaggge 1620
atggtggaga tcttegacat getgetgget acatcatete ggttecgeat gatgaatetg 1680
cagggagagg agtttgtgtg cctcaaatet attattttge ttaattetgg agtgtacaca 1740
tttetgteca geaccetgaa gtetetggaa gagaaggace atatccaceg agtectggac 1800
aagatcacag acactttgat ccacctgatg gccaaggcag gcctgaccct gcagcagcag 1860
caccagcgge tggcccaget cctecteate ctetecoccaca tecaggeacat gagtaacaaa 1920
ggcatggage atctgtacag catgaagtge aagaacgtgg tgecccteta tgacctgetg 1980
ctggagatge tggacgccca ccgcctacat gegeccacta gccgtggagg ggcatcegtg 2040
gaggagacgg accaaagcca cttggccact gegggeotcta cttcategea ttecttgeaa 2100
aagtattaca tcacggggga ggcagagggt ttccetgeca cagtetgaga getcecetgge 2160
tcccacacgg ttcagataat cccotgetgea ttttaccete atcatgcacce actttageca 2220
aattctgtet cctgeataca ctececggeatg catccaacac caatggettt ctagatgagt 2280
ggccattcat ttgcttgete agttettagt ggcacatctt ctgtettetg ttgggaacag 2340
ccaaagggat tccaaggcta aatctttgta acagctctet ttccccettg ctatgttact 2400
aagcgtgagg attcecegtag cteottcacag ctgaactcag tctatgggtt ggggetcaga 2460
taactctgtg catttaagct acttgtagag acccaggect ggagagtaga cattttgect 2520
ctgataagca ctttttaaat ggctctaaga ataagccaca gcaaagaatt taaagtgget 2580

cctttaattg gtgacttgga gaaagctagg tcaagggttt attatagcac cctettgtat 2640
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tcctatggeca atgcatcctt ttatgaaagt ggtacacctt aaagetttta tatgactgta 2700
gcagagtatc tggtgattgt caattcactt ccccctatag gaatacaagg ggecacacag 2760
ggaaggcaga tcccctagtt ggccaagact tattttaact tgatacactg cagattcaga 2820
gtgtcctgaa gcotctgecte tggettteeqg gtcatgggtt ccagttaatt catgectecce 2880
atggacctat ggagagcaac aagttgatct tagttaagtc tccctatatg agggataagt 2940
tectgatttt tgtttttatt tttgtgttac aaaagaaage cctccctccce tgaacttgea 3000
gtaaggtcag cttcaggacc tgttccagtg ggcactgtac ttggatctte ccggegtgtg 3060
tgtgccttac acaggggtga actgttcact gtggtgatge atgatgaggg taaatggtag 3120
ttgaaaggag caggggccct ggtgttgcat ttagccctgg ggcatggagc tgaacagtac 3180
ttgtgcagga ttgttgtgge tactagagaa caagagggaa agtagggcag aaactggata 3240
cagttctgag cacagccaga cttgctcagg tggcocccoctgea caggetgecag ctacctagga 3300
acattccttg cagaccccge attgectttg ggggtgecet gggatcecctg gggtagteca 3360
gctottatte atttcccage gtggccctgg ttggaagaag cagetgtcaa gttgtagaca 3420
getgtgttee tacaattgge ccageaccet ggggeacgqy agaagggtgg ggaccegttge 3480
tgtcactact caggctgact ggggcctggt cagattacgt atgcccttgg tggtttagag 3540
ataatccaaa atcagggttt ggtttgggga agaaaatcet ccecettect ceccegecce 3600
gttocctace gectecacte ctgecagete atttecttea atttectttg acctatagge 3660
taaaaaagaa aggctcatte cageccacagg gcagecttee ctgggeettt gettetetag 3720
cacaattatg ggttacttee tttttettaa caaaaaagaa tgtttgattt cctetgggtyg 3780
accttattgt ctgtaattga aaccctattg agaggtgatg tetgtgttag ccaatgacce 3840
aggtagetge tegggettet cttggtatgt cttgtttgga aaagtggatt tcattecattt 3900
ctgattgtee agttaagtga tcaccaaagq actgagaate tgggagggea aaaaaaaaaa 3960
aaaaagtttt tatgtgcact taaatttggg gacaatttta tgtatectgtg ttaaggatat 4020
gcettaagaac ataattettt tgttgetgtt tgtttaagaa geacettagt ttgtttaaga 4080
agcaccttat atagtataat atatattttt ttgaaattac attgettgtt tatcagacaa 4140
ttgaatgtag taattctgtt ctggatttaa tttgactggg ttaacatgca aaaaccaagg 4200
aaaaatattt agtttttttt tttttttttg tatactttte aagetacctt gtecatgtata 4260
cagtcattta tgcctaaage ctggtgatta ttcatttaaa tgaagatcac atttcatate 4320
aacttttgta tccacagtag acaaaatagc actaatccag atgecctattg ttggatattg 4380
aatgacagac aatcttatqgt agcaaagatt atgeectgaaa aggaaaatta ttcagggeag 4440
ctaattttge ttttaccaaa atatcagtag taatattttt ggacagtagc taatgggtca 4500
gtgggttett tttaatgttt atacttagat tttcttttaa aaaaattaaa ataaaacaaa 4560
aaaaatttct aggactagac gatgtaatac cagctaaagc caaacaatta tacagtggaa 4620
ggttttacat tattcatcca atgtgtttct attcatgtta agatactact acatttgaag 4680
tgggcagaga acatcagatg attgaaatgt tcgcccaggg gtetccageca actttggaaa 4740
toctotttgta tttttacttg aagtgecact aatggacage agatattttc tggetgatgt 4800
tggtattggg tgtaggaaca tgatttaaaa aaaaaactct tgcctetget ttcccccact 4860

