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METHOD FOR ASSAYING PROTEIN-PROTEIN INTERACTION

FIELD OF THE INVENTION

[0001] 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

[0002] The study of protein/protein interaction, as exemplified, 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.

[0003] The G-protein coupled receptors, or “GPCRs” hereafier, are the largest class
of cell surface receptors known for humans. Among the ligands recogniied-by GPCRs are
hormones, neurotransmitters, peptides, glycoproteins, 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, er af.,
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 “rthodopsin-like” receptors; the
class B or “secretin-like” receptors; the class C or “metabotropic glutamate-like” receptors;
the Frizzled and Smoothened-related receptors; the adhesion receptor family or EGF-7TM /
LNB-7TM receptors; adiponectin receptors and related receptors; and chemosensory

receptors including odorant, taste, vomeronasal and pheromone receptors. As examples, the
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GPCR superfamily in humans includes but is pot limited to those receptor molecules
described by Vassilatis, et al., Proc. Natl. Acad. Sci. USA, 100:4903-4908 (2003); Takeda, ef
al., FEBS Letters, 520:97-101 (2002); Fredricksson, ef 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.

[0004] The mechanisms of action by which GPCRs function has been explicated to

some degree. In brief, when a GPCR binds a ligand, a conformational change results,
stimulating a cascade of reactions leading to a change in cell physiology. M is thought that
GPCRs transduce signals by modulating the activity of intracellular, heterotrimeric guanine
nucleotide binding proteins, or “G proteins”. The complex of ligand and receptor stimulates
guanine nucleotide exchange and dissociation of the G protein heterotrimer into « and By
subunits.

[0005] Both the GTP-bound « subunit and the Py dimer can act to regulate various .
cellular effector proteins, including adenylyl cyclase and phospholipase C (PLC). In
conventional 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.

[0006] Conventional G-protein based, signal transduction assays have been difficult
to develop for some targets, as a result of two major issues.

[0007] First, different GPCRs are coupled to different G protein regulated signal
transduction pathways, and G-protein 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 faise results.

[0008] Regulation of G-protein activity is not the only result of ligand/GPCR
binding. Luttrell, et al., . 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 excessive cell
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stimulation, and enforce temporal linkage between extracellular signal and corresponding
intracellular pathway.

[0009] 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
GPCRg 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 “modulates” 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 ar 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.

[0010] This background information has led to alternate methods for assaying
activation and inhibition of GPCRs. These methods involve monitoring interaction with
arrestins. A major advantage of this approach is that no knowledge of G-protein pathways is
necessary.

[0011] Oakley, et al., Assay Drug Dev. Technol., 1:21-30 (2002) and U.S. Patent
Nos. 5,891,646 and 6,110,693, incorporated by reference, describe assays where the
redistribution of fluorescently labelled arrestin molecules in the cytoplasm 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 activation. It will be reco gnized
by the skilled artisan that this is a complex, involved procedure.

[0012] Various other U.S. patents and patent applications dealing with these points
have issued and been filed. For example, U.S. Patent 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
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involving GPCRs. Published application 2002/0106379
describes a construct which is used in an example which
follows; however, it does not teach or suggest the

invention described herein.

[0013] It is an object of the invention to develop a
simpler assay for monitoring and/or determining modulation
of specific protein/ﬁrotein interactions, where the
proteins include but are not limited to, membrane bound
proteins, such as receptors, GPCRs in particular. How this

is accomplished will 'be seen in the examples which follow.

[0013a] In the c¢laims which follow and in the
preceding description of the invention, except where the
context requires otherwise due to express language or
necessary implication, the word “comprise” or variations
such as “comprises” or “comprising” is used in an
inclusive sense, i.e. to specify the presence of the
stated features but ﬁot to preclude the presence or
addition of further features in various embodiments of the

invention.

[0013b] It is to be understood that, if any prior art
publication is referred to herein, such reference does not
constitute an admission that the publication forms a part
of the common general knowledge in the art, in Australia

or any other country.

SUMMARY OF THE INVENTION
|

[0014] Thus, in accordance with the present
|
invention, there is provided a method for determining if a
test compound modulates a specific protein/protein
|

interaction of interest comprising contacting said

N.I\Penh\Cases\Patenl\SQOOO59999\P59482‘AU\Specis\P59482.AU Specification 2008-10-16.doc 17/11/08
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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, (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 (b) a
nucleic acid molecule which comprises, (i) a nucleotide
sequence which encodés a second test protein whose
interaction with saiq 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 compound modulates said

protein/protein interaction.

[0015] The first test protein may be a membrane bound
protein, such as a transmembrane receptor, and in

particular a GPCR. Particular transmembrane receptors

include B2-adrenergic receptor (ADRB2), arginine
vasopressin receptor:z (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 ala-
adregenic receptor (ADRAIA) 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, likeiestrogen receptor 1 (ESR1) and
estrogen receptors 2 (ESR2). The protease or portion of a

protease may be a tobacco etch

N‘\;Per(h\cases\Patenl\SQOOO-59999\P59482 AU\Specis\P59482. AU Specification 2008-10-16.doc 17/11/08



WO 2005/007822 PCT/US2004/021887

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 p-galactosidase or luciferase.

[0016] 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 nucleotide sequence which encodes an amino acid sequence which
bas 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-terminal region
of AVPR2, AGTRLL GRPR, F2RL1, CXCR2/IL-8b, CCR4, or GRPR.

[0017] 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 sarﬂples 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.

[0018] 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 (ii) 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 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
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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

[0019] 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 exftract, or an exudate.

[0020] In yet another embodiment, there is provided a recombinant cell, transformed
or transfected with (a) a nucleic acid molecule which comprises, (1) a nucleotide sequence
which encodes said first 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 (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.

[0021] 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, CCRS, DRD2, OPRK, or ADRAIA.

[0022] 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 {TA or GAL4. The second protein may be an inhibitory protein. The cell
may be a eukaryote or a prokaryote. The reporter gene may be an exogenous gene, such as
p-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 replacing 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
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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.

[0023] In still yet another embodiment, there is provided an isolated nucleic acid
molecule 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. 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 transmembrane
receptors include ADRB2, AVPR2, HTR1A, CHRM2, CCR5, DRD2, OFRK, 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. .

[0024] In still a further embodiment, there is provided an expression vector
comprising an isolated nucleic acid molecule 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.

[0025] In still yet a further embodiment, there is provided an isolated nucleic acid
molecule which comprises, (i) a nncleotide 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. The test protein may be an inhibitory protein, such as an
arrestin.

[0026] 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 (ii) 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.
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[0027) An additional embodiment comprises a fusion protein produced by expression
of:

[0028] an isolated nucleic acid molecule 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

1o a promoter; or

[0029] 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 (ii) a nucleotide sequence which
encodes a protease or a portion of a protease which is specific for said cleavage site

[0030] 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, (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, (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.

[0031] 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 transmembrane protein is 2 GPCR. Particular transmembrane receptors include
ADRB2, AVPR2, HTR1A, CHRM2, CCR5, DRD2, OPRK, or ADRAIA. 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 B-galactosidase or luciferase. The nucleotide sequence
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encoding said first test protein may be modified to increase interaction with said second test
protein, such as by replacing all or part of the nucleotide sequence of the C-terminal région
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
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.

[0032] 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.”

[0033] 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, howex}er, 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 rearrangements 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.

ERIEF DESCRIPTION OF THE FIGURES

[0034] 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.

[0035] Figure 1 shows the conceptual underpinnings of the invention, pictorially,
using ligand-receptor binding as an example.

[0036] Figures 2a and 2b show that the response of targets in assays in accordance

with the invention is dose dependent, both for agonists and antagonists.
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[0037] Figure 3 shows that a dose response curve results with a different target and a
different agonist as well.

[0038] Figure 4 depicts results obtained in accordance with the invention, using the
D2 dopamine receptor.

[0039] Figures 5a and 5b illustrate results of an assay which shows that two
molecules can be studied simultaneously.

[0040] Figure 6 sets forth the result of another “multiplex” assay, i.e., one where two
molecules are studied simultaneously.

[0041] Figure 7 presents data obtained from assays measuring EGFR activity.

[0042] Figure 8 presents data obtained from assays in accordance with the invention,
designed to measure the activity of human type I interferon receptor.

[0043] Figure 9 elaborates on the results in figure 7, showing a dose response curve
for IFN-a in the cells used to generate figure 7.

[0044] Figure 10 shows the results of additional experiments where a different

transcription factor, and a different cell line, were used.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0045] The present invention relates to methods for determining if a substance of
interest modulates interaction of a first test protein, such as a membrane bound protein, like a
receptor, e.g., a transmembrane receptor, with a second test protein, like a member of the
arrestin family. The methodology involves cotransforming or cotransfecting a cell, which
may be prokaryotic or eukaryotic, with two constructs. 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.

[0046] The fcatures of an embodiment of the invention are shown, pictorially, in

Figure 1. In brief, first, standard techniques are employed to fuse DNA encoding a

10
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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.

[0047] DNA encoding this first fusion protein is introduced 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.

[0048] Recombinant techniques can also be used to produce a second fusion proteir.
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.

[0049] 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.

[0050] 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.

{00517 In the depicted embodiment, the arrestin protein, which is the second test
protein, binds to the receptor in the 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,
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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 accordance with the invention.

[0052] Other details of the invention, include specific methods and technology for

making and using the subject matter thereof, are described below.

L Expression Constructs and Transformation

[0053] 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 homologous 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 (bacteriophage, animal viruses, and plant
viruses), and artificial chromosomes (e.g.. YACs). One of skill in the art would be well
equipped to construct a vector through standard recombinant techniques (see, for example,
Maniatis, et al., Molecular Cloning, A Laboratory Manual (Cold Spring Harbor, 1990) and
Ausubel, ez al., 1994, Current Protocols In Molecular Biology (John Wiley & Sons, 1996),
both incorporated herein by reference).

[0054] The term “expression vector” refers to any ytype 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 functions as well and are described infra.

[0055] In certain embodiments, a plasmid vector is contemplated for use #o 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 ordinarily carries a replication site, as well as marking sequences
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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 E. coli species. pBR322 contains genes for ampicillin 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.

[0056] In addition, phage vectors containing replicon and control sequences that are
compatible with the host microorganism 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 useﬂ to transform host cells, such as, for example, E.
coli LE392.

[0057] Bacterial host cells, for example, . cofi, comprising 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 contacting a host cell with an agent specific for certain promoters, e.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.

[0058] Many prokaryotic vectors can also be used to transform eukaryotic host cells.
However, it may be desirable 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. Patents 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 INVITROGEN® and BACPACK™ BACULOVIRUS EXPRESSION SYSTEM FROM
CLONTECH®.

[0059] Other examples of expression systems include STRATAGENE®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 inducible expression system is available from INVITROGEN®, which carries the
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T-REX™ (tetracycline-regulated expression) System, an inducible mammalian expression
system that uses the full-length CMV promoter. INVITROGEN® also provides a yeast
expression system called the Pichia methanolica Expression System, which is designed for
high-level production of recombinant proteins in the methylotrophic 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.

Regulatory Signals

[0060] 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,
1.e., homologous to the host, or they may be derived from distinct sourcé, i.e., heterologous.

[0061] A “promoter” is a control sequence that is a region of a nucleic acid sequence
at which initiation and rate of transcription are controlied. It may contain genetic elements at
which regulatory proteins and molecules may bind, such as RNA polymerase and other
transcription factors, to initiate the specific transcription a nucleic acid sequence. The
phrases ‘“‘operatively positioned,” “operatively linked,” “under control,” and “under
transcriptional control” mean that a promoter is in a correct functional location and/or
orientation in relation to a nucleic acid sequence to control transcriptional initiation and/or -
expression of that sequence.

[0062] 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 regulate 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 dowﬁstream of the start site as well. To
bring a coding sequence "under the control of" a promoter, one positions the 5’ end of the
transcription initiation site of the transcriptional reading frame "downstream" of (f.e., 3' of)
the chosen promoter. The "upstream" promoter stimulates transcription of the DNA and

promotes expression of the encoded RNA.
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[0063] 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
elements 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.

[0064]1 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 prorrioters or enhancers isolated from any other virus, or prokaryotic or enkaryotic
cell, and promoters or enhancers pot “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 B-lactamase (penicillinase), lactose and tryptophan (trp) promoter systems. 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. Patents
Nos. 4,683,202 and 5,928,906, each incorporated herein by reference). Furthermore, it is
contemplated the control sequences that direct transcription and/or expression of sequences
within non-nuclear organelles such as mitochondria, chloroplasts, and the like, can be

employed as well.
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[0065] Naturally, it will be important to employ a promoter 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
expression, (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 peptides.
The promoter may be heterologous or endogenous.

[0066] Additionally any promoter/enhancer combination (as per, for example, the
Eukaryotic Promoter Data Base EPDB, www.epd.isb-sib.ch/) could also be used to drive
expression. Use of a T3, T7 or SP6 cyloplasmic expression system is another possible
embodiment. Eukaryotic cells can support cytoplasmic transcription from certain bacterial
promoters if the appropriate bacterial polymerase is provided, either as part of the delivery
complex or as an additional genetic expression construct.

[0067] 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.

[0068] 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 elements from two members of the picomavirus 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).
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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. Patent Nos. 5,925,565 and
5,935,819, each herein incorporated by reference).

Other Vector Sequence Elements

[0069] 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, ef al., FEMS Microbiol. Lett., 172(1):75-82 (1999), Levenson, ef al., Hum. Gene
Ther. 9(8):1233-1236 (1998), and Cocea, Biotechniques, 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 functions 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 restriction enzymes and ligation reactions
are well known to those of skill in the art of recombinant technology.

[0070] 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, ez al., 1997, herein incorporated
by reference).

[0071] 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 transcript by an RNA polymerase.

Thus, in certain embodiments a termination signal that ends the production of an RNA
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franscript is contemplated. A terminator may be necessary in vivo to achieve desirable
message levels.

[0072] 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 transcript. 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 polyadenylation of the message. The terminator and/or polyadenylation site
elements can serve to enhance message levels and to minimize read through from the cassette
into other sequences.

[0073] 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.

[0074] In expression, particularly eukaryotic expression, one will typically include a
polyadenylaﬁon 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 polyadenylation signal, both of which
are convenient, readily available, and known to function well in various target cells.
Polyadenylation may increase the stability of the transcript or may facilitate cytoplasmic
transport.

[0075] In order to propagate a vector in a host cell, it may contain one or more
origins of replication sites (often termed “ori”), sites, which are specific nucleotide sequences
at which replication is initiated. Alternatively, an autonomously replicating sequence (ARS)

can be employed if the host cell is yeast.
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Transformation Methodology

[0076] 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, ez al., Science, 244:1344-1346 (1989), Nabel er al, Science,
244:1342-1344 (1989), by injection (U.S. Patent 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. Patent No. 5,789,215, incorporated herein by reference); by
electroporation (U.S. Patent No. 5,384,253, incorporated herein by reference; Tur-Kaspa, ez
al., Mol. Cell Biol., 6:716-718 (1986); Potter, ¢ al., Proc. Natl. 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 liposome mediated transfection
(Nicolau and Sene, Riochem. & Biophys. Acta., 721:185-190 (1982); Fraley, et al., Proc,
Natl. Acad. Sci. US4, 76:3348-3352 (1979); Nicolau, et al., Meth. Enzym., 149:157-176
(1987); Wong, et al., Gene, 10:879-894 (1980); Kaneda, et al., Science, 243:375-378 (1989);
Kato, et al., . 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, ef al., Plant Mol. Biol., 21(3):415-428 (1987); U.S.
Patent Nos. 4,684,611 and 4,952,500, each incorporated herein by reference); by
desiccation/inhibition-mediated DNA uptake (Potrykus, et al. Mol. Gen. Genet., 199(2):169-

177 (1985), and any combination of such methods.

L. Components of the Assay System

[0077] As with the method described herein, the products which are features of the
invention have preferred embodiments. 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
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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 protein. The
modifications can include, e.g., replacing a C-terminal 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.

[0078] The protein which activates the reporter gene may be a protein which acts
within the nucleus, like a transcription 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.

[0079] 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, generically, a “modulator” of the first
protein. Members of the arrestin family are preferred, especially when the first protein 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 protease, or portion of
a protease, which acts to remove the activating molecule from the fusion protein encoded by
the first construct.

[0080] However, these preferred embodiments do not limit the invention, as
discussed in the following additional embodiments.

Host Cells

[0081] 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 mutations. 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.

[0082] In the context of expressing a heterologous nucleic acid sequence, “host cell”
refers to a prokaryotic or eukaryotic 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 “engineecred" or
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"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.

[0083] 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.
coli (e.g., E. coli strain RR1, E. coli LE392, E. ¢oli B, E. coli X 1776 (ATCC No. 31537) as
well as E. coli W3110 (F-, lambda-, prototrophic, ATCC No. 273325), DH5a, JM109, and
KCS8, bacilli such as Bacillus subtilis; and other enterobacteriaceae 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 SOLOPACK™
Gold Cells (STRATAGENE", La Jolla). In certain embodiments, bacterial cells such as E. coli
LE392 are particularly contemplated as host cells for phage viruses.

[0084] 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.

Test Proteins

[0085] The present invention contemplates the use of any two proteins for which a
physical intetaction 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
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remain active following both fusion to the second test protein and binding of the first test
protein to the second test protein.

[0086] 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.

[0087] 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), sﬁch as IGF1R,
such as the epidermal growth factor receptor (EGFR), ErbB2/HER2/Neu or related RTKs;
receptor serine/threonine kinases, such as Transforming Growth Factor-beta (TGF), activin,
or Bone Morphogenetic Protein (BMP) receptors; cytokine receptors, such as receptors for
the interferon family for interleukin, erythropoietin, G-CSF, GM-CSF, 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 construct 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 a2
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 interacting protein may consist of a SH2 (Src homology domain 2) containing protein or
portion thereof, such as phospholipase C (PLC) or Src homology 2 domain containing
transforming protein 1 (SHC1). In the case of receptor serine/threonine kinases, such as
TGFp, activin, BMP receptors, this interacting protein may be a Smad protein or portion

thereof. In the case of cytokine receptors, such as interferon-a/B or interferon-v gamma
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receptors, this interacting protein may be a signal transducer and activator of transcription
(STAT) protein such as, but not being limited to, Statl, Stat2; Janus kinase (JAK) proteins
Jakl, 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 fransfected cells are treated with a test compound for a specific
period and the reporter gene activity is measured 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 stimulated, 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.

[0088] Other possible test protein pairs include antibody-ligands, enzyme-substrates,
dimerizing proteins, components of signal transduction cascades, and other protein pairs well
known to the art.

Reporters

[0089] 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), B-
glucuronidase (GUS) or P-galactosidase.  Also confemplated are fluorescent and
chemilluminescent proteins such as green fluorescent protein, red fluorescent protein, cyan
fluorescent protein luciferase, beta lactamase, and alkaline phosphatase.

Transcriptions Factors and Repressors

[0090] In accordance with the present invention, transcription 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, (¢) 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,

[0091] The Rel/Nuclear Factor kB (NF-kB) and Activating Protein-1 (AP-1) are
among the most studied transcription factor families. They have been identified as important

components of signal transduction pathways leading to pathological outcomes such as
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inflammation and tumorogenesis. Other transcription factor families include the heat
shock/E2F family, POU family and the ATF family. Particular transcription factors, such as
tTA and GALA4, are contemplated for use in accordance with the present invention.

[0092] Though transcription factors are one class of molecules 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.

Proteases and Cleavage Sites

[0093] 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 & tripeptidases, 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 encompassed 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.

Modification of Test Proteins

[0094] 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, ¢.g., clusters of serine and threonine residues in the C-terminal tail
(Oakley, et al., 1. Biol. Chem., 274:32248-32257, 1999 and Oakley, et al, 1. 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.
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[0095] In addition, the second test protein may be modified to enhance its interaction
with the first test protein. For example, the assay may incorporate point mutants, truncations
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).

III.  Assay Formats

[0096] 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 peptides. A second construct inserted into the recombinant
cells is also as described supra, i.c., it contains both a sequence encoding a second protein,
and the protease or protease portion. Together, these elements constitute the basic assay
format when combined with a candidate agent whose effect on target protein interaction is
sought.

[0097] 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, e.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
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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.

[0098] It is 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, sach of which has been
transformed or transfected, to test each interacting pair of proteins. The different
transformed 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.

[0099] 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. Afier the sample or samples are placed in receptacles, such as wells of a microarray,
one or more compounds may be screened against the plurality of interacting protein pairs set
out in the receptacies.

[00100] 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.

v, Kits

[00101] 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.

[00102] The kits may comprise a suitably aliquoted compositions of the present
invention. The components of the kits may be packaged either in aqueous media or in
lyophilized 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 more than one component in the kit, the
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kit also will generally contain a second, third or other additional container into which the
additional components may be scparately placed. However, various combinations of
components 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 inciude injection or blow-molded plastic containers into which the
desired vials are retained.

[00103] When the components of the kit are provided in one and/or more liquid
solutions, the liquid solution is an aqueous solution, with a sterile aqueous solution being
particularly preferred. However, the components of the kit may be provided as dried
powder(s). When reagents and/or componenis 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

[00104] 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

[00105] A fusion construct was created, using DNA encoding human B2 adrenergic
receptor, referred to hereafter as “ADRB2”, in accordance with standard nomenclature. Ifs
nucleotide sequence can be found at GenBank, under Accession Number NM_000024 (SEQ
ID NO: 1). The tetracycline controlled transactivator {TA, described by Gossen, et al., Proc.
Natl. Acad. Sci. USA, 87:5547-5551 (1992), incorporated 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 t{TA region.