ctgaggcaag ttaaaatgta aaagatgtga tttatctggg gggctcaggt atggtgggga 4920
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agtggattca ggaatctgqgg gaatggcaaa tatattaaga agagtattga aagtatttgg 4980
aggaaaatgg ttaattctqgg gtgtgcacca aggttcagta gagtccactt ctgccctgga 5040
gaccacaaat caactagctc catttacagc catttctaaa atggecagett cagttctaga 5100
gaagaaagaa caacatcagc agtaaagtcc atggaatage tagtggtctg tgtttetttt 5160
cgccattgee tagettgeceg taatgattcet ataatgecat catgecagecaa ttatgagagg 5220
ctaggtcatc caaagagaag accctatcaa tgtaggttge aaaatctaac ccctaaggaa 5280
gtgcagtctt tgatttgatt tccctagtaa ccttgoagat atgtttaacc aagccatage 5340
ccatgecttt tgagggctga acaaataagg gacttactga taatttactt ttgatcacat 5400
taaggtgttce tcaccttgaa atcttataca ctgaaatgge cattgattta ggccactgge 5460
ttagagtact ccttcccctg catgacactg attacaaata ctttcctatt catactttec 5520
aattatgaga tggactgtqgg gtactgggag tgatcactaa caccatagta atgtctaata 5580
ttcacaggca gatctgettg gggaagctag ttatgtgaaa ggcaaataaa gtcatacagt 5640
agctcaaaag gcaaccataa ttctectttgg tgcaagtctt gggagegtga tctagattac 5700
actgcaccat tcccaagtta atcccctgaa aacttactet caactggage aaatgaactt 5760
tggtcccaaa tatccatctt ttcagtageg ttaattatge tctgtttcca actgecattte 5820
ctttecaatt gaattaaagt gtggectegt ttttagteat ttaaaattgt tttetaagta 5880
attgetgeet ctattatgge acttcaattt tgeactgtet tttgagatte aagaaaaatt 5940
tetattcatt tttttgcate caattgtgee tgaactttta aaatatgtaa atgetgecat 6000
gttocaaace catcegtecagt gtgtgtgttt agagetgtge accctagaaa caacatactt 6060
gtceccatgag caggtgecty agacacagac cectttgeat tcacagagag gteattggtt 6120
atagagactt gaattaataa gtgacattat gecagtttet gttetetecac aggtgataaa 6180
caatgetttt tgtgeactac atactettea gtgtagaget cttgttttat gggaaaagge 6240
tcaaatgcca aattgtgttt gatggattaa tatgeccettt tgecgatgea tactattact 6300
gatgtgacte ggttttgteg cagetttget ttgtttaatg aaacacactt gtaaacctet 6360
tttgcacttt gaaaaagaat ccagcgggat gctcgagcac ctgtaaacaa ttttetcaac 6420
ctatttgatg ttcaaataaa gaattaaact 6450
<210> SEQ ID NO 101

<211> LENGTH: 2011

<212> TYPE: DNA

<213> ORGANISM: homo sapiens

<400> SEQUENCE: 101

tttcagttte tccagetget ggetttttgg acacccacte ccecegecagg aggcagttge 60
aagcgcggag gctgecgagaa ataactgcct cttgaaactt gcagggcgaa gagcaggcgg 120
cgagcgetgg gecggggagg gaccacccga getgegacgg getctgggge tgeggggcag 180
ggctggegee cggagectga gectgcaggag gtgegetcege tttcetcaac aggtggegge 240
ggggcgegeg ccgggagacce ccccctaatg cgggaaaage acgtgteccge attttagaga 300
aggcaaggcc ggtgtgttta tctgcaagec attatacttg cccacgaatc tttgagaaca 360
ttataatgac ctttgtgect cttcttgecaa ggtgttttet cagetgttat ctcaagacat 420

ggatataaaa aactcaccat ctagccttaa ttctcettee tcctacaact gcagtcaatce 480
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catcttacce ctggagcacg gctccatata cataccttcce tcctatgtag acagccacca 540
tgaatatcca gccatgacat tctatagccc tgctgtgatg aattacagca ttcccagcaa 600
tgtcactaac ttggaaggtg ggcctggtcg gcagaccaca agcccaaatg tgttgtggec 660
aacacctggg cacctttctc ctttagtggt ccatcgccag ttatcacatc tgtatgcgga 720
acctcaaaag agtccctggt gtgaagcaag atcgctagaa cacaccttac ctgtaaacag 780
agagacactg aaaaggaagg ttagtgggaa ccgttgcgcc agccctgtta ctggtccagg 840
ttcaaagagg gatgctcact tctgcgctgt ctgcagcgat tacgcatcgg gatatcacta 900
tggagtctgg tcgtgtgaag gatgtaaggc cttttttaaa agaagcattc aaggacataa 960
tgattatatt tgtccagcta caaatcagtg tacaatcgat aaaaaccggc gcaagagctg 1020
ccaggcctge cgacttcgga agtgttacga agtgggaatg gtgaagtgtg getcccggag 1080
agagagatgt gggtaccgcc ttgtgcggag acagagaagt gccgacgagc agctgcactg 1140
tgccggcaag gccaagagaa gtggcggcca cgcgccccga gtgcgggage tgctgctgga 1200
cgccctgage cccgagcage tagtgctcac ccteocetggag getgagecge cccatgtget 1260
gatcageege cccagtgege cetteaccga ggecteocatg atgatgtece tgaccaagtt 1320
ggccgacaag gagttggtac acatgatcag ctgggcoccaag aagattcccg getttgtgga 1380
gcetoagecotyg ttegaccaag tgeggetett ggagagetgt tggatggagg tgttaatgat 1440
ggggctgatyg tggegetcaa ttgaccacce cggeaagete atetttgete cagatettgt 1500
tetggacagg gatgagggga aatgcegtaga aggaattcetg gaaatcetttg acatgeteet 1560
ggcaactact tcaaggttte gagagttaaa actccaacac aaagaatate tetgtgtcaa 1620
ggccatgate ctgetcaatt ccagtatgta cectetggte acagegaccee aggatgetga 1680
cagcagecgyg aagetggete acttgetgaa cgecgtgace gatgetttgg tttgggtgat 1740
tgccaagage ggcatcetecet cccageagea atccatgege ctggetaace tectgatget 1800
cctgteccac gtcaggeatg cgagtaacaa gggcatggaa catctgetca acatgaagtg 1860
caaaaatgtg gteccagtgt atgacctget getggagatg ctgaatgece acgtgetteg 1920
cgggtgcaag tcctecatca cggggtccga gtgcagecccg gcagaggaca gtaaaagcaa 1980
agagggctce cagaacccac agtctcagtg a 2011
We claim: (ii) a nucleotide sequence which encodes a protease or