[00106] A fusion construct was prepared by first generating a form of ADRB2 which
lacked internal BamHI and Bglll restriction sites. Further, the endogenous stop codon was

replaced with a unique BamH] site.
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[00107] Overlapping PCR was used to do this. To elaborate, a 5’ portion of the

coding region was amplified with:

gattgaagat ctgccttett getgge (SEQ ID NO: 2),
and

geagaacttg gaagacctge ggagtee (SEQ ID NO: 3),
while a 3” portion of the coding region was amplified with:

ggacicegea ggteticeaa gttetge (SEQ ID NO: 4),
and

ttcggatect ageagtgagt cattigt (SEQ ID NO: 5).

(00108] The resulting PCR products have 27 nucleotides of overlapping sequence
and were purified via standard agarose gel electrophoresis. These were mixed together, and
amplified with SEQ ID NO: 2, and SEQ ID NO: 5.

[00109] 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, er al., Biochem. Biophys. Res.
Commun., 294:949-055 (2002).

[00110] 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.

[00111] A DNA sequence encoding the natural high efficiency site was added to the
tTA coding region in two steps. Briefly, BamHI 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

ccggatecte tagattagat anaagtaaag tg (SEQ ID NO: 7)
and
gactcgaget ageagtatee tegegeceec tacece (SEQ ID NO: 8),
and the TEV Nla-Pro cleavage site was added to the 5’ end by ligating an oligonucleotide

with the sequence
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gagaacctgt acttccag (SEQ ID NO: 9)

between the BamHI and Xbal sites.
[00112] This DNA sequence was modified to encode the intermediate and low

efficiency cleavage sites by PCR using:

ggatcegaga acctgtactt ccagtacaga tta (SEQ ID NO: 10),
and

ctcgagagat cctegegeee cetacecace (SEQ ID NO: 11).
for ENLYFQY (SEQ ID NO: 12), and

ggatccgaga acctgtactt ccagetaaga tta (SEQ ID NO: 13),
and

ctcgagagat cetegegecee cetacecace (SEQ 1D NO: 11) for ENLYFQL
(SEQ ID NO: 14).

[00113] These PCR steps also introduced a BamHI restriction site 5° to the sequence
encoding each cleavage site, and an Xhol restriction site 3’ to tTA stop codon.

[00114] The thus modified ADRB?2 coding region was digested with Pstl, which cuts
at nucleotide position 260 in 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 Xbol, and the resulting complexes were cloned into pBlueScript 11,
which had been digested with Pst and Xhol.

[001157 A Notl restriction site was introduced 5° to the start codon of the ADRB2
coding region, again via PCR, using

geggeegeea ceatgaacgg taccgaagge cca (SEQ ID NO: 15),
and

ctggtegpts gcecggtace a (SEQ 1D NO: 16).
[00116] The 5° fragment of modified ADRB2 coding region was isolated, via

digestion with NotI and Pstl and was ligated into each of the constructs of the 3’ fragment of
ADRB2-TEV-Nla-Pro-cleavage site {TA fusions that had been digested previously, to
produce three, full length constructs encoding fusion proteins.

[00117] Each construct was digested with Notl and Xhol, and was then inserted into
the commerciaily available expression vector pcDNA 3, digested with Notl and Xhol.
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EXAMPLE 2

[00118] A second construct was also made, whereby the coding sequence for “p
arrestin 2 or ARRB2” hereafter (GenBank, NM_004313) (SEQ ID NO: 17), was ligated to
the catalytic domain of the TEV Nla protease (i.c., amino acids 189-424 of mature Nla
protease, residues 2040-2279) in the TEV protein. To do this, a DNA sequence encoding
ARRB?2 was modified, so as to add a BamHI restriction site to its 5° end. Further, the
sequence was modified to replace the endogenous stop codon with a BamHI site. The
oligonucleotides
caggatcete tggaatggge gagaaacceg ggace (SEQ ID NO: 18),
and
ggatccgeag agttgatcat catagtcgte (SEQ ID NO: 19)
were used. The resulting PCR product was cloned into the commercially available vector
pGEM-T EASY (Promega). The multiple cloning siie of the pGEM-T EASY vector includes
an EcoR1I site 5° to the start codon of ARRB?2.
[00119] The TEV NIla-Pro coding region was then modified to replace the
endogenous start codon with a Bglll site, and to insert at the 3’ end a sequence which
encodes influenza hemagluttinin epitope YPYDVPDYA (SEQ ID NO: 20) in accordance
with Kolodziej, e al., Meth. Enzymol., 194:508-519 (1991), followed by a stop codon, and a .
Notl restriction site. This was accomplished via PCR, using ‘
agatctaget tgtttaageg accacgtg (SEQ ID NO: 21),

and
geggeegete aagegtaatce tggaacatea tatgggtacg agfacaccaa ticattcatg ag
(SEQ ID NO: 22).

[00120] 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 pcDNA3 expression vector, digested

with EcoRI and Notl.

EXAMPLE 3

[00121] Plasmids encoding ADRB2-TEV-Nla-Pro cleavage site-iTA and the
ARRRB2-TEV-NIa protease fusion proteins were transfected into HEK-293T cells, and into
“clone 41,” which is a derivative of HEK-293T, that has a stably integrated B-galactosidase
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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 pg/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 pl Fugene (a proprietary transfection reagent containing lipids and other
material). The mix was combined in 100 pl 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

[00122] The levels of B-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 culfure,

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 SmM potassium
ferricyanide, 5SmM potassium ferrocyanide, 2mM MgCl,, 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.

[00123] The reaction was incubated in the dark at room 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% 14-
diazabicyclo[2.2.2]octane, 24% glycerol).

[00124] 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 B-galactosidase. A small fraction of cells transfected with both plasmids did
express P-galactosidase, probably due to basal levels of interaction between unstimulated
ADRB?2 and ARRB2. About 3-5 fold more cells expressed the reporter gene after treatment
with either 10 uM isoproterenol, or 10 uM epinephrine, both of which are ADRB2 agonists.
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[00125] When the cells were pretreated for 5 minutes with the ADRB2 antagonist
alprenolol (10 pM), the agonist induced increase in P-galactosidase cxpressing cclls was
blocked, and treatment with alprenolol alone had no apparent effect.

[00126] These results show that one can link agonist binding and GPCR stimulation

to transcriptional activation of a reporter gene.

EXAMPLES

[00127] A set of experiments werc 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 B-galactosidase activity. Clone
41 cells were transfected with the ADRB2-tTA fusion constructs, containing either the high,
medium or low efficiency cleavage sites, and the ARRB2-TEV-Nla protease expression
plasmid described supra. Cells were either untreated or treated with 1 uM isoproterenol 20
hours after the transfection, and the luminescence assay was carried out 24 hours after the
drug addition. In brief, following cell culture, the medium was removed, and 50 pl 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.

[00128] In all cases, treatment with agonist increased levels of B-galactosidase
activity. However, the background level of reporter gene activity in untreated cells was
lowest with the low efficiency cleavage site; relative fo the medium and high efficiency sites.
Further, agonist treatment resulted in a 4.8-fold stimulation of reporter gene activity in cells
transfected 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

[00129] 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.
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[00130] 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 isoproterenol. See Strader, ef 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. _

[00131] The levels of p-galactosidase activity were measured 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 expression in cells expressing the mutant

ADRB2-TA fusion contructs.

EXAMPLE 7

[00132] These experiments were designed to examine whether the agonist stimulated
increase in reporter gene expression is dependent on fusion of TEV Nla-Pro to ARRB2.

[00133] To do this, the levels of B-galactosidase activity were measured in clone 41
cells co-transfected with the ADRB2-tTA fusion comstruct containing the low efficiency
clea‘{rage site and either the ARRB2-TEV-Nla 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 reporier gene expression was detected only when the TEV protease

was fused to ARRB2 and not when fused to an unrelated polypeptide.

EXAMPLE §

[00134] 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.

[00135] ATP is an agonist for G protein coupled receptors P2Y1 and P2Y2, which
are expressed endogenously by HEK-293T cells,

[00136] 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
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arrestin-TEV-NJa protease fusion as described supra, which were treated with isoproterenol,
ATP, or untreated. The assays were carried out as described, supra.
[00137] 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

[00138] A set of experimenis 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 protease fusion as described supra, which were treated with
varying amounts of one of the adrenergic receptor agonists isoproterenol and epinephrine.
The assays were carried out as described, supra. The results presented in figure 2a 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.

[00139] A set 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 pM epinephrine.

The results shown in figure 2b indicate a dose-inhibition curve for this antagonist.

EXAMPLE 10

[00140] 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 BamH]I site using PCR with the primers

gaatteatge tcatggegte caccac (SEQ ID NO: 24)
and
ggatceegat gaagtgtect tggecag (SEQ ID NO: 25).

[00141) The modified AVPR2 coding region was ligated into the three ADRB2- tTA
constructs described supra, which had been cut with EcoRI and BamHI. This replaced the
entire coding sequence of the ADRB2 with the coding sequence of AVPR2.

[00142] Clone 41 cells were co-transfected with the AVPR2-tTA fusion construct
containing the low efficiency cleavage site and the ARRB2-TEV-NIa protease fusion
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described supra, and assays were carried out using varying concentrations (1 pM to 2 uM) of
[ArgR] vasopressin, an agonist for AVPR2. The data, presented in figure 3, shows a dose-
response curve for this agonist, with an EC50 of 3.3 nM, which agrees with previously
published data (Oakley, R., er. 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

[00143] A similar set of constructs were made to establish an assay for the G protein
coupled serotonin receptor la (HTR1A). The HTRI1A 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 atgtgcteag cectgg (SEQ ID NO: 27)
and
geatcectgg cggeagaact tacac (SEQ ID NO: 28).

[00144] The modified HTR1A 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 HTRIA. The resulting
construct will be refetred to as “HTR1A-tTA” hereafter.

[00145] Clone 41 cells were co-transfected with the HTR1A-TA fusion construct
containing the low efficiency cleavage site and the ARRB2-TEV-Nla protease fusion
construct described supra, and assays were carried out using 10 pM 8-hydroxy-DPAT HBr
(OH-DPAT), an agonist for the HTR1A, as well as with 10 pM 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

[00146] Similar constructs were made to establish an assay for the G protein coupled

m2 muscarinic acetylcholine receptor (CHRM2). The CHRM2 coding region (Genbank
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Accession Number: NM_000739) (SEQ ID NO: 29) was modified to place an EcoRI site at
the 5’ end and replace the stop codon with a BgllI site using PCR with the primers

gaattcatga ataactcaac aaactcc (SEQ ID NO: 30)
and

agatctectt gtagegecta tgtic (SEQ ID NO: 31).

[00147] The modified CHRM?2 coding region was ligated into the AVPR2 - {TA
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.

[00148] 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

[00149] a Constructs were also made to establish an assay for the G protein coupled
chemokine (C-C motif) receptor 5 (CCR5). The CCR5 coding region (Genbank Accession
Number: NM_000579) (SEQ 1D NO: 32) was modified to place Not I site at the 5 end and
replace the stop codon with a BamHI site using PCR with the primers

geggeegeat ggattatcaa gtgteaagte ¢ (SEQ ID NO: 33)
and
ggatceetgg cggeagaact tacac (SEQ ID NO: 34).

[00150] 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

ggtetecaat tcatggatta tcaagtgtea agt (SEQ ID NO: 35)
and
gacgacégcc aggtacctat ¢ (SEQ ID NO: 36).

[00151] 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 - {TA
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constructs described supra, which had been cut with EcoRl and BamHI. This replaced the
entire coding sequence of AVPR2 with the coding sequence of CCRS.

[00152] 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 41”
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 pg/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

[00153] Next, a set of constructs were made to establish an assay for the G protein
coupled dopamine 2 receptor (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 tetgtee (SEQ ID NO: 38)
and
agatctgcag tggaggatct tcagg (SEQ ID NO: 39).

[00154] The medified DRD2 coding region was ligated into the AVPR2 - {TA
constructs described supra, cut with EcoRI and BamHI. This replaced the entire coding
sequence of AVPR2 with the coding sequence of DRD2.

[00155] Clone 41 cells were co-transfected with the DRD2-4TA fusion construct
containing the medium efficiency cleavage site and the ARRB2-TEV-NIa protease fusion
described supra, and assays were carried out using 10 pM dopamine HCI (dopamine), an
agonist for DRD2. Results were measured as in the assays described supra. The maximal
response to dopamine resulted in a 2.7-fold induction of reporter gene expression over the

background.

EXAMPLE 15

[00156] 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 B-arrestin-1 (ARRB1) was constructed. The coding region of ARRB1
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(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 BamH]I site using PCR with the
primers

ggtaccatgg gegacaaagg gacgegaatg (SEQ ID NO: 41)
and |

ggatcetetg ttgttgaget gtggagagec tgtaccatee tectette (SEQ ID NO: 42).

[00157] The resulting modified ARRB! 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 Bglll and Notl. All three fragments were ligated into a
commercially available pcDNA3 expression vector, which had digested with Asp718 and
NotL. ‘

[00158] 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 uM dopamine HCI (dopamine), an agonist for the D2
. receptor, as described supra. The maximal response to dopamine resulted in a 2.1-fold
induoction of reporter gene expression over the background.

[00159] Truncation of ARRB1following amino acid 382 has been reported to result
in enhanced affinity for agonist-bound GPCRs, independent of GRX-mediated
phosphorylation (Kovoor A., et al, J. Biol. Chem., 274(11):6831-6834 (1999)). Tok
demonstrate the use of such a “constitutively active” arrestin in the present assay, the coding
region of B-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, supra
and ‘

ggatccattt gtegteaagtt ctatgag (SEQ ID NO: 43).

[00160] This results in a an ARRb! coding region which is 36 amino acids shorter
than the full-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 BgllI and Notl. All three
fragments were ligated into a commercially available pcDNA3 expression vector, digested
with Asp718 and Notl.
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[00161] Clone 41 cells were co-transfected with the DRD2-tTA fusion construct
containing the medium efficiency cleavage site and the ARRB1 (A383)-TEV-Nla protease
fusion, and assays were carried out using 10 uM dopamine HCI (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.

[00162] 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 gggagaaace cgggace (SEQ ID NO: 44)
and
ggatectgtg geatagttge tatc (SEQ ID NO: 45).

[00163] This results in a ARRB2 coding region which is 27 amino acids shorter than
the full-length coding region. The resuiting 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 pcDNA3
expression vector, digested with Asp718 and Notl.

[00164] Clone 41 cells were co-transfected with the DRD2-tTA fusion construet
containing the medium efficiency cleavage site and the ARRB2 (A383)-TEV-NIa protease
fusion, and assays were carried out using 10 pM dopamine HCl (dopamine), an agonist for
the DRD2 receptor, as described supra. The maximal response to dopamine resulted ina 2.1-
fold induction of reporter gene expression over the background.

[00165] These results, presented in figure 4, demonstrate that DRD2 dopamine
receptor assay shows the highest signal-to-background ratio using the arrestin variant
ARRBI (A383).

EXAMPLE 16

[00166] This set of experiments was carried out to demonstrate enhancements of the
assay using receptor modifications that are designed to increase affinity for the interacting
protein. In this example, the C-terminal tail domain of a test recepior was repiaced 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
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conserved NPXXY motif at the end of the seventh transmembrane helix, which typically
corresponds to a position immediately after a putative palmitoylation site in the receptor C-
terminus.

[00167] First, PCR was used to produce a DNA fragment encoding the C-terminal
29 amino acids from AVPR2, 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

tgtgegegeg gacgeaccee acceageetg get (SEQ ID NO: 46)
and
ctcgagagat cctegegeec cctacceace (SEQ ID NO: 11).

[00168] 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 tetgtee (SEQ ID NO: 47)
and
tgtgcecgeg cagiggagga tottcaggaa gge (SEQ ID NO: 48).

[00169] The resulting modified D2 coding region was cut with EcoRI and BssHII
and the resulting AVPR2 C-terminal tail-low cfficiency cleavage site-{TA 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 BamHL

[00170] Clone 41 cells were co-transfected with the DRD2-AVPR2 Tail-tTA fusion
construct containing the low efficiency TEV cleavage site and the ARRB2-TEV-Nla
protease fusion described supra, and assays were carried out using 10 pM dopamine HC]
(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.

[00171] 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

geggeegeea ceatgaacgg tacegaagge cea (SEQ ID NO: 49)
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and
tgtgegegeg cacagaaget cetggaagge (SEQ ID NO: 50).

[00172] 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 sitetTA construct described supra cut, with EcoRI and BamHI. The resulting
construct is “ADRB2;AVPR2 Tail-tTA”  (Also see published application U.S.
2002/0106379, supra, SEQ ID NO: 3 in partic:ular.)l

[00173] Clone 41 cells were co-transfected with the ADRB2-AVPR2 Tail-tTA
fusion construct containing the low efficiency TEV cleavage site and the ARRB2-TEV-NIa
protease fusion described supra, and assays were carried out using 10 pM isoproterenol, an
agonist for the ADRB2 receptor. The maximal response to isoproterenol resulted in an
approximately 10-fold induction of reporter gene expression over the background.

[00i74] 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

getctacttg atgaattect ggee (SEQ ID NO: 52)
and
gegegeacag aagteccgga aacaceg (SEQ ID NO: 53)

[00175] The modified OPRK receptor coding region was cut with EcoRI and BssHIT
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.

[00176] Clone 41 cells were co-transfected with the OPRK-AVPR2 Tail-tTA fusion
construct containing the low efficiency cleavage site and the ARRB2-TEV-NIa protease
fusion described supra, and assays were carried out using 10 pM U-69593, an agonist for the
OPRK. The maximal response to U-69593 resulted in an approximiately 12-fold induction of

reporter gene expression over the background.
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EXAMPLE 17

[00177] This experiment was designed to demonstrate the use of the assay to
measure the activity of two test receptors simultaneously using a multiplex format.

[00178] Clone 41 cells and “clone 1H10” cells, which are celis of an HEK-293T cell
line containing a stable integration 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 Tail4TA or the DRD2-AVPR2 Tail-tTA
fusion constructs described supra, respectively. Transient transfections were performed
using 100p1 of media, 0.4ug of DNA and 2pl of FuGene reagent per well. Afier 24 hr of
incubation, Clone 41 cells expressing ADRB2-AVPR2 Tail-tTA and clone 1HI0 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 incubated without drug addition or were
immediately treated with 1pM isoproterenol, 1pM dOpamin(e, or a mixture of both agdnists at
1uM. Cells were assayed for reporter gene activity approximately 24 hours afier ligand
addition. Medium was discarded, cells were lysed in 40p] 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 luminescent detection reagents.

[00179] The results are presented in Figure 5A and 5B. Treatment with
isoproterenol resulted in an approximately seven-fold induction of beta-galactosidase
reporter gene 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 rcsulted in

seven-~fold and three-fold induction of beta-galactosidase and luciferase activity, respectively.

EXAMPLE 18

[00180] This experiment was designed to demonstrate the use of the assay to
measure the activity of two test receptors simultaneously using a multiplex format.

[00181] “Clone 34.9” cells, which are a derivative of clone 41 cells and containing a
stably integrated ARRB2 — TEV NIla protease fusion protein gene, were transiently
transfected with the chimeric OPRK-AVPR2 Tail- TEV-Nla-Pro cleavage (Leu)-tTA fusion
construct described supra. In parallel, “clone HTL 5B8.1” cells, which are an HEK-293T
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cell line containing a stable integrated luciferase gene under the control of a tTA-dependent
promoter, were transiently transfected with the ADRB-AVPR2 Tail- TEV-Nla-Pro cleavage
(Lew)-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 penicillin, 500 pg/ml G418, and 3 pg/mil
puromycin. Cells were transiently transfected with 100 pl of DMEM, 0.5 pg of OPRK-
AVPR2 Tail-TEV-NIa-Pro cleavage (Leu)-tTA DNA, and 2.5 pl Fugene (“clone 34.9 cells”)
or with 100 ul of DMEM, 0.5 pg of ADRB2-AVPR2 Tail-TEV-Nla-Pro cleavage (Leu)-tTA
DNA, 0.5 pg of ARRB2-TEV Nla Protease DNA and 5 pl 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 pM U-69593, 10 uM isoproterenol or a
mixture of both agonists at 10 pM. Sixteen wells were assayed for each experimental
condition. Afier 24 hours, cells were Iysed and the activity of both beta-galactosidase and
Tuciferase reporter genes were assayed as described supra. The results are presented in
Figure 6. Treatment 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
jsoproterenol resulted in nine-fold and 136-fold induction of beta-galactosidase and

Inciferase activity, respectively.

EXAMPLE 19

[00182] This experiment was carried out to demonstrate the use of a different
transcription factor and promoter in the assay of the invention.

[00183] A fusion construct was created, comprising DNA encoding AVPR2, fused
in frame to 2 DNA sequence encoding the amino acid linker GSENLYFQLR (SEQ ID NO:
54) which included the low efficiency cleavage site for TEV Nla-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, ie., of the
sequence PELGSASAELTMVF (SEQ ID NO: 56), followed by amino acids 368-549 of the
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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)-GAL4.