1. A method for determining if a test compound modulates
a specific protein/protein interaction of interest comprising
contacting said compound to a cell which has been trans-
formed or transfected with

(2) a nucleic acid molecule which comprises:
(1) a nucleotide sequence which encodes said first test
protein,

(i1) a nucleotide sequence encoding a cleavage site for
a protease or a portion of a protease, and

(iii) a nucleotide sequence which encodes a protein

which activates a reporter gene in said cell, and
(b) a nucleic acid molecule which comprises:

(i) a nucleotide sequence which encodes a second test
protein whose interaction with said first test protein
in the presence of said test compound is to be
measured, and

a portion of a protease which is specific for said
cleavage site, and determining activity of said
reporter gene as a determination of whether said
compound modulates said protein/protein interac-
tion.
2. The method of claim 1, wherein said first test protein
is a membrane bound protein.
3. The method of claim 2, wherein said membrane bound
protein is a transmembrane receptor.
4. The method of claim 3, wherein said transmembrane
receptor is a GPCR.
5. The method of claim 1, wherein said protease or portion
of a protease is tobacco etch virus nuclear inclusion A
protease.

6. The method of claim 1, wherein said protein which
activates said reporter gene is a transcription factor.
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7. The method of claim 6, wherein said transcription
factor is tTA or GALA.

8. The method of claim 1, wherein said second protein is
an inhibitory protein.

9. The method of claim 8, wherein said inhibitory protein
is an arrestin, and said first protein is a transmembrane
receptor.

10. The method of claim 1, wherein said cell is a eukary-
ote.

11. The method of claim 1, wherein said reporter gene is
an exogenous gene.

12. The method of claim 11, wherein said exogenous gene
encodes O-galactosidase or luciferase.

13. The method of claim 1, wherein the nucleotide
sequence encoding said first test protein is modified to
increase interaction with said second test protein.

14. The method of claim 13, wherein said modification
comprises replacing all or part of the nucleotide sequence of
the C-terminal region of said first test protein with a nucle-
otide sequence which encodes an amino acid sequence
which has higher affinity for said second test protein than the
original sequence.

15. The method of claim 14, wherein the nucleotide
sequence of said C-terminal region is replaced by a nucle-
otide sequence encoding all or a part of the C-terminal
region of AVPR2, AGTRLI, GRPR, F2PL.1, CXCR2/IL-8B,
CCR4, or GRPR.

16. The method of claim 1, comprising contacting more
than one compound to a plurality of samples of cells, each
of said samples being contacted by one or more of said
compounds, wherein each of said cell samples have been
transformed or transfected with (a) and (b), and determining
activity of reporter genes in said plurality of said samples to
determine if any of said compounds modulates said specific,
protein/protein interaction.

17. The method of claim 2, wherein said membrane bound
protein is f2-adrenergic receptor (ADRB2), arginine vaso-
pressin  receptor 2 (AVPR2), serotonin receptor la
(HTR1A), m2 muscarinic acetylcholine receptor ( CHRM2),
chemokine (C-C motif) receptor 5 (CCR5), dopamine D2
receptor (DRD2), kappa opioid receptor (OPRK), or
ADRAITA.

18. The method of claim 16, comprising contacting each
of said samples with one compound, each of which differs
from all others.

19. The method of claim 16, comprising contacting each
of said samples with a mixture of said compounds.

20. A method for determining if a test compound modu-
lates one or more of a plurality of protein interactions of
interest, comprising contacting said test compound to a
plurality of samples of cells, each of which has been
transformed or transfected with

(2) a first nucleic acid molecule comprising:

(i) a nucleotide sequence which encodes a first test
protein,

(if) a nucleotide sequence encoding a cleavage site for
a protease, and

(iii) a nucleotide sequence which encodes a protein
which activates a reporter gene in said cell,
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(b) a second nucleic acid molecule which comprises:

(1) a nucleotide sequence which encodes a second test
protein whose interaction with said first test protein
in the presence of said test compound of interest is to
be measured,

(ii) a nucleotide sequence which encodes a protease or
a protease which is specific for said cleavage site,
wherein said first test protein differs from other first
test proteins in each of said plurality of samples, and
determining activity of said reporter gene in at one or
more of said plurality of samples as a determination
of modulation of one or more protein interactions of
interest

21. The method of claim 20, wherein said second test
protein is different in each sample.

22. The method of claim 20, wherein said second test
protein is the same in each sample.

23. The method of claim 20, wherein all of said samples
are combined in a common receptacle, and each samples
comprises a different pair of first and second test proteins.