[00184] HUL 5Cl.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
(UANS), commercially available pFR-LUC.

[00185] This AVPR2-TEV-Nla-Pro cleavage (Leu)-GAL4 plasmid was co-
transfected along with the B-arrestin2-TEV Nla Protease described supra into HUL 5C1.1
cells. About 2.5 x 10* 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
pg/ml G418, and 3 pg/ml puromycin. Cells were grown to reach 50% confluency the next
day and were transfected with 10 pl per well of a mixture consisting of 85 ul of DMEM, 0.1
pg of AVPR2-TEV-Nia-Pro cleavage (Leu)-GAI4 DNA, 0.1 pg of ARRB2-TEV Nla
Protease DNA, and 1 pl 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 pM 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

[00186] This set of experiments were carried out to demonstrate 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 corresponding tail domain of one of the following receptors: apelin J
receptor ~ AGTRL!1 (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 number: 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).
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[00187] 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.

[00188] The AGTRL1 C-terminal fragment was amplified with the primers

tgtgcgegeg gecagageag gtgegea (SEQ ID NO: 64)
and
gaggatcegt caaccacaag ggtete (SEQ ID NO: 65).
[00189] The GRPR C-terminal fragment was amplified with the primers
tgtgcgegeg gectgateat ceggtet (SEQ ID NO: 66)
and
gaggatecga cataccgete gtgaca (SEQ ID NO: 67).
[00190] The F2RL1 C-terminal fragment was amplified with the primers
tgtgogegea gigicogeac tgtaaage (SEQ ID NO: 68)
and |
gaggatccat aggaggtett aacagt (SEQ ID NO: 69).
[00191] The CCR4 C-terminal fragment was amplified with the primers
tgtgegegog gectttttet getetge (SEQ ID NO: 70)
and
gaggatceca gageatcatg aagatc (SEQ ID NO: 71).
[09192] The CXCR2/IL8b C-terminal fragment was amplified with the primers
tgtecgegeg gettgatcag caagggac (SEQ ID NO: 72)
and
gaggatcega gagtagtgga agigtg (SEQ ID NO: 73).
[00193] The CXCR4 C-terminal fragment was amplified with the primers
tgtgcgegeg ggtecagect caagate (SEQ ID NO: 74)
and
gaggatccge tggagtgaaa acttga (SEQ ID NO: 75).

[00194] The resulting DNA fragments encoding the modified 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.
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[00195] HTL 5B8.1 cells described supra were co-transfected with each of the above
modified OPRK coding region — TEV-NIa-Pro cleavage (Leu)- tTA constructs and the p-
arrestin 2 — TEV Nla protease fusion described supra. About 2.5 x 10* 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 pg/ml puromycin. Cells
were grown to reach 50% confluency the next day and were transfected with 10 pl per well
of a mixture consisting of 85 pl of DMEM, 0.25 pg of AVPR2-TEV-Nla-Pro cleavage
(Leu)-GAL4 DNA, 0.25 pg of ARRB2-TEV Nla protease DNA, and 2.5 pl Fugene (a
proprietary transfection 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 10 pM 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-AGTRLI 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

[00196] This experiment was designed to produce a cell line that stably expressed
the ARRB2-TEV Nla protease fusion protein described supra.

[00197] A plasmid was made which expressed the ARRB2-TEV Nla protease fusion
protein under the control of the EF1a promoter and also expressed the hygromycin resistance
gene under the control of the thymidine kinase (TK) promoter.

[00198] This plasmid was transfected into HTL 5B8.1, and clones containing a
stable genomic integration of the plasmid were selected by culturing in the presence of 100
pg/ml hygromycin. Resistant clones were isolated and expanded and were screened by
transfection of the ADRB2-AVPR2 Tail- TEV-Nla-Pro cleavage (Leu)-tTA plasmid
described supra. Three cell lines that were selected using this procedure were designated
“HTLA 4C2.10”, “HTLA 2C11.6” and “HTLA 5D4”. About 2.5 x 10* cells per well were

plated onto a 96 well-plate, in DMEM medium supplemented with 10% fetal bovine serum, 2
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mM L-Glutamine, 100 units/ml penicillin, 500 pg/ml G418, 3 pg/ml puromycin, and 100
ug/ml hygromycin. Cells were grown to reach 50% confluency the next day and were
transfected with 10 ul per well of a mixture consisting of 85 pl of DMEM, 0.25 pg of
ADRB2-AVPR2-TEV-NIa-Pro cleavage (Leu)-GAL4 DNA and 0.5 pl 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 4C2.10”), 56-fold
(“HTLA 2C11.6”) and 180-fold (“HTLA 5D4”) increase in reporter gene activity in the three

cell lines, respectively.

EXAMPLE 22

[00199] This experiment was designed to produce a cell line that stably expressed
the ARRB2-TEV Nla protease and the ADRB2-AVPR2 Tail- TEV-NIa-Pro cleavage (Leu)-
tTA fusion proteins described supra.

[00200] The ARRB2-TEV Nla protease plasmid containing the hygromycin
resistance gene was transfected together with the ADRB2-AVPR2 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 pg/ml hygromycin. Resistant clones were isolated and expanded, and were
screened by treating with 10 uM isoproterenol and measuring the induction of reporter gene
activity as described supra. Three cell lines that were selected using this procedure were
designated “HTLAR 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

[00201] 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).
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[00202] 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), 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 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.

[00203] A second fusion construct was created, comprising DNA encoding the two
SH2 domains of human Phospholipase C Gamma 1, corresponding to amino acids 538-759
(GeneBank accession number NP_002651.2) (SEQ 1D NO: 78) 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 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 construct is designated PLC Gammal-TEV.

[00204] The EGFR-TEV-Nla-Pro cleavage (Leu)-tTA and PLC Gammal-TEV
fusion constructs were iransfected into clone HTL5BS.1 cells described supra. About 2.5 x
10* 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 pg/mi G418, and 3
pg/ml puromycin. Cells were grown to reach 50% confluency the next day and were
transfected with 15 ul per well of a mixture consisting of 100 pl of DMEM, 0.4 pg of
pcDNA3 DNA (“carrier” vector DNA), 0.04 ng of EGFR-TEV-NIa-Pro cleavage (Leu)-iTA
DNA, 0.04 pg of PLC Gammal-TEV DNA, and 2 pl Fugene (a proprietary transfection
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

Figure 7.
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[00205] 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. Prior treatment with tyrosine kinase inhibitors (70 uM AG-494; 0.3
pM AG-1478; 2 mM RG-130022) before addition of human Epidermal Growth Factor
blocked the induction of reporter gene activity.

EXAMPLE 24

[00206] This experiment was designed to demonstrate the use of the assay to
measure the activity of the human Type I Interferon Receptor.

[00207] A fusion construct was created, comprising DNA encoding human
Interferon Receptor I (IFNAR1) (557 amino acids), which can be found in Genbank under
Accession Number NM 000629 (SEQ ID NO: 81), fused in frame to 2 DNA sequence
encoding amino acids 3-335 of the tetracycline controlled transactivator {TA, 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 NIa-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 tTA region. This construct is designated IFNARI-
TEV- Nla-Pro cleavage (L)-tTA.

[00208] A 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 1.41942 (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 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 uypstream of the Human
Interferon Receptor 2 (IFNAR2.2) coding region, and a poly A sequence was placed
downstream of the TEV region. This construct is designated IFNAR2.2-TEV.

[00209] Expression constructs were also generated in which the genes for Human

Signal Transducer and Activator of Transcription 1 (STAT1), found in Genbank, under
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Accession Number NM_ 007315 (SEQ ID NO: 85), Human Signal Transducer and Activator
of Transcription 2 (STAT?2) 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-STAT2 respectively.

[00210] The IFNARI1- TEV- NIa-Pro cleavage (L)tTA and IFNAR2.2-TEV fusion
constructs, together with CMV-STAT1 and CMV-STAT2 were transiently transfected into
HTL5BS.1 cells described supra. About 2.5 x 10* cells were seeded in each well of a 96 well
plate and cultured in DMEM medium‘supplemented with 10% fetal bovine serum, 2mM L-
glutamine, 100 units/ml penicillin, 100pg/ml G418, and 5 pg/ml puromycin. After 24 hours
of incubation, cells were transfected with 15ng of each IFNAR1- TEV- Nla-Pro cleavage
(L)4TA, IFNAR2.2-TEV, CMV-STAT1 and CMV-STAT2 DNA, or with 60ng control
pcDNA plasnﬁd, 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 aspirated and replaced with
293 SFM II media supplemented with 2mM L-glutamine, 100 units/ml penicillin, 3pg/ml
puromycin and 500ug/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 Figure 8. Treatment with 5000U/m] IFN-a resulted in 15-fold increase
in réporter gene activity, while treatment with 5000U/ml IFN-B resulted in a 10-fold
increase. Interferon treatment of HTL5B8.1 cells transfected with the control plasmid
peDNA3 had no effect on reporter gene activity. Figure 9 shows a dose-response curve
generated for IFN-o in HTLS5BS8.1 cells transfected with IFNARI(ENLYFQ(L)-tTa,
IFNAR2.2-TEV, STAT1 and STAT2 expression constructs as described supra.

EXAMPLE 25

[00211] 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.

[00212] A fusion construct was created, using DNA encoding Human Interferon
Receptor I (IFNAR1), fused in frame to a DNA sequence encoding the GAL4-NF-xB-fusion,

described supra. Inserted between these sequences is a DNA sequence encoding the amino
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acid sequence GSENLYFQL (SEQ ID NO: 87), 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 Human Interferon Receptor I (IFNAR1) coding region, and a
poly A sequence was placed downstream of the GAL4-NF-xB region. This construct is
designated IFNAR1-TEV- Nla-Pro cleavage (L)-GAL4-NF-xB.

[00213] CHO-K1 cells were then transiently transfected with a mixture of five
plasmids: IFNARI-TEV-Nla-Pro cleavage (L)-GAL4-NF-xB, IFNAR2.2-TEV, CMYV-
STAT1, CMV-STAT2 and pFR-Luc, a luciferase reporter gene plasmid under the control of
a GALA4-dependent promoter. About 1.0 x 10* cells per well were seeded in a 96 well plate
24 hours prior to transfections in DMEM medium supplemented with 10% fetal bovine
serum, 2mM L-glutamine, 100 units/ml penicillin. Cells were transfected the foliowing 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 pl 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 2mM L-
glutamine, 100 units/ml penicillin. 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 Figure 10. IFN-g treatment of CHO-K1 cells transfected with the
reporter, IFNAR and STAT counstructs 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

[00214] This set of experiments was carried out to demonstrate additional
enhancements of the assay using receptor modifications designed to increase the affinity of
the test 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 fransmembrane helix.
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[00215] First, PCR was used to produce 2 DNA fragment encoding the C-terminal
42 amino acids from GRPR beginning 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 BamHI restriction site GGATCC. This
was accomplished by amplifying a plasmid containing the GRPR coding region with primers
t{ctagaggcectgatcatceggtetecac (SEQ ID NO: 88)
and
gaggatcegacataccgetegigaca (SEQ ID NO: 67)

[00216] Next the coding region of OPRK (Genbank Accession 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

ggtetactigatgaattectggee (SEQ ID NO: 52)
and

tctagatggaaaacagaagtccecggaaac (SEQ ID NO: 89)

[00217] In addition, the coding region of ADRAIA (Genbank 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

cicggatatctaaacagetgeatcaa (SEQ ID NO: 91)
and |
tetagactttctgeagagacactggatte (SEQ ID NO: 92)

[00218] 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

gaattcatggatccactgaatctgtee (SEQ ID NO: 38)
and

tctagatcgaaggcagtggaggatcttcagg (SEQ ID NO: 93)
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[00219] 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 BamHI. 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.

[00220] The modified ADRALA receptor coding region was cut with EcoRV and
Xbal and the OPRK-GRPR 42aa Tail+TA fusion construct containing the low efficiency
cleavage site was cut with Xbal and Xhol. Both fragments were ligated into a plasmid
containing the ADRA]1A receptor which had been digested with EcoRV and Xhol.

[00221] The modified DRD2 receptor coding region was cut with EcoRJ 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 pcDNA6 plasmid
digested with EcoRI and Xhol

[00222] HTLA 2C11.6 cells, described supra, were transfected with OPRK-GRPR
42aa Tail4TA fusion construct containing the low efficiency cleavage site and assays were
carried out using 10 pM U-69593, an agonist for OPRK. The maximal response to U-69593
resulted in an approximately 200-fold increase in reporter gene activity.

[00223] 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 uM epinephrine, an agonist for ADRA1A. The maximal response to epinephrine resulted
in an approximately 14-fold increase in reporter gene activity.

[00224] 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

[00225] This set of experiments were carried out to demonstrate 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
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the test receptor was replaced with a portion of the endogenous C-terminal tail domain of
GRPR.
[00226] 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 restriction site GGATCC. This was accomplished by amplifying a plasmid
containing the GRPR coding region with primers

tctagaggcctgateatceggtcteac (SEQ ID NO: 94)
and

cggatcegttggtactctigagg (SEQ ID NO: 95)

[00227] Next the truncated GRPR fragment (hereafier referred to as GRPR 23aa
Tail) was cut with Xbal and BamHI and inserted into the OPRK-GRPR 42aa Tail-t{TA fusion
construct containing the low efficiency cleavage site described herein, digested with Xbal
and BamHL

[00228] Similarly, the GRPR 23aa Tail fragment was cut with Xbal and BamH! and
inserted into the ADRA1A~-GRPR 42aa Tail4TA fusion construct containing the low
efficiency cieavage site described herein, digested with Xbal and BamHI.

[00229] 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 uM 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.

[00230] 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 approximately 102-fold induction of reporter gene expression over the background.

54



WO 2005/007822 PCT/US2004/021887

EXAMPLE 28

[00231] 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),

[00232] 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 tefracycline-
controlled transactivator 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, ENLYFQL (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
IGFIR-TEV-NIa-Pro cleavage (Leu)-tTA.

~[00233] A second fusion construct was created, comprising DNA encoding the PTB
domain of buman SHC1, corresponding to amino acids 1-238 (GeneBank accession number
BC014158) (SEQ ID NO: 97) 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 accession number AAA47910) (SEQ ID NO: 79). Inserted between these
seguences is a linker DNA sequence encoding the amino acids NSGS (SEQ ID NO: 98). The
CMYV promoter was placed upstream of the SHC1 PTB domain coding sequence and a polyA
sequence was placed downstream of the TEV NIa protease sequence. This construct is
designated SHC1-TEV.

[00234] The IGF1R-TEV-Nla-Pro cleavage (Leu)-tTA and SHCI1-TEV fusion
constructs were transfected into clone HTL5BS.1 cells described supra. About 2.5 x 10* 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 pg/ml G418, and 3
pg/ml puromycin. Cells were grown to reach 50% confluency the next day and were
transfected with 15 pl per well of a mixture consisting of 100 pl of DMEM, 0.2 pg of
IGF1R-TEV-NIa-Pro cleavage (Leu)-tTA DNA, 0.2 pg of SHCI-TEV DNA, and 2 pl
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Fugene (a proprietary transfection i‘eagent 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 a specific receptor agonist.
After 24 hours, cells were lysed and luciferase activity was assayed as described supra.
[00235] The addition of 1 pM human Insulin-like Growth Factor 1 resulted in a 90

fold increase of luciferase reporter gene activity.

EXAMPLE 29

[00236] 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 (TA
sequences. This ESR1-tTA fusion is tethered to the membrane by a fusion to the
intraceliular, C-terminal end of the transmembrane protein CD8. CD8 essentially serves 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 CD8-ESR1-TEV Nla Pro
cleavage-tTA fusion protein is expressed together with a second fusion protein comprised of
ESR2 and the TEV Nla-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 membrane bound fusion, which is detected by the subsequent
induction in reporter gene activity.

[00237] A fusion construct was created, comprising DNA encoding human CDS§
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
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transactivator 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, ENLYFQL (SEQ ID NO: 14), described supra.
The CMV promoter was placed upstream of the Human CD8 coding region, and a poly A
sequence was placed downstream of the tTA region. This construct is designated CDS8-
ESR1- TEV- Nla-Pro cleavage (L)-tTA.

[00238] A second fusion construct was created, using DNA encoding Human
Estrogen Receptor beta (ESR2) (530 amino acids), which can be found at Genbank, under
Accession Number NM_001437 (SEQ ID NO: 101), fused in frame to a DNA sequence
encoding the catalytic domain of the TEV Nia protease, described supra. corresponding o
amino acids 2040-2279 (GenBank accession number AAA47910) (SEQ ID NO: 84).
Inserted between these sequences is @ DNA sequence encoding the amino acid sequence RS
(Arg-Ser). The CMV promoter region was placed upstream of the Human Estrogen Receptor
beta (ESR2) coding region, and a poly A 'sequence was placed downstream of the TEV
region. This construct is designated ESR2-TEV.

[00239] The CDS8-ESR1- TEV-NIa-Pro cleavage (L)-{TA and ESR2-TEV fusion
constructs, together with pCDNA3 were transiently transfected into HTLSB8.1 cells
described supra. About 2.0 x 10* cells were seeded in each well of a 96 well plate and
cultured in phenol-free DMEM medium supplemented with 10% fetal bovine serum, 2mM
L-glutamine, 100 units/ml penicillin, 100pg/m! G418, and 5 pg/ml puromycin. After 24
hours of incubation, cells were transfected with a mixture of 5ng of ESR1- TEV- Nla-Pro
cleavage (L)-tTA, 15ng of ESR2-TEV and 40ng of pCDNA3, together with 0.3 pl Fugene
per well. 6 hours after transfection, the cells were washed with PBS and incubated in 100ul
of phenol-free DMEM without serum for 24 hours before treatment with 50nM 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 50nM
17-B Estradiol resulted in a 16-fold increase in reporter gene activity.

[00240] Other features of the invention will be clear to the skilled artisan and need

not be reiterated here.
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The claims defining the invention are as follows:

1. A method for determining if a test compound modulates
a4 specific protein/protein interaction of interest
comprising contacting said compound to a cell which

has been transformed or transfected with
(8) a nucleie acid molecule which comprises:

(i) a nucleotide sequence which encodes a first

test protein which is a transmembrane receptor,

(ii) a nucleotide sequence encoding a cleavage

site for a protease or a portion of a protease, and

(iii)a nuclectide sequence which encodes a
protein which activates a reporter gene in said cell,
wherein the nucleotide sequence which encodes a
cleavage site is located between the nucleotide
fequence which encodes a transmembrane receptor and
the nucleotide sequence which encodes an activation

domain; and
(b) & 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

ig to be measured, and

(i1} a nucleotide sequence which encodes a
protease or a portiocn of a protease which is specific

for said cleavage site,
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and determining activily of said reporter gemne as a

determination of whether said compound modulates said

protein/protein interaction.

A method according to claim 1, wherein said

transmembrane receptor is P2-adrenergic receptor
(ADRBZ) , arginine vasopressin 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 ADRALA.

A method according to claim 2, wherein said

transmembrane receptor iz a GPCR.

A method according to any one of claimg 1 to 3,
wherein said protease or portion of a protease is

tobacco etch virus nuclear inclusion A proteass.

A method according to any one of claims 1 to 4,
wherein said protein which activates said reporter

gene is a transcription factor.

A method according to claim 5, wherein said

transgcription factor iz tTA or GAL4.

A method according to any one of claims 1 to &,

wherein said second protein is an inhibitory protein.

A method according to ¢laim 7, wherein said

inhibitory protein is an arrestin.

A method according to any one of claims 1 to 8,

wherein gaid cell is a eukaryote.

A method according te any one of claims 1 to 9,

wherein said reporter gene is an exogenous gene.
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13.

14.

15.

- 60 -

A method according to claim 10, wherein said

exogenous gene encodes P-galactosidase or luciferase.

A method according to any one of claims 1 to 11,
wherein the nucleotide sequence encoding said first
test protein is modified to increase interaction with
said second test protein, wherein said modification
comprises replacing all or part of the nucleotide
sequence of the C-terminal regioﬁ of zald 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 seguence,
wherein the nucleotide sequence of said C-terminal
region is replaced by a nucleotide sequence encoding
all or a part of the C-terminal region of AVPR2,
AGTRLI, GRPR, F2PL1, CXCR2/IL-8B, CCR4, or GRPR.

A method according to any one of claims 1 to 12,
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 sald
plurality of said samples to determine if any of said
compounds modulates said specific, protein/protein

interaction.

A method according to claim 12 or claim 13,
comprising contacting each of said samples with one

compound, each of which differs from all others.

A method according to claim 12 or claim 13,
comprising contacting each of said samples with a

mixture of said compounds.
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A method according to claim 1 for determining if a
test compound modulates one or more of a plurality of
pProtein 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 first nucleic acid molecule comprising:

(1) a nucleotide sequence which encodes a First

test protein which is a transmembrane receptor,

(ii) a nucleotide sequence encoding a cleavage

gite for a protease, and

(iii)a nucleotide sequence which encodes a
protein which activatesg a reporter gene in =aid cell,
wherein the nucleotide sequence which encodes a
cleavage site is located between the nucleotide
sequence which encodes a transmembrane receptor and
the nucleotide sequence which encodes an activation

domain; and
(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,
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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,

A method according to claim 16, wherein said second
test protein is different in each sample or wherein

said second test protein is the same in each sample.

A method according to claim 16 or claim 17, wherein
all‘of said samples are combined in a common
receptacle, and each samples comprises a different
pair of first and gecond test proteins or wherein

each sample is tested in a different receptacle.

A method according to any one of c¢laims 16 to 18,
wherein the reporter gene in a given sample differs

from the reporter gene in other samples.

A method according to c¢laim 15, wherein said mixture

‘of compounds comprises a biological sample.

2 method according to claim 20, wherein said
biological sample ig cerebrospinal fluid, urine,
blood, serum, pus, ascites, synovial fluid, a tissue

exXtract, or an exudate.
Recombinant cell, transformed or transfected with:
(2} a nucleic acid molecule which comprises:

(i) a nucleotide sequence which encodes a first

test protein which is a transmembrane receptor,

{ii) a nucleotide sequence encoding a cleavage

site for a protease or a portion of a protease, and
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26.

27.
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(iii)a nucleotide sequence which encodes a
protein which activates a reporter gene in said cell,
wherein the nucleotide sequence which encodes a
cleavage site is located between the nucleotide
sequence which encodes a transmembrane receptor and
the nucleotide sequenée which encodes an activation

domain; and
(b) a nucleic aeid molecule which compriszes:

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

to be measured, and

(ii) a nucleotide sequence which encodes a
protease or a portion of a protease which is specifie

for said cleavage site.

A recombinant cell according to claim 22, wherein one
or both of said nucleic acid molecules are stably

incorporated into the genome of said cell.

A recombinant cell according to claim 22 or claim 23,
wherein said c¢ell has been transformed or transfected

with said reporter gene.

A recombinant cell according to claim 22, wherein

said transmembrane receptor is a GPCR.

A recombinant cell according to any one of claims 22
to 25, wherein said protease or portion of a protease

is tobacco etch virus nuclear inclusion A protease.

A recombinant cell according to any one of claims 22
to 26, wherein said protein which activates said

reporter gene is a transcription factor.
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N 28. A recombinant cell according to claim 27, wherein
QD . .
O sa1d transcription factor is tTA or GAL4.
e\ 22. A recombinant cell according to any one of c¢laims 22
-]

to 28, wherein said second protein is an inhibitory

m

protein.

30. A recombinant cell according to claim 29, wherein

said inhibitory protein is an arrestin.

31l. A recombinant cell according to any one of claims 22

to 30, wherein said cell is a eukaryote.

2004257228

1o 32, A recombinant cell according to any one of claims 22

to 30, wherein said cell is a prokaryote.

33. A recombinant cell according to any one of claims 22
to 32, wherein said reporter gene is an exogenous

gene.

15 34. A recombinant cell according to claim 33, wherein

saild exogenous gene encodes B-galactosidase or

luciferase.

35. A recombinant cell acecording to any one of claims 22

to 34, wherein the nucleotide sequence encoding said

20 first test protein is modified to increase
interaction with said second test protein, wherein
said modification comprises replacing all or part of
the nucleotide sequence of the C-terminal region of
said first test protein with a nucleotide sequence

25 which encodes an amino acid sequence which has higher
affinity for said second test protein than the
original sequence, wherein the nucleotide sequence of

said C-terminal region is replaced by a nucleotide
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sequence encoding the C-terminal region of AVPR2Z,

AGTRLI, GRPR, F2PL1l, CXCR2/IL-BE, oxr CCR4.

]
36, »An isolated nucleic acid molecule which comprises, in

5!' to 3' order,

5 (i) = nucleotide secuence which encodes a test

protein, which is a transmembrane receptor,

(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

10 protein which activates a reporter gene in a cell.

37. An isolated nucleic acid molecule acceording to claim
36, wherein said protease or portion of a protease is

tobacco etch virus nuclear inclusion A protease.

38. An isolated nucleic acid molecule according to claim
15 36 or claim 37, wherein said protein which activates

said reporter gene is a transcription factor,.

39. An isolated nucleic acid molecule according to claim

38, wherein said transcription factor is tTA or GAL4.
40. &An isolated nucleic acid molecule which comprises:

20 (i) nucleotide seguence which encodes an inhibitory
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 a

25 c¢leavage site.

41. An isolated nucleic acid molecule according to claim

40, wherein said inhibitory protein is an arrestin.
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43,
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A fusion protein produced by expression of the
isclated pueleic acid molecule according to any one
of claims 36 to 41, wherein the cleavage site is
located between the transmembrane receptor and the

activation domain.

A test kit when used 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:

(i) a nucleotide szequence which encodes a Eirst

test protein which is a Lransmembrane receptor,

(ii) 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,
wherein the nucleotide sequence which encodes a
c¢leavage site is located between the nucleotide
sequence which encodes a transmembrane receptor and
the nucleotide sequence which encodes an activation

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

separately from each other.

A test kit according to claim 43, wherein said

transmembrane receptor is a GPCR.

A test kit according to claim 43 or 44, wherein s=aid
protease or portion of a protease is tobacco etch

virus nuclear inclusion A protease.

A test kit according to any one of claims 43 to 45,
wherein said protein which activates said reporter

gene is a transcription factor.

A test kit according to claim 46, wherein said

transcription factor is tTA or GAL4.

A test kit according to any one of claims 43 to 47,

wherein said second protein is an inhibitory protein.

A test kit according to claim 48, wherein sgaid

inhibitory protein is an arrestin.

A test kit according to any one of claims 42 to 49,
further comprising a separate portion of an isolated

nucleic acid molecule which encodes a reporter gene.

A teest kit according to claim 50, wherein said

reporter gene encodes f-galactosidase or luciferase.
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SEQUENCE LISTING
<110> LEE, Kevin
AXEL, Richard
STRAPPS, Walter

BARNEA, Gilad

<120> Method For Assaying Protein-Protein Interaction

<130> SENTI 203.2 CIP

<140>

<141>

<150> 60/566,113

<151> 2004-04-27

<150> 60/511,918

<151> 2003-10-15

<150> 60/485,968

<151> 2003-07-09

<160> 101

<210> 1

<211> 2015

<212> DNA

<213> Homo sapiens

<400> 1

actgcgaage ggcttettca gageacgggce tggaactgge aggcaccgcg agcccctagc 60
acccgacaag ctgagtgtge aggacgagtc cccaccacac ccacaccaca gccgetgaat 120
gaggcttcca ggegtecget cgcggecege agagcccecge cgtgggteeg ccoegetgadgg 180
egccceceecage cagtgegett acctgeccaga ctgcgcgcca tggggcaacce cgdggaacggc 240
agcgecttet tgectggecace caatagaagc catgcgocgg accacgacgt cacgceagcaa 300
agggacgagg tgtgggtagt gggcatgggc atcgtcatgt ctctcategt ccoctggecate 360
gtgtttggea atgtgetggt catcacagec attgecaagt tcgagegtct gcagacggtce 420
accaactact tcatcactte actggectgt getgatcetgg tcatgggect ggeagtggtg 480
ccetttgggyg cegeccatat tcottatgaaa atgtggactt ttggcaactt ctggtgcegag 540
ttttggactt ccattgatgt gctgtgcgtc acggccagea ttgagaccect gtgcgtgatc 600
gcagtggatc gctactttge cattacttca cctttcaagt accagagect getgaccaag 660
aataaggccc gggtgatcat tctgatggtg tggattgtgt caggecttac ctccttettg 720
cccattecaga tgcactggta cegggccace caccaggaag ccatcaactg ctatgccaat 780
gagacctgct gtgacttctt cacgaaccaa gectatgeca ttgectctte categtgtece 840
ttetacgttc ccctggtgat catggtettc gtctactcca gggtetttca ggaggccaaa 900
aggcagctce agaagattga caaatctgag ggecgcttce atgtccagaa ccttagccag 960
gtggagcagg atgggeggac ggggeatgga ctcegcagat ctteocaagtt ctgettgaag 1020
gagcacaaag ccctcaagac gttaggcatc atcatgggca ctttcaccct ctgctggetg 1080
cccttetteca tegttaacat tgtgcatgtg atccaggata accteatccyg taaggaagtt 1140
tacatcctece taaattggat aggctatgtc aattetggtt tcaatcecct tatctactge 1200
cggagcccag atttcaggat tgccttccag gagettcetgt goctgegeag gtettetttg 1260
aaggcctatg ggaatggcta cteccagcaac ggcaacacag gggagceagag tggatatcac 1320
gtggaacagg agaaagaaaa taaactgetyg tgtgaagacc tcccaggecac ggaagacttt 1380
gtgggccatc aaggtactgt gcctagcgat aacattgatt cacaagggag gaattgtagt 1440
acaaatgact cactgctgta aagcagtttt tctactttta aagacccecce cceccccaac 1500
agaacactaa acagactatt taacttgagg gtaataaact tagaataaaa ttgtaaaaat 1560
tgtatagaga tatgcagaag gaagggcatc cttctgectt ttttattttt ttaagctgta 1620
aaaagagaga aaacttattt gagtgattat ttgttatttg tacagttcag ttcctetttg 1680
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catggaattt gtaagtttat gtctaaagag ctttagtcct agaggacctg agtctgetat 1740
attttcatga cttttccatg tatctacctce actattcaag tattaggggt aatatattgce 1800
tgctggtaat ttgtatctga aggagatttt cctteoctaca cecttggact tgaggatttt 1860
gagtatcteg gacctttcag ctgtgaacat ggactcttce cecactecte ttatttgete 1920
acacggggta ttttaggcag ggatttgagg agcagcttca gttgttttcce cgagcaaagg 1980
tctaaagttt acagtaaata aaatgtttga ccatg 2015
<210> 2
<211> 26
<212> DNA
<213> Homo Sapiens
<400> 2
gattgaagat ctgccttcectt getggce 26
<210> 3
<21l> 27
<212> DNA
<213> Homo Sapiens
<400> 3
gcagaacttg gaagacctge ggagtce 27
<210> 4
<211> 27
<212> DNA
<213> Homo Sapiens
<400> 4
ggactccgea ggtcttccaa gttetge 27
<210> 5
<211> 27
<212> DNA
<213> Homo Sapiens
<400> §
tteggatcet agcagtgagt catttgt 27
<210> 6
<211l> 7
<212> PRT
<213> Homo Sapiens
<400> 6
Glu Asn Leu Tyr Phe Gln Ser

5
<210> 7
<211l> 32
<212> DNA
<213> Homo Sapiens
<400> 7
ccggatcecte tagattagat aaaagtaaag tg 32
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<210> 8
<211> 35
<212> DNA
<213> Homo Sapiens
<400> 8

gactcgagct agcagtatcc tcgecgecccc tacce

<210>
<211>
<212>
<213>
<400>

9

18

DNA

Homo Sapiens
9

gagaacctgt acttceag

<210>
<211>
<212>
<213>
<400>

10

33

DNA

Homo Sapiens
10

ggatccgaga acctgtactt ccagtacaga tta

<210>
<211>
<212>
<213
<400>

11

30

DNA

Homo Sapiens
11

ctcgagagat cctecgegccce cctacccacc

<210>
<211>
<212>
<213>
<400>

12

-

PRT

Homo Sapiens
12

Glu Asn Leu Tyr Phe Gln Tyr

<210>
<211>
<212>
<213>
<400>

5

13

33

DNA

Homo Sapiens
13

ggatccgaga acctgtactt ccagctaaga tta

<210>
<211>
<212>
<213>
<400>

14

7

PRT

Homo Sapiens
14

Glu Asn Leu Tyr Phe Gln Leu

5

3/55

PCT/US2004/021887

35

18

33

30

33



WO 2005/007822
<210> 15
<211l> 33
<212> DNA
<213> Homo Sapiens

<400> 15

gcggeccgeca ccatgaacgg taccgaaggce cca

<210>
<211l>
<212>
<213>
<400> 16

ctggtgggtg

16
21
DNA

<210>
<211>
<212>
<213>
<400> 17

cccecgegtgt
atctggeccc
cgeggagggce
gaggctgcga
ccegggacca
aagcgggact
gaccctgact
ggcegtgaag
taccaggect
ctgctgagga
ccatgctccg
tttgagattce
gtgcggctgg
gccgaaacca
gacaaggage
tccaccaaga
ttecagcaccg
cccagctceca
aagcggggtce
accatcgtga
aaggtgaagc
atgcacccca
acagatgtcce
gacattgtgt
gatgatcaac
tgagggcagg
cectecacetg
tacacactgg
cteccagecee
tgaaaagagg
caacacctcecc
caaggccgtt
aaaaaaaaaa

17

1936
DNA
Homo sapiens

Homo Sapiens

gceeggtace

ctgctaggag
ggttccccaa
gcgegtgege
gcgagecgcyg
gagtcttcaa
tecgtagatca
acctgaagga
acctggatgt
tceececggt
agctgggeca
tcacactgca
gagccttctg
tgatccgaaa
cacgccactt
tgtactacca
ccgtcaagaa
cccagtacaa
cattctgtaa
tcgcectgga
aggagggtge
tggtggtgte
agccccacga
ctgtggacac
ttgaggactt
tctgctagga
attaagatcc
gaagcttectt
accctetctt
gcegtgggtg
agtgacagga
cattatcact
tcttitgtttce
aaaaaa

agggcgggea
gaccagagcg
attggcgegg
aaccgagegg
gaagtcgagc
cctggacaaa
ccgcaaagtg
gctgggctty
gcccaaccca
gcatgceccac
gccaggccca
tgctaaatca
ggtgcagtte
cctcatgtet
tggggagcec
gatcaaagtc
gtgtcctgtg
ggtgtacacc
tgggaaactc
caacaaggag
tecgaggeggg
ccacatccee
caacctcatt
tgcececggett
agcggggtgg
ccactgtcaa
caaccaatcc
gctgaatgtg
gcaagctgtg
gggaaagggg
ctctetgecece
tgagcataaa

gegecgegge
gggccgggag
ggaggagcag
gcggegggcyg
cctaactgea
gtggaccctg
tttgtgacce
tecctteegea
cceeggeccee
cecttettet
gaggatacag
ctagaagaga
gccceggaga
gaccggtcce
ctcaatgtaa
tetgtgagac
gctcaacteyg
ataaccccac
aagcacgagyg
gtgctgggaa
gatgtctcetyg
ctcececcagac
gaatttgata
cggctgaagy
gaagaaggga
tgggggattg
cttcacacte
ggcattaatt
ttcataccta
gagacaaaac
ccattcettce
gaagaaaata

4/55

gcgegcgatce
ggagggggaa
ggatcttgge
cgegceaceat
agectcacegt
tagatggcgt
teacetgege
aagacctgtt
ccacccgect
tcaccatacc
gaaaggccetg
asagccacaa
aacceggece
tgcacctega
atgtccacgt
agtacgecga
aacaagatga
tgcteagecga
acaccaacct
tcectggtgte
tggagctgcce
ccecagtecage
ccaactatge
ggatgaagga
ggggatgggg
tcecagcecce
tcteccceat
ttttgactge
aattttctgg
tectactcete
aagaggagac
aatcttttac

PCT/US2004/021887

cggctgacgce
gaggcgagag
agcgggcgag
gggggagaaa
gtacttggge
ggtgcttgtyg
cttecegetat
catcgcecacce
gcaggaccygg
ccagaatcett
cggcgtagac
aaggaactct
ccagecettea
ggecttcecootg
caccaacaac
catctgecte
ccaggtatcet
caaccgggag
ggcttccage
ctacagggtc
ttttgttett
cgctceggag
cacagatgat
tgacgactat
ttgggagagg
tcttecectte
ccccccaaga
agctctgcett
aaggggacag
aacctcacac
cctttgggga
taagcatgaa

33

21

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1936
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<210> 18
<211> 35
<212> DNA
<213> Homo Sapiens
<400> 18

PCT/US2004/021887

caggatcctc tggaatgggg gagaaacccg ggacce 35
<210> 19
<21l1> 30
<212> DNA
<213> Homo Sapiens
<400> 19
ggatccgcag agttgatcat catagtcgte 30
<210> 20
«211> 9
<212> PRT
<213> Homo Sapiens
<400> 20
Tyr Pro Tyr Asp Val Pro Asp Tyr Ala

5
<210> 21
<211> 28
<212> DNA
<213> Homo Sapiens
<400> 21
agatctagct tgtttaaggg accacgtg 28
<210> 22
<211l> 62
<212> DNA
<213> Homo Sapiens
<400> 22
gcggecgete aagcgtaatce tggaacatca tatgggtacg agtacaccaa ttcattcatg 60
ag 62
<210> 23
<211> 1809
<212> DNA
<213> Homo sapiens
<400> 23
agaagatcct gggttetgtyg catcegtetg tetgaccate cetctcaatce tteecctgece 60
aggactggcce atactgecac cgcacacgtg cacacacgee aacaggcatce tgccatgetg 120
gcatctctat aagggctcca gtccagagac cctgggcecat tgaacttget cctcaggcag 180
aggctgagtc cgcacatcac ctccaggccc tcagaacacc tgccccagec ccaccatgcet 240
catggcgtcece accacttecg ctgtgeetgg gcatccctet ctgoccagece tgeccageaa 300
cagcagccag gagaggccac tggacacccg ggacccgctg ctageceggg cggagetggce 360
gctgetctee atagtetttg tggetgtgge cectgageaat ggectggtge tggeggecct 420
agcteggegg ggecggeggyg gecactggge acccatacac gtcetteattg gecacttgtg 480
cctggccgac ctggcegtgg ctetgtteca aghgetgece cagctggeoct ggaaggeccac 540
cgaccgcttc cgtgggeccag atgecectgtg tecgggccgtg aagtatctgc agatgatggg 600
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catgtatgcc
ccgtcecccecatg
ggcttgggece
cgtggaaggt
tcgcacctat
cgectgeeag
gaggcctggg
gtcagcagct
gtgctgggca
ggaaggggcg
ctggatctat
tgcecegggga
ctecteeetg
ctttgagaag
gtggagaatt
ccacagececec
gactgtgagg
gcectgaggag
gcctgaaaag
ccteectect
teettggaa

<210>
<211>
<212>
<213> Homo
<400> 24

gaattcatgc

24
26
DNA

<210>
<211>
<212>
<213> Homo
<400> 25
ggatcccgat

25
27
DNA

<210>
<21l>
<212>
<213> Homo
<400> 26
atggatgtgce
accggeggea
ctgctgcectgg
atcgecettgg
accgacctca
aagtggacac
acctcatcca
cceategact
cttattggct
tcagaccecg
ggagctttct
gcgegettece
catggagcat

26
1266
DNA

tcetectaca
ctggcgtacc
ttetegetece
ggcageggag
gtcacctgga
gtgctcatcet
gggcgecgca
gtggccaaga
ceettettec
ccetttgtge
gcatctttca
cgcaccccac
gcecaaggaca
ctcagectgece
ggcecagagece
tgecctgggte
gccectcagg
tggcaggaaa
gaaggaccag
cattctctce

Sapiens

tcatggcgte

Sapiens

gaagtgtecct

sapiens

tcagccetgg
acactactgg
gcacgcteat
agcgctcecect
tggtgtceggt
tgggccaggt
tcttgcacct
acgtgaacaa
tcctecatete
acgcatgcac
acatcccget
gcatccgceaa
ctcecgeccec

tgatcctgge
gccatggaag
tteteagect
tcactgactg
ttgcectgat
teccgggagat
ggggacgccg
ctgtgaggat
tagtgcagct
tactecatgtt
gcagecagegt
ccagcctggg
ctteatcgtyg
ttcectgggge
tgtggccecg
tecacatece
tcagctcact
gagggagcayg
gctggggeca
ctaataaaaa

caccac

tggccag

tcagggcaac
tatctecgac
cttctgegeg
gcagaacgtg
agttggtgetyg
aacctgegac
gtgcgccatce
gaggacgccc
tatccegecce
cattagcaag
gctgcteatg
gacggtcaaa
gcagcccaag

catgacgcetg
tggggctcac
gcecccagete
ctgggectge
ggtgttcgtyg
tcatgecagt
gacaggcagc
gacgctagtg
gtgggccgeg
gectggecage
gtcctcagag
tccecaagat
aggagctgtt
tggtcctggg
aggctgggac
cagetgtatg
gagctgggtg
gtgcccecag
ggggaccttc
ttggagctct

aacaccacat
gtgaccgtca
gtgctgggca
gccaattatc
ccecatggeeg
ctgttcateg
gcgctggaca
cggcegegtyg
atcctggget
gatcatggct
ctggttctet
aaggtggaga
aagagtgtga
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gaccgccacce
tggaaccgge
ttcatcttceg
tttgcggagce
gcacctacce
ctaggtgccag
cceggtgagy
attgtggtecg
tgggaccegg
ctcaacagct
ctgecgaagcet
gagtcctgca
gggtgtettg
agccactggg
actgtgtggc
aggagagcett
taggaggggce
gtgagacagc
ctgtcteege
tttccacatg

caccaccggc
gctaccaagt
atgegtgegt
ttattggctc
cgctgtatcea
cecctegacgt
ggtactgggc
cgctcatcte
ggcgeacceece
acactatcta
atgggcgcat
agaccggagce
atggagagtc