24. The method of claim 20, wherein each sample is tested
in a different receptacle.

25. The method of claim 20, wherein the reporter gene in
a given sample differs from the reporter gene in other
samples.

26. The method of claim 19, wherein said mixture of
compounds comprises a biological sample.

27. The method of claim 26, wherein said biological
sample is cerebrospinal fluid, urine, blood, serum, pus,
ascites, synovial fluid, a tissue extract, or an exudate.

28. Recombinant cell, transformed or transfected with:

(a) a nucleic acid molecule which comprises:

(1) a nucleotide sequence which encodes said first test
protein,

(i) a nucleotide sequence encoding a cleavage site for
a protease or a portion of a protease, and

(iii) a nucleotide sequence which encodes a protein
which activates a reporter gene in said cell, and

(b) a nucleic acid molecule which comprises:

(1) a nucleotide sequence which encodes a second test
protein whose interaction with said first test protein
in the presence of said test compound is to be
measured, and

(i1) a nucleotide sequence which encodes a protease or
a portion of a protease which is specific for said
cleavage site.

29. The recombinant cell of claim 28, wherein one or both
of said nucleic acid molecules are stably incorporated into
the genome of said cell.

30. The recombinant cell of claim 28, wherein said cell
has been transformed or transfected with said reporter gene.

31. The recombinant cell of claim 28, wherein said first
test protein is a membrane bound protein.

32. The recombinant cell of claim 31, wherein said
membrane bound protein is a transmembrane receptor.

33. The recombinant ¢ell of claim 32, wherein said
transmembrane receptor is a GPCR.

34. The recombinant cell of claim 28, wherein said
protease or portion of a protease is tobacco etch virus
nuclear inclusion A protease.
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35. The recombinant cell of claim 28, wherein said protein
which activates said reporter gene is a transcription factor.

36. The recombinant cell of claim 31, wherein said
membrane bound protein is ADBR2, AVPR2, HTRI1A,
CHRM2, CCR5, DRD2, or OPRK.

37. The recombinant cell of claim 28, wherein said
transcription factor is tTA or GALA.

38. The recombinant cell of claim 28, wherein said second
protein is an inhibitory protein.

39. The recombinant cell of claim 38, wherein said
inhibitory protein is an arrestin, and said first protein is a
transmembrane receptor.

40. The recombinant cell of claim 28, wherein said cell is
a eukaryote.

41. The recombinant cell of claim 28, wherein said cell is
a prokaryote.

42. The recombinant cell of claim 28, wherein said
reporter gene is an exogenous gene.

43. The recombinant cell of claim 42, wherein said
exogenous gene encodes P-galactosidase or luciferase.

44. The recombinant cell of claim 28, wherein the nucle-
otide sequence encoding said first test protein is modified to
increase interaction with said second test protein.

45. The recombinant cell of claim 44, wherein said
modification comprises replacing all or part of the nucle-
otide sequence of the C-terminal region of said first test
protein with a nucleotide sequence which encodes an amino
acid sequence which has higher affinity for said second test
protein than the original sequence.

46. The recombinant cell of claim 44, wherein the nucle-
otide sequence of said C-terminal region is replaced by a
nucleotide sequence encoding the C-terminal region of
AVPR2, AGTRLI, GRPR, F2PL1, CXCR2/IL-8B, or CCR4.

47. An isolated nucleic acid molecule which comprises, in
5'to 3' order,

(1) a nucleotide sequence which encodes a test protein,

(i1) a nucleotide sequence encoding a cleavage site for a
protease or a portion of a protease, and

(iii) a nucleotide sequence which encodes a protein which

activates a reporter gene in said cell.