PCT/US2004/021887

gtgccatcetg
cggtgctagt
cccagcgcaa
cctggggeeg
tgggtatecge
ggccatcaga
gagcccacgt
tctatgtget
aggcacctct
gcacecaacce
tgctetgetg
ccaccgecay
cctetagagy
agggggaccc
cctggacaag
caggecccag
tgcagcagag
ggtcccaggg
ctttctaate

gcaaggggte

26

27

tceectttgag
gatcacctct
ggtggctgee
tttggcggte
ggtgctcaac
gctgtgetge
catcacggac
gctcacttgg
ggaagaccgc
ttccacettt
attccgagcet
ggacaceccgce
ggggagcagg

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1809

60
120
180
240
300
360
420
480
540
600
660
720
780
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aactggaggc
aggcaaggtyg
aaagagcact
gagaggaaaa
aagacagtga
ttcatcgtgg
ggcdgccataa
tacttcaaca
cagtga

<210>
<211>
<212>
<213>
<400> 27

gaattcatgg

27
26
DNA

<210>
<211>
<212>
<213>
<400> 28

gagatccetgg

28
25
DNA

<210>
<211>
<212>
<213>
<400> 29

atgaataact
tttgaagtgg
aacatcctag
tttttattca
accctctaca
gcectggact
aggtacttct
ggtatgatga
ttctggeagt
ttttccaatg
atcatgactg
aagaaggagc
gtgaagccaa
cagaatggca
gagagctcca
ataacccagg
aagcaaacat
aataccaccyg
gtagcccgca
cgggaaaaga
gccccataca
gtgtggacaa
gcactttgeca
aacataggcg

29

DNA

1401

tgggegrgga
acgatggecge
tgcctetgee
atgagcgcaa
agacgctggg
ctecttgttet
tcaattgget
aggactttca

Homo Sapiens

atgtgctcag

Homo Sapiens

cggcagaact

Homo Sapiens

caacaaactce
tgtttattgt
tcatggttte
gecttggecetg
ctgtgattgg
atgtggtcag
gtgtcacaaa
ttgecagetge
tcattgtagg
ctgctgtcac
tgctatattg
ctgttgccaa
acaataacaa
aagcccccag
atgactccac
atgaaaacac
gcatcagaat
tggaggtagt
agattgtgaa
aagtcaccag
atgtcatggt
ttggttactg
atgccacctt
ctacaaggta

gagcaaggct
cgccctggag
cagcgaggcet
cgccgaggceyg
catcatcatg
gececcttetge
gggctactcc
aaacgcgttt

cectag

tacac

ctctaacaat
cectggtgget
cattaaagtc
tgctgacett
ttactggect
caatgcctca
acctetgacce
ctgggtccte
ggtgagaact
ctttggtacg
gcacatatcce
ccaagacccc
catgecceage
ggatcctgtg
ctcagtcagt
agtttcecact
tggcaccaag
gaggtcttca
gatgactaag
gacaatcttg
gctcattaac
gectttgttac
caagaagacc
a

gggggtgcetc
gtgatcgagg
ggtecctacce
aagcgcaaga
ggcaccttea
gagagcagct
aactctcetge
aagaagatca

agecctggcete
ggatccctca
aaccgccace
atcataggty
ttgggacctyg
gttatgaate
tacccagtcea
tctttecatee
gtggaggatyg
gctattgcag
cgagccagca
gtttcteccaa
agtgacgatg
actgaaaact
gctgttgect
tcecetgggee
accccaaaaa
ggtcagaatg
cagcctgcaa
gctattctgt
accttttgtyg
atcaacagca
tttaaacacc

7155

tgtgecgecaa
tgcaccgagt
cttgtgecece
tggcceetgge
tecetetgetg
gcecacatgec
ttaacccegt
ttaagtgtaa

ttacaagtcc
gtttggtgac
tcecagacegt
tttteteecat
tggtgtgtga
tgecteateat
agecggaccac
tctgggetcece
gggagtgcta
ccttetattt
agagcaggat
gtctggtaca
gcetggagea
gtgttcaggg
ctaatatgag
attccaaaga
gtgactcatg
gagatgaaaa
aaaagaagcc
tggctttceat
caccttgecat
ctatecaacce
ttctcatgtyg

PCT/US2004/021887

tggcgeggtyg
gggcaactcce
cgectetttce
ccgagagagg
gctgeccttie
caccctgttg
catttacgca
cttctgeege

ttataagaca
cattatcggg
caacaattac
gaacttgtac
cctttggcta
cagctttgac
aaaaatggeca
agccattcte
cattcagttt
gccagtgate
aaagaaggac
aggaaggata
caacaaaatce
agaggagaay
agatgatgaa
tgagaactct
taccccaact
gcagaatatt
tectecttee
catcacttgg
ccceaacact
tgcctgetat
tcattataag

26

25

840
200
960
1020
1080
1140
1200
1260
1266

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1140
1200
1260
1320
1380
1401
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<210>
<21i>
<212>
<213>
<400> 30
gaattcatga

30
27
DNA

<210>
<211>
<212>
<213>
<400> 31
agatctectt

31
25

<210>
<21l1>
<212>
<213>
<400> 32

cttcagatag
ctgtgtagtg
taaaccttca
actgttctct
aaagaaacag
gccagaagag
gattatcaag
aaaatcaatg
atctttggtt
aagagcatga
actgtcecect
caactcttga
ctgacaatcg
gtcacctttyg
ccaggaatca
tttecataca
gggctggtce
ctteggtgte
attgtttatt
gaattctttg
acagagactc
gagaagttca
aaatgctgtt
tccactgggag
ccagteagag
ggagaggtct
ttggcatctg
aaaatatgtt
gacaaactct
attgctgatt
caacttttta
gtcttgctat
gtgatttcce
ttgtggeetg
tattgctggce

32

DNA

DNA
Homo Sapiens

3655

Homo Sapiens

ataactcaac

gtagcgecta

Homo sapiens

attatatctg
ggatgagcag
gaccagagat
gattcttttc
catttcetac
ctgagacatc
tgtecaagtee
tgaagcaaat
ttgtgggcaa
ctgacatcta
tetgggetcea
cagggctcta
ataggtacct
gggtggtgac
tectttaccag
gtcagtatca
tgcecgetget
gaaatgagaa
ttctecttetg
gcctgaataa
ttgggatgac
gaaactacct
ctattttcca
agcaggaaat
ttgtgcacat
tttttaaaag
tttaaagtag
gatgaaaaat
cccttcacte
cttgagttta
cctagtacaa
ggggagaaaa
cteccaaggta
ggagagcetgg
aaagacagaa

aaactcc

tgtte

gagtgaagga
agaacaaaaa
ctattctcecca
gccttcaata
ttttatactg
cgttceccecta
aatctatgac
cgecageeege
catgctggtce
cetgetcaac
ctatgctgee
ttttatagge
ggctgtegte
aagtgtgatce
atctcaaaaa
attctggaag
tgtcatggtc
gaagaggcac
ggctecctac
ttgcagtagc
gcactgetge
cttagtctte
gcaagaggct
atctgtgagce
ggcttagttt
gaagttactg
attagatctt
agcaaccttt
cgaaagttcc
gtgatctgaa
ggcaacatat
gacatgaata
tggttaataa
ggaagettet
gcctecactge

teetgecace
caaaataatc
gcttatttta
cacttaatga
tctatatgat
caagaaactc
atcaattatt
cteectgeete
atccteatcc
ctggecceatct
gcecagtggg
ttetteotetg
catgctgtgt
acttgggtag
gaaggtctte
aattteccaga
atetgcetact
agggctgtga
aacattgtce
tctaacaggt
atcaacccca
ttccaaaagce
ccegagegag
ttgtgacacg
tcatacacag
ttatagaggg
ttaagcccat
ttatectecce
ttatgtatat
cagaaatacc
aggttgtaaa
tgattagtaa
gtttcactga
taaatgagaa
aagcactgca

8/55

tacgtatctg
cagtgagaaa
agctcaactt
tttaactceea
tgatttgeac
tceceegagty
atacatcgga
cgctctactc
tgataaactg
ctgacctgtt
actttggaaa

gaatcttett -

ttgctttaaa
tggctgtgtt
attacacctyg
cattaaagat
cgggaatcet
ggcttatett
ttctecetgaa
tggaccaagc
tcatctatgce
acattgccaa
caagctcagt
gactcaagtg
cctgggetgg
tctaagattc
caattataga
ttcacatgca
ttaaaagaaa
aaaattattt
tgtgtttaaa
agaaatgaca
cttagaacca
ggaatttgag
tgggcaagct

PCT/US2004/021887
27
25
gcatagtatt 60
agceccgtaaa 120
aaaaagaaga 180
ceetecttea 240
agctcatctg 300
gaacaagatg 360
gccectgecaa 420
actggtgtte 480
caaasaggctg 540
ttteettett 600
tacaatgtgt 660
catcatccte 720
ageccaggacyg 780
tgcgtetcte 840
cagctctcat 900
agtecatcttg 9560
aaaaactctg 1020
caccatcatg 1080
caccttecag 1140
tatgcaggtg 1200
ctttgteggyg 1260
acgcttetge 1320
ttacacccga 1380
gagctggtgac 1440
gggtggggtyg 1500
atccatttat 1560
aagccaaatc 1620
tcaagttatt 1680
gcctecagaga 1740
cagaaatgta 1800
acaggtcttt 1860
cttttcatgt 1920
ggcgagagac 1980
ttggatcate 2040
tggctgtaga 2100
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aggagacaga
cttgacggca
agaaggttta
ccaccaacag
gggaaggagg
gatgcagagt
agagagaate
aaggaggagg
gtttgcagag
tgacttcata
tagatttatg
ctaggtgagg
caaccacagg
tcattcaggg
gcctgaaaaa
tttaaccgte
agccttaaaa
g99999g99g9cg
aaaaaatcgt
tttcaaaggg
gagactgttt
tagtaagtgg
actttctcag
gggaaatgtce
accctctggg
tgaaagttac

<210>
<21l1l>
<212>
<213>
<400> 33
gcggecegeat

33
31
DNA

<210>
<211>
<212>
<213>
<400> 34

ggatccctgg

34
25
DNA

<210>
<211>
<212>
<213>
<400> 35
ggtctccaat

35
33
DNA

<210>
<211>
<212>
<213>
<400>

36
21
DNA

36

getggttgygg
ttgcteegte
ctctgtggec
cccteaggte
gaggtatteg
cagcagaact
cctagtcette
aggaggttta
cttgaacaca
gatttecttce
aatacacgag
attgattacc
cagecatttag
atagcactga
ctaagatgct
aataggcaaa
cccacaaaag
ccttaggtac
ctecteccteoce
agagagagag
tgaatttggg
tgagaactac
cctctgaata
ttteettttg
ccaagtcaaa
aaattgcttg

Homo Sapiens

ggattatcaa

Homo Sapiens

cggcagaact

Homo Sapiens

tcatggatta

Homo Sapiens

aagacatggg
taagtcatga
aaaggagggt
agggtgagga
taaggatggg
dgggtggatt
aagcagattg
ggtcaagaag
gtctcaccca
ccatccecage
gtatgaggtc
tagtagtcat
cacatactac
gcaaagcatt
gcctgecececag
gg99gggaagg
tacaatttac
ttattccaga
ctttgaaatyg
gtttttttet
ggatggctaa
tcagggaatg
tgaacggtga
ctcttaagtt
gacattctga
aaagaaaata

gtgtcaagtc

tacac

tcaagtgtca

gaggaaggac
gctgagcagg
caggaaggat
tggectctge
aaggagggag
tggtttggaa
gagaaaccct
aagatggatt
gactccaggc
tgaaatactyg
taggaacata
ttcatgggtt
acattcaata
gagcaaaggg
tgcacacaag
gacatattca
cagcectecgt
tgecttetee
aatataccce
gttcttecte
aaccatcata
aaggtgtcag
gcattgtgge
gtggagagty
catcttagta
tgcatctaat

agt

9/55

aaggctagat
gagatcctgg
gagcatttag
taagctcaag
gtattegtgce
gtgagggtca
tgaaaagaca
ggtgtaaaag
tgtecttteac
aggggtctcc
cttcagctea
gttgggagga
agcatcaaac
gtcccatata
tgtaggtatc
tttggaaata
atttecagact
agacaaacca
ttagtgtttg
atatgattgt
gtacaggtaa
aataataaga
tgtcagecagg
caacagtagce
tttgeatatt
aaaaaacacc

PCT/US2004/021887

catgaagaac
ttggtgttge
ggcaaggaga
gcgtgaggat
agcatatgag
gagaggagtc
tcaagcacag
gatgggtetg
tgaatgcttc
aggaggagac
cacatgagat
ttctatgagg
tcttagttac
ggtgagggaa
attttctgea
agctgecttg
gaatgggggt
gaagcaacag
ggtatattca
gcacatactt
ggtgagggaa
ggtgetactg
aagcaacgaa
ataggaccct
cttatgtatg
ttcta

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3655

31

25

33
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gacgacagcec aggtacctat c

<210>
<211>
<212>
<213>
<400> 37
ggcagcecgtc
cgtggatgeg
cctatggett
ctgtecctggt
gacgggaagy
gctgtecateg
cagaccacca
ctggtcatge
cactgtgaca
tgtgccatca
tacagctecca
atctcctgee
aacccggect
ctgctggtct
aaacgcagca
caccccgagyg
aacaggcgga
agcaccagcc
actctceceeg
gagaagaatg
atgcccaatg
cagaaggaga
tggctgeect
gtccetgtaca
tacaccacct
tgctgectge
ccttgecgaac
cctgecagtgt
cagtgctagt
gctcatagag
geettecttg
gctgagtttt
cacaccctge
cagtcetggyg
caaaaacctt
acccacctca
cteatettga
tgetgecttce
ggcctggeag
ggttctttga
cttctggect
ccacggctaa
ggggaagctg
caccaaacta
aaa

37
2643
DNA

<210
<211>

38
27

Homo sapiens

cggggecgece
gcgggagetg
gaagagcctg
atgatgatga
cggacagacc
tctteggeaa
ccaactacct
cctgggttgt
tcttegtcac
gcatcgacag
agegecgggt
cactcctett
tegtggtcta
acatcaagat
gecegagettt
acatgaaact
gagtggaggc
cacccgagag
accegtecca
ggecatgecaa
gcaaaacccg
agaaagccac
tettecateac
gegectteac
tcaacattga
ccgecacagea
cgtgagcagy
tcgettagget
gagctgggca
tcececectee
accttcectet
ctetttgtgg
aaggcccaca
agacccatgt
agctccectee
cccegttaca
agggcceagyg
tgacggcect
ggaggtcagyg
gggactgcct
ttectetete
gaggctgetg
cagettggga
ataaaacttt

actctccteg
gaagcctcaa
gccaccecagt
tctggagagg
ccactacaac
cgtgetggtg
gatcgtcagc
ctacctggag
tetggacgtce
gtacacagct
caccgteatg
cggactcaat
ctectccate
ctacattgtce
cagggccceac
ctgcaccgtt
tgceeceggoga
gacccggtac
ccatggtetce
agaccacceec
gacctcceccte
tcagatgctce
acacatectg
gtggctggge
gttecgeaag
gcectgettee
aaggecctggg
ccatgetect
tggtaccage
cacctccagt
ggggctctag
ggcttggegt
ggaggcaagc
aaataccaga
cgcacceccga
gcteccccaag
agggtctatg
gcaatgtatc
ccectggaact
ctgccacact
ctgtttcoet
aaaaccatct

gagceccctgg
gacgagtcac

gccggteect
gcagccggceyg
ggctecacceg
cagaactgga
tactatgceca
tgcatggety
ctcgcagtgy
gtggtaggty
atgatgtgca
gtggccatge
atcteccateg
aacgcagacc
gtctecttet
cteccgeagac
ctgagggctce
atcatgaagt
gceccaggage
agccecatee
cacagcactc
aagattgeca
aagaccatga
gececattgttc
aacatacact
tatgtcaaca
gecttcetga
cacctceetg
tggatcggee
cactgcecge
cectggggety
ccccetatece
ggttgctgga
ggagcaggcg
aagctctctt
ctgcaggttyg
tgtggaccte
tggtttccac
gggagaggaa
cctteteaca
ctatctggge
ctgacgcaaa
tccettecac
ggcctggect
ggectagact
cttcecaggac

10/55

ggctceccgga
ccgtectetge
ccetgatgga
gcecggccett
cactgctcac
tgteceegega
ccgacctect
agtggaaatt
cggcgageat
ccatgctgta
tcetgggtect
agaacgagtg
acgtgcecctt
gccgeaagceyg
cactaaaggg
ctaatgggag
tggagatgga
cacccagcca
ccgacagecce
agatectttga
gccgtaggaa
teggegtgtt
gtgactgcaa
gcegecgtgaa
agatcctcca
cccaggeegg
tectetteac
acaccctcac
ggceceeoccag
ttggcaccaa
gecetgagtea
gtggggagag
gccgaggagce
gaccccagag
tacttteccag
atgctctgag
ctcettggee
gracatgetg
ctgggctagy
accactttce
tgecetcetgee
ggccctgcce
ctgtaacate
ccoctgggtaa

PCT/US2004/021887

21
ggcggeegeyg 60
cceggggege 120
tccactgaat 180
caacgagtca 240
cctgecteate 300
gaaggcgcetg 360
cgtecgeccaca 420
cagcaggatt 480
cctgaacttg 540
caatacgcgce 600
gtecctteace 660
catcattgcc 720
cattgtcace 780
agtcaacacce 840
caactgtact 800
tttcccagtg 960
gatgctetee 1020
ccaccagctg: 1080
cgccaaacca 1140
gatccagace 1200
gctctcecag 1260
catcatctge 1320
catccecgect 1380
ccceateate 1440
ctgctgacte 1500
ccagcctcac 1560
cceggcagge 1620
tctgecagag 1680
ctcaggggca 1740
agatgcagcc 1800
gggcccagag 1860
atggacagtt 1920
caggcaactt 1980
attcecccaage 2040
gctagtccgg 2100
aagaggagce 2160
tagcccacce 2220
gcecagectgg 2280
ggacatcaga 2340
ttttctatte 2400
ttagaggagc 2460
tgaggaagga 2520
actatccatg 2580
aaaaaaaaaa 2640

2643
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<212>
<213> Homo
<400> 39

gaattcatgg

DNA

<210>
<211l>
<212>
<213> Homo
<400> 39
agatctgcag

39
25
DNA

<210>
<211>
<212>
<213> Homo
<400> 40

atgggcgaca

tacctgggaa
gtcetggtgy
tteegetatg
gtggccaacg
caggaacgcce

ccaaacctte

ggtgtggact

cggaattctg
cagcccacag
gcctetetgg
accaacaaca
atctgecttt

actgtggcac
aaccgagaga
gcctcectagea
tacaaagtga
agcgacgtgg
ccgcatcggg
acaaatgatg
gatgacaagg

ggccggeect

40
1301
DNA

<210>
<211>
<212>
<213> Homo
<400> 41
ggtaccatgg

41
30
DNA

<210>
<211>
<212>
<213> Homo
<400> 42
ggatcctetg

42
438
DNA

Sapiens

atccactgaa

Sapiens

tggaggatct

sapiens

aagggacgcg
agcgggactt
atcctgagta
gccgggagga
tacagtcgtt
tcatcaagaa
catgttctgt
atgaagtcaa
tgegtctggt
ccgagaccac
ataaggagat
ccaacaagac
tcaacacagc
ccagctegac
agcggggect
ccctgttgag
aagtgaaget
ccgtggaact
aagttccaga
acgacattgt
aggaagagga
gcctececacgt

Sapiens

gegacaaadg

Sapiens

ttgttgagcet

tectgtcce

tcagg

agtgttcaag
tgtggaccac
tctcaaagag
cctagatgte
ccecaccggece
gctgggcgag
gacactgcag
ageccttetge
catccggaag
caggcagttc
ctattaccat
ggtgaagaag
tcagtacaag
gttetgcaag
cgecttggac
ggaaggtgcc
ggtggtgtcet
gcecetteace
gaacgagacd
atttgaggac
ggatggtacc
ggctccgget

gacgcgagtg

gtggagagcc

aaggccagtce
atcgaccteg
cggagagtet
ctgggcetga
cececgaggaca
cacgcttacc
ccggggceccy
geggagaatt
gttcagtatg
ctcatgtcegyg
ggagaaccca
atcaagatet
tgccctgttg
gtctacacac
gggaadgctca
aaccgtgaga
cggggcggec
ctaatgcacce
ccagtagata
tttgctegece
ggctctececac
ccactctegt

tgtaccatce

11/55

caaatggaaa
tggacccetgt
atgtgacget
cctttegeaa
agaagecccet
ctttecacctt
aagacacggg
tggaggagaa
ccccagagag
acaagccctt
tcagcgtcaa
cagtgcgeca
ccatggaaga
tgaccccecctt
agcacgaaga
tcetggggat
tgttgggaga
ccaagcccaa
ccaatctcat
agagactgaa
agctcaacaa
g

tectette

PCT/US2004/021887

27

25

gctcaccgtce
ggatggtgtg
gacetgegece
ggacctgttt
gacgeggetg
tgagatccect
gaaggcttge
gatccacaag
gcetggecece
gcacctagaa
cgtccacgte
gtatgcagac
ggctgatgac
cctagccaat
cacgaacttg
cattgtttce
tcttgeatce
agaggaacce
agaacttgac
aggcatgaag
cagatagacg

30

48

60
120
180
240
300
360
420
480
540
600
660
720
780
840 .
900
960

1020
1080
1140
1200
1260
1301
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<210> 43
<211> 27

<212> DNA

<213> Homo Sapiens
<400> 43

ggatccattt gtgtcaagtt

<210> 44
<211> 27
<212> DNA

<213> Homo Sapiens
<400> 44

ggtaccatgg gggagaaacc
<210> 45

<211> 24

<212> DNA

<213> Homo Sapiens
<400> 45
ggatcctgtg gcatagttgg

<210> 48

<211> 33

<212> DNA

<213> Homo Sapiens
<400> 46

tgtgcgegeg gacgcacccee

<210> 47
<211» 27
<212 DNA

<213> Homo Sapiens
<400> 47
gaattcatgg atccactgaa

<210> 48
<211l> 32
<212> DNA

<213> Homo Sapiens
<400> 48

tgtgegegeg cagtggagga

<210> 49
<211> 33
<212> DNA

<213> Homo Sapiens
<400> 49
gecggccgeca ccatgaacgg

ctatgag

cgggacc

tatc

acccagectg ggt

tetgtece

tettecaggaa ggce

taccgaaggc cca

12/55

PCT/US2004/021887

27

27

24

33

27

32

33
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<210>
<211>
<212>
<213>
<400> 50

tgtgcgegeg

50
30
DNA

<210>
<211l>
<212>
<213>
<400> 51
gagctcegtg
cagttccacc
gaaggaacga
ggcagcgaga
cecgecaggcetce
gtcecageegyg
tgcaatcgcec
tgcgccccega
cccgacagcea
ccggccatcc
ggcaactegce
atttacatat
agtacggtct
tccattgatt
cgctacattg
aagatcatca
cttggaggca
gatgatgact
gtgatccetg
gtceggetec
gtcetggtgg
gtggaggcetc
atcgeocttag
aacttcaagc
agcactagca
atgaataaac
gagttcaatg

51

DNA

<210>
<211>
<2132
<213>
<400> 52

ggtctacttg

52
24
DNA

<210>
<211>
<212>
<213 >
<400> 53

gcgegeacag

53
27
DNA

1602

Homo Sapiens

cacagaagct

Homo sapiens

ctgggaggtg
aggggccggt
gcgetetteg
agtccgttet
cgggtcccca
ttettteget
ccaccatgga
gcgectgect
acggecagegdc
cggtcatcat
tggtcatgtt
ttaacctggce
acttgatgaa
actacaacat
ccgtgtgeca
atatctgcat
ccaaagteag
actcctggtyg
tcectcatcat
tttetggete
tggtggcagt
tggggagcac
gctataccaa
ggtgtttceg
gagtccgaaa
cagtatgact
atctaggttt

Homo Sapiens

atgaattect

Homo Sapiens

aagtcccgga

cctggaaggc

ggaagggggc
gcctagaatt
ccectetetg
cecetgtectg
gcgccegetygg
cecegeagegce
ctececeegate
gceccceaac
cggcteggag
cacggcggtc
cgtgatcatce
tttggcagat
ttectggect
gttecaccage
cceegtgaag
ctggetgcetg
ggaagacgtce
ggacctette
catcgtetge
ccgagadaaa
cttegtegte
ctcccacage
cagtagectg
ggacttctge
tacagttcag
agtcgtggag
aactcagatce

ggcec

aacaccg

ttgaccctgg
ggtgagggag
gcacccagcg
cceceeggega
ccagggcgcg
cgcaggtgcce
cagatcttce
agcagcegect
gacgcgeage
tactccgtag
cgatacacaa
gectttagtta
tttggggatg
atcttcacct
gctttggact
tcgtcatetg
gatgtcattg
atgaagatct
tacaccctga
gatcgecaacc
tgctggacte
acagctgcte
aatcccattc
ttteccactga
gatcctgett
atgtcttegt
actactgcag

13/55

ggactcaggc
gcacctcagg
gegegectge
cttgeggece
ggcaaagttt
gcctgtecete
gcggggagcec
ggtttcccgg
tggagccege
tgttegtegt
agatgaagac
ctacaaccat
tgctgtgecaa
tgaccatgat
tcegeacace
ttggcatcete
agtgctccett
gegtectteat
tgatcectgeg
tgcgtaggat
ccattcacat
tctecageta
tctacgectt
agatgaggat
acctgaggga
acagttctte
te

PCT/US2004/021887

agtctgggga
ggctggggga
tggccggaaa
gggtgggagt
gcctcteoege
gccttcetge
gggccectace
ctgggccgag
gcacatctcc
gggettggtg
agcaaccaac
gccectttcag
gatagtaatt
gagcgtggac
cttgaaggca
tgcaatagtce
gcagttcececa
ctttgecette
tecteaagage
caccagactg
attcatectg
ttacttetge
tcttgatgaa
ggageggcag
catcgatggg
gggaagagag

24

27

30

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1602
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<210>
<211>
<212>
<213>
<400>
Gly Ser Glu

<210>
<211>
212>

<213>

<400>

Met
Lys
Lys
Leu
Glu
65

Leu
Phe
Ser
Ala
Thr
1458
Leu
Glu
Asn
Ile
Pro
225
Ser
Ile
Ile
Ile
Tyr

305
Gly

Lys
Lys
Asn
Thr
50

Gln
Lys
val
val
Thr
130
Val
Asp
Asp
Asn
Gly
210
Thr
Arg
Val
Ala
Gly
290

Tyx

Ser

54
10
PRT
Homo
54

55
881
PRT
Homo
55

Leu
Leu
Asn
35

Arg
Leu
Met
Gln
Glu
115
Sexr
Ser
Phe
Asp
Gly
195
Phe
Met
Leu
His
Ser
275
Ala

Gln

Ile

Sapiens

Asn

Leu
5

sapiens

Leu
Lys
20

Trp
Ala
Phe
Asp
Asp
100
Thr
Ser
Ile
Met
Met
180
Phe
Lys
Ile
Leu
Ser
260
Lys
Trp

Asn

Ile

Ser
5
Cys
Glu
His
Leu
Ser
85
Asn
Asp
Ser
Asp
Pro
165
Sexr
Phe
Pro
Thy
Gln
245
Pro
Asp
Cys

Ala

Leu

Tyr Phe Gln Leu Arg

Ser
Ser
Cys
Leu
Leu
70

Leu
Val
Met
Glu
Ser
150
Arg
Asp
Gly
Glu
Asp
230
Ser
Thr
Gln
ile
Lys

310
Val

Ile
Lys
Arg
Thr
55

Ile
Gln
Asn
Pro
Glu
135
Ala
Asp
Gly
Asp
Asn
215
Arg
Tyr
Leu
Trp
Glu
295

Ser

Thr

Glu
Glu
Tyr
40

Glu
Phe
Asp
Lys
Leu
120
ser
Ala
Ala
Leu
Gly
200
Tyr
Tyxr
Leu
Met
Gln
280
Gly
His

Ala

10

Gln Ala
10

Lys Pro

25

Ser Pro

Val Glu
Pro Arg
Ile Lys
a0
Asp Ala
105
Thr Leu
Ser Asn
His His
Leu His
170
Pro Phe
185
Ser Leu
Thr Asn
Thxr Leu
Asn Asn
250
Met Leu

265
Ile Leu

Glu Ser
Leu Thr

Leu His

Cys
Lys
Lys
Ser
Glu
75

Ala
val
Arg
Lys
Asp
155
Gly
Leu
Leu
Ser
Ala
235
Phe
Tyr
Phe
Thr
Ser

315
Leu

14/55

Asp

Cys’

Thr
Arg
60

Asp
Leu
Thr
Gln
Gly
140
Asn
Phe
Lys
Cys
Asn
220
Ser
His
Asn
Asn
Asp
300

Lys

Leu

Ile
Ala
Lys
45

Leu
Leu
Leu
Asp
His
125
Gln
Ser
Asp
Thr
Ile
205
Val
Arg
Pro
Asn
Cys
285
Ile

Val

Ser

Cys
Lys
30

Arg
Glu
Asp
Thr
Arg
110
Arg
Arg
Thr
Trp
Asp
190
Leu
Asn
Ser
TyY
Gln
270
Ile
Asp
Phe

Arg

Arg
15

Cys
Sex
Arg
Met
Gly
85

Leu
Ile
Gln
Ile
Ser
175
Pro
Arg
Arg
Thr
Cys
255
Ile
Len
Val

Glu

Tyr

PCT/US2004/021887

Leu
Leu
Pro
Leu
Ile
80

Leu
Ala
Ser
Leu
Pro
160
Glu
Asn
Ser
Leu
Thr
240
Pro
Glu
Ala
Phe
Ser

320
Thr



Gln
Ile
Phe
Val
385
Gln
Gln

Ala

Val

Cys
465
Met

Trp
Ile
Ser
Arg
545
Val
Asn
Leu
Leu
Thr
625
Val
Ile
Ser
Asn
val
705
Ser
Thr

Leu

Asn

WO 2005/007822

Trp
Arg

Ser
370

Tyr
Leu
Arg
Arg
Thr
450
Asn
Asp
Leu
Ile
Gln
530
Cys
Sexr
Cys
Leu
Leu

610
Phe

Cys
Ser
ala
Ile
690
Pro
Asn
Pro

Gln

Phe
770

Arg
Met
355
Asp
Ser
ser
Thr
Leu
435
Ala
Glu

Ile

Ser

Tyxr
515
Leu
Ser
Ser
Ser
Ser
595
Gln
Lys
Ala
Tyr
Thx
675
Sexr
Leu
Arg
Ser
Ser

755
Asn

Gln
340
Ala
Ser
Trp
Gln
Thr
420
Leu
Glu
Tle
ser
Phe
500
Val
Glu

Ile

Tyr
580
Bsn
Gln
Ile
Pro
Asn
660
Ile
val
Lys
Pro
His
740

Leu

Gln

325
Lys

Ile
Ser
Glu
Asn
405
Thr
Gln
Lys
Glu
Thr
485
Thr
Leu
Gln

Met

Met
565

Tyr
Ser
Ile
Gln
Phe
645
Asn
Ala
Lys
Ser
Pro
725
Arg

Val

Ser

Thr
Ser
Ile
Ile
390
Thr
Gly
Val
Ser
Glu
470
Thr
Arg
Arg
Asp
Leu
550
Asp
Leu
Lys
Asn
Thr
630
Leu
Sexr
Gln
TyY
Gly
710
Ser
sexr

Pro

Gly

Asn
Leu
Leu
375
Gln
Ile
Pro
Phe
Pro
455
val
Ala
Phe
Asp
Gln
535
Ser
Asn
Phe
ser
Thr
615
Cys
Leu
Asn
Tyr
val
695
Ala
Arg
val

Leu

Asn
775

Thr
Gly
360
Glu
Leu
Ser
Thr
Thr
440
Ile
Ser
Leu
Glu
Phe
520
Asn
Bsp
His
Asn
Asn
600
Val
Glu
Ser
Gly
Pro
680
Ser
Ser
Asn
Thr
Thr

760
Ile

Ser
345
Leu
Gln
Ser
Phe
Ile
425
Lys
Cys
Arg
Thr
Leu
505
Phe
Asp
Ala
Asn
Ala
585
2la
Leu
Lys
Gln
Ser
665
Thr
Pro
Phe
Ser
Pro
745

Pro

Ala

330
Tyr

Asn
Arg
Leu

Pro
410

VT
Ile
Ala
Gln
Asn
490
Lys
Thr
His
Ala
Val
570
Val

Glu

Met

Tyr

Asn
Arg
Arg
Leu
395
Ser
His
Tyr
Lys
Ala

475
Leu

Trp
Asn
Gln
Gln
555
Thr
Leu
Asn

Leu

Ile

. 635

Cys
650
Ala
Leu
Gly
Ser
Pro
730
Phe

Ser

Asp

Ala
Ile
Pro
Ser
Asp
718
val
Leu

Ala

Ser

15/55

Phe
Asp
Arg
380
Tyr
Ser
Gly
Glu
Lys
460
Pro
Leu
Lys
Phe
Ser
540
Arg
Pro
Val
Asn
Leu
620
Gln
Ile
Lys
Glu
Val
700
Leu
Thr
Gly

Leu

Ser
780

His
Leu
365
Ile
Gly
Val
Ile
Leu
445
Cys
Lys
Lys
Gln

Thr
525
YT

Thr

Pro
Glu
605
Lys
Val
Pro
Asn
Glu
685
Gly
val
Ile
Gln
Phe

765
Leu

Ser
350
Pro
Trp
Arg
Asp
Ile
430
Asp
Leu
Phe
Glu
Leu
510
Gln
Glu
val
Phe
Ile
590
Thr
Lys
Leu
Leu
Ile
670
Asn
Pro
Lys
Pro
Gln
750
Gly

Ser

335
Phe

Ser
Trp
Ser
Asp
415
Glu
Lys
Met
Leu
His
495
Sex
Lys
val
Met
Ala
575
Lys
Ala
Leu
Glu
Pro
655
val
Val
Ser
Leu
Arg
735
Gln

Gly

Phe

PCT/US2004/021887

Ser
Ser
ser
Ile
400
Val
Thr
Thr
Ile
Gln
480
Pro
Leu
Lys
Lys
Ser
560
rp
Thr
Gln
Ala
Glu
640
His
Gly
Asn
Pro
Leu
720
Ser
Gln

Ala

Thr



Phe
785
Ser
Phe
ser

Phe

TYY
865
Glu

<210>

WO 2005/007822

Thr
Gln
Met
Lys
Gly

850
Asn

<211>

<212>
<213

<400>
Pro Gln Lys

<210
<211>
<212>

<213>

<400>

Met
Ser
Arg
Glu
Gly
65

Pro
Asp
Phe
Ala
Ile
145
Phe
Pro

Glu

Gly

Asp
Gly
Phe
Arg
50

Tyx
Pro
Gly
Gln
Ile
130
Glu
Gln
Val

Leu

Asp
210

Asn
Ala
Asn
Pro

835
Ile

Tyr

56
13
PRT
Homo
56

57
549
PRT
Homo
57

Asp
Pro
Arg
35

Ser
Thr
His
Tyr

Asn
115
Sexr
Glu
Val
Leu
Lys

195
Glu

Ser
Leu
Asn
820
Leu

Thr

Leu

Ser
Ser
805
Glu
Serxr

Thr

Phe

Sapiens

Gly

Ser
5

sapiens

Leu

Tyxr
20

Tyr
Thr

Gly

Arg.

TYY
100
Leu
Gln
Gln
Thr
Ser
180
Ile

Ile

Phe
5
Val
Lys
Asp
Pro
Pro
85
Glu
Gly
Arg
Arg
Val
165
His
Cys

Phe

Asn
790
Gln
Ile
PYQ

CGly

Asp
870

Gly
Pro
Thr
Gly
Met

855
Asp

Pro
Ile
Ala
Trp
840
Phe

Glu

Asn
Ala
Ser
825
Thr

Asn

Asp

Ala Ser Glu Lys

Pro
Glu
Cys
Thr
Gly
70

His
Ala
Ile
Ile
Gly
150
Arg
Pro

Arg

Leu

Leu
Ile
Glu
Thr
55

Thr
Pro
Asp
Gln
Gln
135
Asp
Asp
Ile

Val

Leu
215

Ile
Ile
Gly
40

Lys
Val
His
Leu
Cys
120
Thr
TYY
Pro
Phe
Asn

200
Cyse

Phe
Glu
25

Arg
Thr
Arg
Glu
Cys
105
val
Asn
Asp
Ala
Asp
185
Arg

Asp

Leu TIle
. 795

Ser Ser

810

Lys Ile

Asp Gln
Thr Thr

Thr Pro
875

Thr
Asn
Asp
Thr
Thr

850
Pro

Thr
Val
Asp
Ala
845
Met

Asn

Thr Met Val Phe

10

Pro ser
10
Gln Pro

Ser Ala
His Pro
Ile Ser
75
Leu Val
90
Pro Asp
Lys Lys
Asn Asn
Leu Asn
155
Gly Arg
170
Asn Arg

Asn Ser

Lys Val

16/55

Glu
Lys
Gly
Thr
60

Leu
Gly
Arg
Arg
Pro
140
Ala
Pro
Ala

Gly

Gln
220

Pro
Gln
Ser
45

Ile
Val
Lys
Ser
Asp
125
Phe
Val
Leu
Pro
Ser

205
Lys

Gln
His
Gly
830
TyY

Asp

Pro

Ala
Arg
30

Ile
Lys
Thr
Asp
Ile
110
Leu
His
Arg
Leu
Asn
190
Cys

Glu

Thx
Asp
815
Asn
Asn

Asp

Lys

Gin
15

Gly
Pro
Ile
Lys
Cys
95

His
Glu
val
Leu
Leu
175
Thr

Leu

Asp

PCT/US2004/021887

Asn
800
Asn
Agn
Ala
val

Lys
880

Ala
Met
Gly
Asn
Asp
80

Arg
Ser
Gln
Pro
Cys
160
Thr
Ala

Gly

Ile
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Glu Vval
225

Gln

Phe Thr Gly Glu

230
Arg

Pro Ala Phe
235

Val

Tyx Gly Trp sSer

240
Pro

Arg Gly Ser

Ala Val Gln Val Ala Ile

250
Val

His Phe
245
Ser

Asp Thr Pro
255

Gln

Arg

Ala Pro Leu Gln

260
Ser

Ala val Met
270

Phe

Pro Ser Leu
265

Ser

Asp Arg

Glu Glu Glu
285

Lys

Leu
280
His

Pro
275
Asp

Arg Arg Asp Arg bro Met Gln

Leu Pro Thr Ile

290
Tyxr

Glu Glu
300

Ser

Asp Asp Arg
295

Ser

Arg Arg Lys Arg
Thr
305

Pro

Glu Thr Phe Lys Ile Met Pro Phe Asn

310
Pro

Lys Lys
315

Ile

Gly
320

Thr Glu Pro Arg Pro Thr Ala Arg

325
Val

Arg Val Thr
335

Phe

Arg Pro
330

Thr Ala Pro
345

Asp

Gln Thr
350

Met

Ser Pro Pro
340

Ser

Agn Ger Pro Lys Pro

Tyr

Ala Ser Leu Thy Ile

3585
Gly

Phe
360
Gln

Pro
365
Ala

Asn Glu Phe Ser Leu Leu

Gln Ile Ala Ala Leu

380
Ser

Asn Leu
375

Thr

Ser Ser
370

Pro

Pro Ser Ser

Ala
385
Leu

val Ala Gln
390

Ala

Leu Met val Ala Met Val Pro

400
Pro

Ser
395
Leu

Pro

Ala Gln Ala val

410
Ser

Thr Pro
415

Glu

Pro Pro Pro Pro

405
Ala

Pro Gly

Gln Sex val Gln

420
Glu

Ser Leu Pro Pro Lys Thr aAla

425
Leu

Gly
430
Asp

Gly

Thr aAla Gln Phe Ala

445
Val

His Glu
440
Ser

Leu Ser Leu
435

Ala

Leu Asp Asp

Leu Asn Thr Phe

455
Ser

Gly Leu Leu Pro Thr

450
Ala

Gly Asp Gly
460

Leu

Asp
Leu Val
465
Val

Glu Phe Gln Gln

475
Met

Ser Asn
470

Ser

Asp Leu Asn Gln Gly

480
His Thr Ala Glu Pro
485

Arg

Ser Met Ser Pro Leu Met Glu

490
Ser

Tyr
495
Glu Ala Ile Thr Asp
500

Pro

Leu Val Thr Gly

505
Gly

Gln Pro Pro
510

Leu

Arg Pro

Ala Thr
515

Asp

Thr Ser L.eu Pro Asn Ser

520
Ala

Pro Leu Gly Gly

525
Ser

Gly

Glu
530
Gln

Phe Ile

535

Phe
540

Asp Ser Ser Asp Met Asp Ala Leu Leu

Ser Ile Ser Ser

545

<210>
<211>
<212>
<213> Homo
<400> 58

58

1833

DNA

sapiens

ggaggtggga
aagtgtctta
aggcttecte
ctgggcatct
agagtgggtg
actccccage
tgagtgtgag
ggtcttecte

ggagggagtyg
actgagacgg
cagggtetgg
tcageecette
acagagccac
atggaggaag
tacacagact
ctgggcacca

acgagtcaag
gagtaaggca
agaacccaga
ttactctctg
ggagetggtg
gtggtgattt
ggaaatccete
cgggcaacgg

gaggagacag
agagagggtg
ggcagctceet
aggctcaagce
tececectgggac
tgacaactac

gggggccecte
tectggtgetce

17/55

ggacgcagga
gaggaaattc
cctgagtget
cagaaattca
cctetgeceg
tatggggcag
atccctgeca

tggaccgtgt

gggtgcaagg
tgcaggagac
gggaaggact
ggctgcttge
tettetctee
acaaccagte
tctacatgtt
ttcggagcag