48. The isolated nucleic acid molecule of claim 47,
wherein said test protein is a membrane bound protein.

49. The isolated nucleic acid molecule of claim 48,
wherein said membrane bound protein is a transmembrane
receptor.

50. The isolated nucleic acid molecule of claim 49,
wherein said transmembrane receptor is a GPCR.

51. The isolated nucleic acid molecule of claim 47,
wherein said protease or portion of a protease is tobacco etch
virus nuclear inclusion A protease.

52. The isolated nucleic acid molecule of claim 47,
wherein said protein which activates said reporter gene is a
transcription factor.

53. The isolated nucleic acid molecule of claim 52,
wherein said transcription factor is tTA or GALA4.

54. The isolated nucleic acid molecule of claim 48,
wherein said membrane bound protein is ADBR2, AVPR2,
HTR1A, CHRM2, CCRS5, DRD2, or OPRK.

55. Expression vector comprising the isolated nucleic acid
molecule of claim 47, operably linked to a promoter.
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56. An isolated nucleic acid molecule which comprises:

(i) nucleotide sequence which encodes a test protein
whose interaction with another test protein in the
presence of a test compound is to be measured, and

(i1) a nucleotide sequence which encodes a protease or a
portion of a protease which is specific for said cleavage
site.

57. The isolated nucleic acid molecule of claim 56,

wherein said test protein is an inhibitory protein.

58. The isolated nucleic acid molecule of claim 57,

wherein said inhibitory protein is an arrestin.

59. Expression vector comprising the isolated nucleic acid

molecule of claim 56, operably linked to a promoter.
60. A fusion protein produced by expression of the
isolated nucleic acid molecule of claim 47.

61. A fusion protein produced by expression of the
isolated nucleic acid molecule of claim 56.

62. A test kit useful for detennining if a test compound
modulates a specific protein/protein interaction of interest
comprising a separate portion of each of:

(2) a nucleic acid molecule which comprises:

(1) a nucleotide sequence which encodes said first test
protein,

(i) a nucleotide sequence encoding a cleavage site for
a protease or a portion of a protease,

(iii) a nucleotide sequence which encodes a protein
which activates a reporter gene in said cell, and

(b) a nucleic acid molecule which comprises:

(1) a nucleotide sequence which encodes a second test
protein whose interaction with said first test protein
in the presence of said test compound is to be
measured,

(ii) a nucleotide sequence which encodes a protease or
a portion of a protease which is specific for said
cleavage site, and

(c) container means for holding each of (a) and (b)

separately from each other.

63. The test kit of claim 62, wherein said first test protein
is a membrane bound protein.

64. The test kit of claim 63, wherein said membrane
bound protein is a transmembrane receptor.

65. The test kit of claim 64, wherein said transmembrane
receptor is a GPCR.

66. The test kit of claim 62, wherein said protease or
portion of a protease is tobacco etch virus nuclear inclusion
A protease.

67. The test kit of claim 62, wherein said protein which
activates said reporter gene is a transcription factor.

68. The test kit of claim 67, wherein said transcription
factor is tTA or GALA4.

69. The test kit of claim 62, wherein said second protein
is an inhibitory protein.

70. The test kit of claim 69, wherein said inhibitory
protein is an arrestin, and said first protein is a transmem-
brane receptor.

71. The test kit of claim 61, further comprising a separate
portion of an isolated nucleic acid molecule which encodes
a reporter gene.
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72. The test kit of claim 71, wherein said reporter gene
encodes O-galactosidase or luciferase.

73. The test kit of claim 62, wherein the nucleotide
sequence encoding said first test protein is modified to
increase interaction with said second test protein.

74. The test kit of claim 73, wherein said modification
comprises replacing all or part of the nucleotide sequence of
the C-terminal region of said first test protein with a nucle-
otide sequence which encodes an amino acid sequence
which has higher affinity for said second test protein than the
original sequence.
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75. The test kit of claim 74, wherein said nucleotide
sequence of said C-terminal region is replaced by a nucle-
otide sequence encoding the C-terminal region of AVPR2,
AGTRLI, GRPR, F2PL1, CXCR2/IL-8B or CCR4.

76. The test kit of claim 63, wherein said membrane
bound protein is ADRB2, AVPR2, HTR1A, CHRM2,
CCR5, DRD2, or OPRK.
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