60
120
180
240
300
360
420
480
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ccgggagaayg
cttegtggtyg
tgggacctte
cttetgectce
tgcteggetg
cgceoetectg
taaggtgcag
ggaggtgggc
gctgacctgt
cgagggcctg
tgcecetgtge
gcactggcec
cagctacgtc
cecaggectge
cagcagtggg
catgggcaag
tgtggttgac
tgceocttget
cagtgaacac
gtgacctgca
getgectget
cttctgatece

ccaaaaaaaa
f

<210>
<211>
<212>
<213>
<400> 59
aactgcagcce
ttaattctaa
gtattgcact
tttgaatacc
cccggecatag
atctaaggga
ttctgaactt
tececcgtgaa
gggttatcat
tcaagtccat
tectectaat
ttggcaggat
tcttcacact
tccaggecte
ccatgetget
gcaccaacca
aaatccattc
tttactacta
ggaatataca
tgtttgtggg
cctaccacta
gcctectgge
gtttcaggaa
ctcacagcac
tggcecacett
cttgattttg
attgttgtgt

59

1726
DNA
Homo sapiens

aggcgctcag
acgctgeccce
ttctgecaage
accggectcea
aggctgeggg
gceatgectg
tgctacatgg
cttggggtct
tacttettea
cggaagcggc
tggatgcect
tgtgactttg
aacagctgecc
acctcecatge
gagaagtcag
ggtggagaac
tagggctggag
ttetgaaaat
tggaagaggc
gagacttcct
gtgataccee
tgttagtcac
aaaaaaaaaa

agggagactc
geetttttat
ggtcatgtga
atagttagta
atcttatctt
acttttaggt
ggaggtggac
cgatgactgg
tetgatagge
gcgaaacgtt
aacgtgtget
tggctgeaaa
cacggcgere
ccatgecectg
ggccattcea
gaccttcatt
tatggcttec
cttcattget
tgtcaagaag
cctgttegee
ctetgaggtg
cttcaccaac
acagttcaac
tggaaggagt
tageacteate
ccceectgagg
ctgtgececte

ctgatatctt
tgtgggctac
tcagcagcta
gcttegaceg
tcagecgggge
teatggtgtt
actactccat
cgtecaccac
tcgeccaaac
gccggectget
accacctggt
acctecttect
tcaaccecett
tetgetgtgg
ccagctactce
agatgcacga
agcagagaga
cagagtcace
ttctagaagg
gccectggaact
cttaccteee
tgtagtteat
aaaaaaaaaa

agactagaat
ggctaagttt
aagcecagage
tatatgtact
catcttcact
gggaaaaaaa
catttecatge
tcccaccegg
ctcattggeca
ccaaacctgt
ccagtggatg
ctgatcccet
tcggeagaca
atgaagatct
gaggccgtgt
agctgtgece
tttctggtct
aaaaatctga
cagattgaat
ttctgectgge
gacacctcca
tcectgegtga
actcagctgce
acaacctgca
aatggaaaca
gacggttttg
Caaagagcct

cattgctage
ctacacgtac
cctecatette
ctacctggee
cgtggccacyg
acgcaccacce
ggtggccact
cgtgggettt
catecgetgge
cagcatcatc
gaagacgctg
catgaacatc
cctetatgece
ccagagcagg
tteggggeac
gaaatccate
agecctggcgac
tcetetgece
gaagaaattg
catctgtgaa
ccagtgecett
caaataaaac
aaa

ggaggtagaa
tgttgttgtt
agcaccagtg
cagagtattt
cggttgcaaa
atctagagat
actgcaacat
ggatcctcta
acatcacttt
tcatttcecag
ccagcaggta
ttatacagcet
gatacaaagce
gcctcaaagc
tttetgacct
catacccaca
tctacgtcat
tccagagtgce
cccggaagey
teccccaatca
tgctccactt
acccctttge
tctgttgeca
tgacctcect
tetgteacga
ctttatggct
tcagaatgct

18/55

ctggcggtgg
cgggactatg
gtcaacatgt
atcgtgagge
gcagttettt
ggggacttgg
gtgagctcag
gtggtgcceet
cacttecgea
gtggtgctgg
tacatgctgg
ttcecectact
tttttegace
tgcgcaggca
ageecaggggc
ccetacagece
ccteggeect
agagctgtce
tcectetgag
ctgggacaga
cttecagaata
tgtttgtgea

agaactgatg
aacttattga
tcaaaatagt
ttattaaaga
atcaatagtt
ggctctaaat
ctceagteac
tgtcatccecct
gatcaagatc
tetggetttg
cctggetgac
tacctctgtt
cattgtcegg
cgcekttate
cecatecctte
ctctaatgag
cccactgteg
ttacaatcett
acttgccaag
tgtcatctac
tgtcaccage
cetetacetg
gcctggeetg
caagagtacc
geggtatgte
agacaggaac
cctgagtggt
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ctgacctgac
actggccett
acgccagegt
cagtggccaa
gggtgctggce
agaacaccac
agtgggcetg
tcaccatcat
aggaacgcat
tggtgacett
gcagcctget
gcacctgeat
ccegettecg
cctcecacag
ccggecccaa
aggagaccct
cceeggectt
tcaaagecatc
gcegeegtgg
agcagaggayg
tctgecactgt
actgttgtat

cagagtgggt
atttagagtt
gacagagagt
aggcaaagag
aagaaatagc
gactgtttce
agtgcggatc
gcagtttatg
ttctgtacag
ggagacctgce
agatggctat
ggggtgtcetg
ccaatggata
tggatcatct
catgaggaaa
cttcacccca
atcatctctg
ccecgtggaag
acagtgectgg
ctgtaccgcet
atctgtgcecce
ctgagcaaga
atcatcecggt
aaccccteeg
tagattgacc
ccttgcatcc
gtaggtgggg

540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1833

120
180
240
300
360
420
480
540

© 600

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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gtggggaggc

<210>
<211>
<212>
<213>
<400> 60

tgaaacctaa
ggctgacttt
tcccecgegeg
gctgggggec
caatagatcc
tggaaaagga
cactggaaaa
tttgccaagt
tgetgtgatt
cttgaagatt
tgtgcettatt
cagtgtgcag
cattgeccatt
gtatgtegtg
tttgectgag
ggtectttetg
gcgatcttct
tgtcactgte
gcattatttt
cctetgecte
tgatttcagg
gatgcaagta
ttcaaccact
taggatgtag
tctecaccaca
catgagaaaa
atgacecececag
ccagtaactt
tatacacata
ctecagagatg
tgccagaatc
gtccagtgag
tgeectcatge
ggagttcgag
ttaaccaggt
attgagtatc
actccagctt
tectcagatt
aaacctgeat
catttgacaa
tgttcagctt
taaccctetg
atgtaaatac
gtaatagatt
gttggagtat
cagagggttt
atgccaaaat
gtgtaattga

€0

DNA

2876

ccaaatgatg

Homo sapiens

ceccgeeetgg
ctcteggtge
cccggegtcyg
gccatcctge
tctaaaggaa
gttacagttg
ctgaccactg
aacggcatgg
tacatggcca
gecctatcaca
ggetttttet
aggtattggg
ggcatctecc
aagcagacca
cagctettgyg
ttcecagect
gccatggatg
ctggccatgt
ctgattaaga
tctaccetta
gatcatgcaa
tcecectecacct
gttaagacct
aacctgttta
taccatgtgg
gtagtcccece
aaactgaacc
gcaaaaagta
tatatatttt
atcagtccaa
aggtttccaa
tgaggttctt
ctgtaatcct
accagcctgg
gtgtggtgca
actttaactc
gggtgataaa
caataatgag
ggtgtttatg
agtgccgtga
ataatgaaat
agtttttgta
aaattttgta
gttttgccac
ttattgtcag
ggaccacatce
gactttatac
tttataaata

gatcaccatt

ggaggegcege
gtccagtgga
gggcttccag
tagcagcctc
gaagccttat
aaacagtctt
tcttecttece
ccetgtgggt
atctggcecctt
tacatggcaa
atggcaacat
tcatcgtgaa
tggcaatatg
tetteattece
tgggagacat
tcctecacage
aaaactcaga
acctgatctg
gccagggeca
acagctgeat
agaacgctct
caaagaaaca
cctattgagt
atgttatgag
atgcagcacc
aaattaacat
aacagaagea
gacttggtgt
acatctggga
ctgaacgacce
tcaacagcag

gtaccacttc”

agcactttgg
ccatcatgge
cgtttgtaat
aggaggcaga
ataaaataaa
agctcagact
cacacagaga
taatttttga
ctgtttgttg
tgtattatta
taacttttga
ttagaatagce
ttttgtteac
tetttggaaa
aacgattgta
acaaaatttt

atattttgaa

agcagaggct
gctctgagtt
gaggatgcgg
tectetecetge
tagtaaggtt
ttetgtggat
aattgtctac
ctttetttte
ggctgaccte
caactggatt
gtactgttce
cccecatgggyg
gctgcectgatt
tgcectgaac
gttecaattac
ctctgecetat
gaagaaaagg
cttcactecct
gagccatgtc
cgacceettt
cctttgeega
ctcecaggaaa
tttccaggte
gacgtgtctyg
tctecaggatt
cagtgtetgt
gacttttecag
gaagactcac
teatgataga
ttacaaatga
tgagttggga
atcaaaatca
gaggctgagg
gaaacctcat
cccagttact
ggttgcagty
atagtecgtga
gggaacaggg
tttgagaace
aaagagaagc
acttattagy
ttaaagaaaa
tgacttcagt
atttgccact
ttgttatcta
atagtttgca
tttgtgactt
ttttacaact

19/55

agaagc

ccgattecggg
tcgaategge
agccccagcy
agtggcacca
gatggcacat
gagttttetg
acaattgtgt
cgaactaaga
ctctctgtca
tatggggaag
attctcttea
cactccagga
ctgctggtca
atcacgacct
tteetectete
gtgctgatga
aagagggcea
agtaaccttce
tatgccctgt
gtctattact
agtgtccgeca
teccagetett
ctcagatggg
ttatttccta
gctaggaget
ttcagaatct
aagatggtga
ttcteagcectg
cttgttaggg
ggaaaccaay
ttggacagta
tggatcttgg
caggcaatca
ctctactaaa
caggaggctg
agccgagatt
atcttgttca
cccaggaatc
attgttctga
aaacaatggt
actttgaatt
atgcaatcag
gaaattttea
tagtatttta
atacaaaatt
acatatttaa
ttaaaaataa
taaaaaaaaa

PCT/US2004/021887

1726
gcaggtgaga 60
ggcggeggat 120
cggegtgget 180
tccaaggaac 240
cccacgteac 300
catetgtect 360
ttgtggtggg 420
agaagcaccce 480
tectggttece 540
ctctttgtaa 600
tgacctgect 660
agaaggcaaa 720
ccatcccettt 780
gtecatgatgt 840
tggececattgg 900
tcagaatgcet 960
tcaaactcat 1020
tgettgtggt 1080
acattgtagc 1140
ttgtttcaca 1200
ctgtaaagca 1260
actcttcaag 1320
aattgcacag 1380
atcaaaaagg 1440
ccectgttty 1500
ctctactcag ‘1560
agacagaaac 1620
aaattatata 1680
cttcaaggee 1740
ataaatgagce 1800
gaatttcaat 1860
ctgggtgegy 1920
cttgaggtca 1980
aatacaaaag 2040
aggcacaaga 2100
gcaccactgce 2160
aaatgcagat 2220
tgtgtggtac 2280
atgectgette 2340
gtctctttta 2400
atttctttat 2460
gattttaaac 2520
ggtagtctga 2580
aaaaataatt 2640
ataaagcett 2700
gagatacttg 2760
ttattttatt 2820
aaaaaa 2876
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<210> 61
<211> 1668
<212> DNA
<213> Homo sapiens
<400> 61
gggagataac tecgtgctcac aggaagcecac geacccttga aaggcaccgg gtocttcetta 60
gcatcgtget tcctgagcaa gectggeatt gectcacaga ccttectecag agecgettte 120
agaaaagcaa gctgcttetg gttgggecca gacctgectt gaggagcectg tagagttaaa 180
aaatgaacce cacggatata gecagacacca ccctcgatga aagcatatac agcaattact 240
atctgtatga aagtatcccc aagccttgea Ccaaagaagg catcaaggca tttggggagc 300
tcttectgee cccactgtat tecttggttt ttgtatttgg tctgcttgga aattetgtgg 360
tggttetggt cctgttcaaa tacaagegge tcaggtceat gactgatgtg tacctgetca 420
accttgccat cteggatctg ctecttegtgt tttecctcec tttttgggge tactatgeag 480
cagaccagtg ggtttttggg ctaggtctgt gcaagatgat ttecctggatg tacttggtgg 540
gcttttacag tggcatattc tttgtcatge tcatgagcat tgatagatac ctggcaattg 600
tgcacgeggt gttttecttg agggcaagga ccottgactta tggagtcatc accagtttgg 660
ctacatggte agtggctgtg ttcgectece ttcocctggett tctgttcage acttgttata 720
ctgagcgecaa ccatacctac tgecaaaacca agtactetct caactccacg acgtggaagg 780
ttctecagete cctggaaate aacattctcg gattggtgat ccccttaggg atcatgetgt 840
tttgectacte catgatcatc aggaccttgc agcattgtaa aaatgagaag aagaacaagg 900
cggtgaagat gatctttgec gtggtggtcc tcttcettgg gttctggaca ccttacaaca 960
tagtgctcectt cctagagacc ctggtggage tagaagtcet tecaggactge acctttgaaa 1020
gatacttgga ctatgccatc caggccacag aaactctgge ttttgttcac tgctgectta 1080
atcecatecat ctactttttt ctgggggaga aatttegeaa gtacatccta cagctcttea 1140
aaacctgcag gggccttttt gtgctctgec aatactgtgg getcctccaa atttactctg 1200
ctgacaccce cagctcatct tacacgcagt ccaccatgga tcatgatctt catgatgcte 1260
tgtagaaaaa tgaaatggtg aaatgcagag tcaatgaact ttccacattce agagcttact 1320
taaaattgta ttttggtaag agatccectga gcecagtgtca ggaggaaggce ttacacccac 1380
agtggaaaga cagcttctca tcctgcagge agetttttcet ctcccactag acaagtccag 1440
cctggecaagg gttecacctgg getgaggeat ccttectcac accaggetty cctgcaggca 1500
tgagtcagtc tgatgagaac tctgagcagt gcttgaatga agttgtaggt aatattgcaa 1560
ggcaaagact attcccttct aacctgaact gatgggttte tccagaggga attgeagagt 1620
actggetgat ggagtaaatc gctacctttt getgtggcaa atgggccce 1668
<210> 62
<211> 1679
<212> DNA
<213> Homo sapiens
<400> €2
gtttgttgge tgcggcagea ggtagcaaag tgacgccgag ggcctgagtg ctccagtage 60
caccgcatct ggagaaccag cggttaccat ggaggggatc agtatataca cttcagataa 120
ctacaccgag gaaatgggcet caggggacta tgactccatg aaggaacact gtttcegtga 180
agaaaatget aatttcaata aaatcttect goccaccatc tactcceatca tettettaac 240
tggcattgtg ggcaatggat tggtcatect ggtcatgggt taccagaaga aactgagaag 300
catgacggac aagtacagge tgcacctgte agtggecgac ctectetttg tcatcacget 360
teccettetgg geagttgatg ccgtggcaaa ctggtactit gggaacttcc tatgcaaggce 420
agtccatgtc atctacacag tcaaccteta cagcagtgte ctcatcctgyg ccttcatcag 480
tectggaccge tacctggecca tegtecacge caccaacagt cagaggccaa ggaagctgtt 540
ggctgaaaag gtggtctatyg ttggegtetg gatcectgee ctectgectga ctattecega 600
cttcatettt geceaacgtca gtgaggecaga tgacagatat atctgtgacc gcttctaccce 660
caatgacttg tgggtggttg tgttccagtt tcagcacatce atggttggce ttatcctgece 720
tggtattgtc atcctgtcet gectattgeat tatcatctce aagectgteac actccaaggyg 780
Ccaccagaag cgcaaggcce tcaagaccac agtcatccte atcctggett tettcgectg 840
ttggctgect tactacattg ggatcageat cgactectte atcctectgg aaatcatcaa 200
gcaagggtgt gagtttgaga acactgtgca caagtggatt tccatcaccg aggccctage 260
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tttcttecac
ctctgcccag
aggaaagcga
cagctaacac
acatttttca
ttgtettgtyg
tgtttcatat
ctegtggtag
aagctagaaa
tttteetgtt
agtggtatag
tgtacagtct

<210>
<211>
«<212>
<213>
<400> €3

cattcagaga
aagccatcayg
acctgteety
caggagggca
gtttcatcett
aagacatcgy
caggtgaaaa
aacatggaga
tacagctecta
gaaatcaaca
ggaaactcce
gtctacctge
gcegecteca
ctgaaggaag
tacctggeca
atatgtctca
aggaccgtet
gcaaactggce
ctgatcatgce
cagaagcacc
ctgcectaca
acctgtgagce
cttcacagcet
ctcctcaaga
aggecttect
cctaagtgca
tccactggtt
aggaggccac
accecttgee
atggcactct
cattaggatg
tctctactaa
atcacagcecta
cagtgagccg
tccatgaaga
tggtgtgace
aacacatgat
ttgaacccecat

63

DNA

2859

tgttgtctga
cacgcactca
ggtggacatt
agatgtaaaa
gatataaaag
tttctttagt
tgatgtgtgt
gactgtagaa
tgatccecag
cttaagacgt
aaatgctggt
tgtattaagt

Homo sapiens

cagaaggtgg
acaggaagat
ggccaaagtce
tecetggattt
ttttttectyg
tggccactece
gcccagegac
agtgacagctt
cectgeceeece
agtattttgt
tcecgtgatact
tgaacctagce
aggtgaatgg
tcaacttcta
ttgtecatge
gcatetgggy
actcatccaa
ggatgetgtt
tgttetgeta
gggccatgeg
acctggtect
gcecgecaatca
gccteaacee
ttectagetat
ttgttggetc
gcecegtggyg
cttettggte
gttecttacta
ataattacta
atgttctaag
gctagtatca
aaatacaaaa
cttgggagge
agattgtgca
tgtagaggag
actgecagaag
cctgeaatte
atttgtacac

accccatcct
cctctgtgag
catctgttte
gacttttttt
actgaccaat
ttttgtgaag
ctaggcagga
aagggaactg
ctgtttatge
gattttgetg
ttttcagttt
tgttaataaa

atagacaaat
gtgaaaatcce
ccaggacaga
cceecttgea
tctaacagct
aataacagca
ccagtcagga
tgaagatttce
ttttctacta
ggtcattatc
ggtcatctta
cttggcegac
ctggattttt
tagtggcatce
cacacgcaca
tctgtecttg
tgttagccea
acggatcctg
cggattcacc
ggtcatcttt
gctggcagac
catcgaccgg
cctecatectac
acatggettg
ttettcaggyg
gttecteceoet
tcagtgtcaa
gtttcecttg
tgtcatttge
aagtgaaaat
aaagaaagaa
aaaaaaaaaa
tgagatggga
cctgcactec
aaactggaac
acagtatggc
cacttatagg
caatattcat

ctatgettte
cagagggtcc
cactgagtct
tatacgataa
attgtacagt
tttaattgac
cctgtggcca
aacattccag
atagataatc
tagaagatgg
tcaggagtgg
agtacatgtt

ctecacctte
ccagcactca
cctecattgtt
acccaggtca
ctgactacca
ggtcacaget
tttaagttta
tggaaaggtg
gatgeccgece
tatgcectgg
tacagcagag
ctactetttg
ggcacattcc
ctgctactgg
ctgacccaga
ctecctggece
gcctgctatg
cececagtect
ctgcgtacge
gctgtegtee
accctcatga
gctctggatg
gcetteattg
atcagcaagg
cacacttcca
tctectteaca
tgcageececce
catggtttag
tggagctctg
ctacactcca
aatcaggctg
attageecggg
gaatcacttg
agcctgagcg
tctcgagegt
agctttccte
aattgaccca
agcagcttat
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cttggagcceca
agcctcaaga
gagtcttcaa
ataacttttt
ttttattget
ttatttatat
agttcttagt
agcegtgtagt
tcteecattec
cacttataac
gttgatttca
aaacttactt

agactggtag
tcecagaatce
cctetgtggyg
gaagtttcat
cccaaccttg
getettetgg
cctcaaaaat
aagatcttag
catgtgaacc
tattecetget
tcggccgete
ccetgacett
tgtgcaaggt
cctgeateag
agcgcetactt
tgcctgtett
aggacatggg
ttggcttecat
tgtttaagge
tcatcttect
ggacccaggt
ccaccgagat
gcecagaagtt
actccetgee
ctactctcta
gtcacattec
attgtggtea
aaagcttgcc
cecatectge
gtgagacagce
gceaacgggg
cgtggtggtg
aacccggdag
acagtgagac
tgctggaggy
aaaacttcag
caagaaatga
tcacaagacce

PCT/US2004/021887
aatttaaaac 1020
tectctccaa 1080
gttttcacte 1140
tttaagttac 1200
tgttggattt 1260
aaattttttt 1320
tgctgtatgt 1380
gaatcacgta 1440
cgtggaacgt 1500
caaagcccaa 1560
gcacctacag 1620
agtgttatg 1679
gctcctececag 60
actaagtggce 120
aatacctccec 180
cgtcaaggtt 240
aggcacagtg 300
aggtgtcecta 360
ggaagatttt 420
taattacagt 480
agaatcectg 540
gagcctgetg 600
cgtcactgat 6§60
gcecatetgyg 720
ggtctcactc 780
tgtggaccegt 840
ggtcaaatte 900
acttttecga 560
caacaataca 1020
cgtgecactg 1080
ccacatgggy 1140
gctetgetgg 1200
gatccaggag 1260
tctgggeatc 1320
tcegecatgga 1380
caaagacagc 1440
agacctectg 1500
aagectcecatg 1560
caggaagtag 1620
ctagtgcctc 1680
ccctgagecee 1740
tectgcatact 1800
tgaaaccctg 1860
agtgcetgta 1920
gcagaggttg 1980
tctgteteag 2040
gattgtaaaa 2100
acatagaatt 2160
aagcagggac 2220
caaaaggcag 2280
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aagcaaccca
taacgaagta
cgaaccttga
tgattccacc
gtgattacca
tttatgttta
tgtgacttaa
tatattttat
ctgattaaac
atcttttttt

aatgtteatc
tcettecagec
aaactttatg
tacatgaggt
gggactgagg
ggatgttgaa
tgccactaaa
atcaatttaa
caaggctaga
taataaacca

<210>
<211>
<212>
<213 >
<400>

64

27

DNA

Homo Sapiens
64

tgtgegecgeg geccagagcag

<210>
<211>
<212>
<213>
<400>

65

26

DNA

Homo Sapiens
65

gaggatccgt caaccacaag

<210>
<21l1>
<212>
<213>
<400>

66

27

DNA

Homo Sapiens
66

tgtgcgegeg gectgatcat

<210>
<211l>
<212>
<213
<400>

67

26

DNA

Homo Sapiens
67

gaggatcega cataccgete

<210>
<211>»
<212>
<213>
<400>

68

28

DNA

Homo Sapiens
68

tgtgegegea gtgteccgeac

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

69

26

DNA

Homo Sapiens

aatgaatgaa
tgaaagagga
ctaagtgaaa
actgagagtg
ggaggggagce
aaagttetge
ttgacactta
aaaaaaacct
accacctgee
tktttacttg

gtgcgceca

ggtcte

cecggtet

gtgaca

tgtaaagc

tgaatggcta
atgaagtact
taagccagac
aacaaattta
atgggaagtg
agataaacag
aaaatggttt
gagccccaaa
tatatttttt
ggtgtttat
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agcaaaatgt
catacatgtt
atcaacagat
cagagacaga
acggtttaat
tagtgatagt
aaatggtcaa
aggtatttta
gttaaatgat

PCT/US2004/021887

gatatgtacc
acaacacgga
aaatagttta
aagcagaaca

gggcacaggg
tgtaccgcaa

ttttgttatg
atcaccaagg
tteattcaat

27

26

27

26

28

2340
2400
2460
2520
2580
2640
2700
2760
2820
2859
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<400>

gaggatccat aggaggtctt

<210>
<211>
<212>
<213>
<400>

tgtgcgegeg geetttttgt

<210>
<211
<212>
<213>
<400>

gaggatccca gagcatcatg

<210>
<211>
<212>
<213>
<400>

tgtgegegeg gettgatcag

<210>
<211>
<212>
<213>
<400>

gaggateccga gagtagtgga

<210>
<211>
<212>
<213>
<400>

tagtgegegeyg ggtecagect

<210>
<211>
<212>
<213>
<400>

gaggatccge tggagtgaaa

<210>
<211>
<212>
<2013
<400>

69

70

27

DNA

Homo Sapiens
70

71

26

DNA

Homo Sapiens
71

72

28

DNA

Homo Sapiens
72

73

26

DNA

Homo Sapiens
73

74

27

DNA

Homo Sapiens
74

75

26

DNA

Homo Sapiens
75

76

5616

DNA

Homo Sapiens
76

aacagt

gectetge

aagatc

caagggac

agtgtg

caagatc

acttga
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26

27

26

28

26

27

26
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cececcggegea
gcegaggegg
aggccacctc
gcacggcccec
gcagcgatge
tgcececggega
acgcagttgyg
gaggtggtce
ttaaagacca
attcctttgg
ttagcagtct
aatttacagg
gtggagagca
gacttcecaga
tgctgaggtyg
tgctecggge
ggctgcacag
acgtgcaagg
gtgaaccceg
tatgtggtga
gaggaagacg
ggaataggta
ttcaaaaact
gactccttca
aaqgaaatca
gcctttgaga
gcagtcgtca
ggagatgtga
aaactgtttg
tgcaaggcca
gagceccaggg
tgcaacctte
cacccagagt
tgtatccagt
gtcatgggag
ctgtgccate
aatgggccta
gtggtggcee
ctgeggagge
cccaaccaag
ggctccggtg
aaaattececg
atcctcgatg
ggcatctgece
ctggactatg
gtgcagatcg
gcagccagga
- gccaaactge
aagtggatgg
agctacgggg
cectgecageg
tgtaccateg
ccaaagttce
cttgtcattc
cgtgecectga
ccacagcagg
agtgcaacca

gcgecggecege
ceggagtece
gtcggegtec
ctgactcegt
gacceteegg
gtcgggetcet
gcacttttga
ttgggaattt
tccaggaggt
aaaacctgca
tatctaacta
aaatcctgca
tcecagtggeg
accacctggg
caggagagga
getgeegtgy
gcccceeggga
acacctgece
agggcaaata
cagatcacgg
gcgtecgceaa
ttggtgaatt
gcaccteccat
cacatactcce
cagggttttt
acctagaaat
gcctgaacat
taatttcagg
ggaccteegyg
caggccaggt
actgegtcete
tggagggtga
geekgectea
gtgcceacta
aaaacaacac
caaactgcac
agatccegte
tggggatcgg
tgetgcagga
ctcetettgag
cgttcggcac
tcgetatcaa
aagcctacgt
tcacctceecac
tcecgggaaca
caaagggceat
acgtactggt
tgggtgegga
cattggaatc
tgaccgttty
agatcteoccte
atgtcectacat
gtgagttgat
agggggatga
tggatgaaga
gcttettcag
gcaacaatte

agcagcctce
gagectagcee
gcccgagtee
ccagtattga
gacggecggg
ggaggaaaag
agatcatttt
ggaaattacc
ggctggttat
gatcatcaga
tgatgcaaat
tggcgeegty
ggacatagtce
cagetgeeaa
gaactgccag
caagtcacce
gagcgactgce
cccactcatg
cagetttggt
ctegtgegte
agtgtaagaag
taaagactca
cagtggcgat
tcetetggat
getgatteag
catacgcggc
aacatccttg
aaacaaaaat
tcagaaaacce
ctgccatgec
ttgceggaat
gccaagggag
ggccatgaac
cattgacgge
cctggtctgg
ctacggatgce
catcgceccact
cctcttecatg
gagggagcett
gatcttgaag
ggtgtataag
ggaattaaga
gatggccage
cgtgecagcetce
caaagacaat
gaactacttg
gaaaacaccg
agagaaagaa
aattttacac
ggagttgatg
catcectggag
gatcatggte
catcgaatte
aagaatgcat
agacatggac
cagceccetece
caccgtggct

gccccocecgea
cggeggecge
ccgcectegeco
tegggagagce
gcagcgctcece
aaagtttgece
ctcagcctec
tatgtgcaga
gtcctcattg
ggaaatatgt
aaaaccggac
cggttcagca
agcagtgact
aagtgtgatc
aaactgacca
agtgactgct
ctggtetgece
ctctacaacc
gecacctgeg
cgagecetgtg
tgcgaagggc
ctctccecataa
cteccacatec
ccacaggaac
gettggeetg
aggaccaagdgc
ggattacgct
ttgtgetatg
aaaattataa
ttgtgectece
gtcagccgag
tttgtggaga
atcacctgca
ceeecactgeyg
aagtacgcag
actgggccayg
gggatggtgy
cgaaggegeo
gtggagecte
gaaactgaat
ggactctgga
gaagcaacat
gtggacaacc
atcacgecagce
attggctccce
gaggaccgte
cagcatgtca
taccatgecag
agaatctata
acctttggat
aaaggagaac
aagtgectgga
tccaaaatgg
ttgccaagtc
gacgtggtgg
acgtcacgga
tgcattgata
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cggtgtgage
cgeegeecag
gccaacgcca
cggagcgagce
tggegetget
aaggcacgag
agaggatgtt
ggaattatga
ccctcaacac
actacgaaaa
tgaaggagcet
acaaccctge
ttctcagcaa
caagctgtcce
aaatcatctg
gccacaacca
gcaaattceg
ccaccacgta
tgaagaagtg
gggecgacag
cttgccgeaa
atgctacgaa
tgceggtgge
tggatattct
aaaacaggac
aacatggtca
cectcaagga
caaatacaat
gcaacagaqq
ccgagggctyg
gecagggaatg
actctgagtg
caggacgagg
tcaagacctg
acgceggoea
gtcttgaagg
gggeectcet
acatecgtteg
ttacacccag
tcaaaaagat
tcoccagaagg
ctecgaaage
cccacgtgtg
tcatgeectt
agtacctgcet
gettggtgea
agatcacaga
aaggaggcaa
cccaccagag
ccaagceata
gcctcectea
tgatagacgce
cccgagaccce
ctacagactc
atgeccgacga
ctceecteet
gaaatgggct

PCT/US2004/021887
gceccgacgeg 60
acecggacgac 120
caaccaccgc 180
tcttecgggga 240
ggctgegetce 300
taacaaqcte 360
caataactgt 420
tectttectte 480
agtggagcga 540
ttectatgece 600
gcccatgaga 660
cctgtgcaac 720
catgtcgatg 780
caatgggagc 840
tgcccageag 900
gtgtgctgea 260
agacgaagcc 1020
ccagatggat 1080
teecegtaat 1140
ctatgagatg 1200
agtgtgtaac 1260
tattaaacac 1320
atttaggggt 1380
gaaaaccgta 1440
ggacctecat 1500
gttttetctte 1560
gataagtgat 1620
aaactggaaa 1680
tgaaaacage 1740
ctggggeceyg 1800
cgtggacaag 1860
catacagtgce 1920
accagacaac 1980
ccaggeagga 2040
tgtgtgeeac 2100
ctgtccaacg 2160
cttgetgetg 2220
gaagcegeacg 2280
tggagaaget 2340
caaagtgctg 2400
tgagaaagtt 2460
caacaaggaa 2520
cecgectgetg 2580
cggctgecta 2640
caactggtgt 2700
ccgegacctg 2760
ttttgggetg 2820
agtgcctatce 2880
tgatgtctgg 2940
tgacggaatc 3000
gccacccata 3060
agatagtege 3120
ccagcegcetac 3180
caacttctac 3240
gtacctecatce 3300
gagctctctg 3360
gcaaagctgt 3420
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cccatcaagg
gaggacagca
aaaaggcccg
cccagcagag
ctcaacactg
cagaaaggca
aaggaagcca
agggtcgege
ctaaaaatcc
agccatgece
gccaggaagt
tgtgaagcat
ctttcaaaga
ggatcttgga
gaagaagett
gagcacaage
ccactgcaaa
ctgtatcaag
agaaacggag
cttactecccee
cttcecattee
caagagagga
atttggacca
tectegeaaaa
catagatcag
acceccecccaaa
aaaagcectttt
cttacgcecttt
ctctggecac
aattcaggta
agatgtttta
gaagattcag
actggttaac
catccaattt
gtcacacaca
gtcagageccece
ctatattcat

<210>
<211>
<212>
<213> Homo
<400=> 78

Gly Gly Ser

77
12
BRT

«210> 78
<211> 1221
<212> PRT
<213> Homo
<400> 178

Met Ala Gly

Pro Ser Asp

aagacagctt
tagacgacac
ctggctetgt
acccacacta
tcecageccac
gccaccaaat
agccaaatgg
cacaaagcag
agactcttte
gcattagctce
acttccacct
ttacagaaac
ggtatatttg
gtttttecatt
getggtagea
cacaagtctt
acactaaaga
tcatggecagg
gggatggaat
actgatggac
attgttttga
tgacacatca
atagcccaca
acgtatctce
aagactacaa
attagtttgt
tactcaaaga
gtcacacaaa
aacagggcat
gtaaatatga
gaaggaaaaa
ctagttagga
agcagtecett
atcaaggaag
catacaaaat
ctacagecatt
ttcecactcta

Sapiens

cttgcagecga
cttecctecca
gcagaatcct
ccaggacccec
ctgtgtcaac
tagectggac
catctttaag
tgaatttatt
gatacccagg
ttagaccecac
cgggcacatt
gcatccagca
aaaaaaaaaa
gtegetattg
cttgctaccece
ccagaggatg
tccaagaagg
tacagtagga
tcttecettag
cagtggttte
aactcagtat
aataataact
gctgagaatg
taatttgagg
aaatgaagct
gttacttatg
gtatatgttc
aagtgtctcet
tttacaggtg
aactagggtt
agttcettcec
gccecaccttt
tgtaaacagt
aaatggttca
gtteccocttttg
gttaagaaag
aaaaaaaaaa

tacagctcag
gtgcctgaat
gtctatcaca
cacagcactg
agcacattcg
aaccctgact
ggctccacag
ggagcatgac
accaagccac
agactggttt
ttgggaagtt
agaatattgt
aaagtatatg
atttttactt
tgagttcatc
cttgattcca
ccttecatgge
taagccactc
acttactttt
cagtcatgag
gctgcceetyg
cggattecag
tggaatacct
ctcagatgaa
gctctgaaat
gaagatagtt
ccteccaggtc
gcecttgagte
cgaatgacag
tgaaattgat
taaaataatt
tttectaatce
gttttaaact
gaaaatattt
cttttaaagt
tatttgattt
aaaaaa

accccacagg
acataaacca
atcagcctcect
cagtgggcaa
acagccctgce
accagcagga
ctgaaaatge
cacggaggat
agcaggtcct
tgcaacgttt
gcattcettt
ccectttgage
tgaggatttt
caatgggete
caggcccaac
gtggttctge
cccagcagge
tgtcecttec
gtaaaaatgt
cgttagactg
tecttgctgte
cccacattgg
aaggatagca
atgcatcagg
ctectttage
cttctectett
agctgecccece
atctattcaa
tagcattatg
aatgctttca
tctctacaat
tgtgtgtgee
ctcctagtca
tcagectaca
aatttttgac
ttgtctcaat

Gly Ser Glu Asn Leu Tyr Phe Gln Leu

5

sapiens

10

PCT/US2004/021887

cgceettgact
gtcegttecece
gaaccccgcyg
ccecgagtat
ccactgggece
cttectttece
agaataccta
agtatgagecce
ccatcecaac
acaccgacta
gtcttcaaac
agaaatttat
tattgattgg
ttccaacaag
tgtgagcaag
ttcaaggett
cggatcggta
tgggcaaaga
ccecacggta
acttgtttgt
atgaaatcag
attcatcagce
cegettttgt
tecttitgagyg
catcacccca
acttcactte
aaacccecte
gcacttacag
agtagtgtgg
caacatttgc
tggaagattg
ctgtaacctg
atatccaccce
gttatgttca
tcecagatcea
gaaaataaaa

Ala Ala Ser Pro Cys Ala Asn Gly Cys Gly Pro Gly Ala

5

10

15

Ala Glu Val Leu His Leu Cys Arg Ser Leu Glu Val Gly

20

25
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30

3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5616



Thr
Lys
Gly
65
Ile
Pro
Met
Glu
Leu
145
) Phe
Leun
Phe
Thr
Gln
225
Gly
Phe
Val
Glu
Lys
305
Thr
Thr
Tyr
Trp
Thr
385
Ala
Cys
Leu
Leu
Lys

465
Tyr

WO 2005/007822

Val
Thr
50

Ala
Arg
Ala
Glu
Val

130
Gln

Tyr
Lys
Leu

Tyr
210
Lys
Glu
Leu
Gln
Glu
290
Glu
Met
Tyx
Ala
Asp
370
Thr
Phe
Ser
Gly
Pro
450

Leu

Ser

Met
35

Phe
Asp
Pro
Phe
Phe
115
Asn
Ala
Ser
Asn
Arg
195
Gly
Thr
Arg
Leu
Glu
275
Pro
Asn
Asn
Leu
Arg
355
Gly
Lys
Val
Ile
Asp
435
Ser

Ala

Glu

Thx
Gln
Lys
Gly
Arg
100
Arg
Met
Pro
val
Met
180
Glu
Gln
Met
Pro
Asp
260
Phe
Tyxr
Ser
Asn
Thr
340
Cys
Pro
Ile
Ala
Ala
420
Thr
Pro

Glu

Asn

Leu
Val
Ile
Lys
85

Pro
Leu
Txrp
Thr
Asp
165
Leu
Arg
Phe

Asp

Glu
245

Tyr
Met
Phe
val
Pro
325
Gly
Leu
Asp
Lys
Ser
405
Gln
Leu
Asn

Gly

Asp

Phe
Lys
Glu
70

Thr
Asp
Lys
Ile
Pro
150
Arg
Ser
Leu
Ala
Leu
230
Leu
Gln

Leu

Phe

Trp
310
Leu
Asp
Arg
Gly
Phe
390
Glu
Gln
Leu
Gln
Ser

470
Ile

Tyr
Leu
55

Gly
Ser
Gln
Thr
Lys
1356
Leu
Asgn
Gln
Thr
Gln
215
Pro
Cys
Gly

Ser

Leu

295

Asn
Ser
Gln
Met
Met

375
Ser

Tyr
Arg
Thr
Leu
455

Ala

Sexr

Ser
40

Glu
Ala
Arg
Ser
Leu
120
Gly
Gln
Arg
Val
Asp
200
Leu
Phe
Arg
Glu
Phe
280
Asp

Ser

Phe
Gly
360
Pro
Asp
Pro
Asn
Lys
440
Lys

Tyr

Asn

Lys
Thr
Ile
Asp
His
105
Ser
Leu
Ile
Glu
Asn

185
Leu

Tyx
Leu
Val
Leu
265
Leu
Glu
Gln
Tyr
Ser
345
Cys
Val
Val
Val
Met
425
Pro
Arg
Glu

Ser

Lys
Arg
Asp

Phe
80

Cys
Leu
Thr
Glu
asp
170
Glu
Arg
Glu

Ser
250

Trp
Arg
Phe
Leu
330
Ser
Arg
Ile
Leu
Ile
410
Ala
Val
Lys
Glu

Ile

Ser
Gln
Ile
75

Asp
Phe
Gln
Trp
Arg
155
Arg
Arg
Gln
Ser
Ala
235
Leu
Ala
Asp
val
Asp
315
Ile
Glu
Cys
Tyx
His
395
Leu
Gln
Glu
Ile
Val

475
Lys
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Gln
Ile
60

Arg
Arg
val

Ala

Leu
140

Trp
Ile
Val
Arg
Leu
220
Ser
Pro

Val

Pro

Arg
45
Thr

Glu

Ile
Thr
125
Met
Leun
Ser
Pro
Ser
205
Met
Thr
Glu
Asp

Leu
285

ThrP he

300
Ala

Sexr
Ser
Ile
His
380
Thr
Serx
Tyr
Ile
Leu
460

Pro

Asn

Val
Ser
Ser
Glu
365
Gly
Ile
Ile
Phe
Ser
445
Ile

Thr

Gly

Pro
Trp
Ile
Gln
Leu
110
Ser
Glu
Arg
Ala
Asn
190
Gly
Tyr
Leu
Phe
Arg
270
Arg
Leu
Cys
Ser
Leu
350
Leu
His
Lys
Glu
Lys
430
Ala
Lys
Ser

Ile

Glu
Ser
Lys

Glu
95

Tyr
Glu
Asp
Lys
Lys
175
Met
Asp
Ser
Arg
Gin
255
Leu
Glu
Phe
Pro
His
335
Glu
Asp
Thr
Glu
Asp
415
Lys
Asp
His
Met

Leu
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Arg
Arg
Glu
80

Asp
Gly
Asp
Thr
Gln
160
Asp
Arg
Tle
Ala
Ala
240
Gln
Gln
Ile
Ser
Asp
320
Asn
Ala
Cys
Leu
His
400
His
val
Gly
Lys
Met

480
Ty



Leu
Thr
Asn
His
545
Gly
Gly

Gly

Asp
625
Gln
Val
Leu
Gly
Ser
705
Gly

Leu

Pro
Glu
785
Asp

Ile

Met
Asn
865
Cys
Phe
Ala

val

WO 2005/007822

Glu
Ser
Glu
530
Sex
Arg
Ala
Asp
Ile
610
Asn
Val
Pro
Thr
Ala
690
Phe
Gln
Ile
Tyr
Asp

770
Ala

Tyr
Ile
Gly
Val
850
Ser
Gln
Ser
Asp

Ala
930

Asp
Ser
515
Asp

Asn

Pro

Tyr
595
His
Leu
Pro
Gln
Arg
675
Phe
Arg
Thr
Ser
Pro
755
Tyr
Asn
Lys
Gln
Gly
835
Asn
Pro
Ile
Ile
Ser

915
Gln

Pro
500
Lys
Glu
Glu
Ile
Bsp
580
Thr
Ser
Val
Leun
Thr
660
Ala
Leu

Ala

Val

Tyr
740
Ile
Gly
Pro
Ala
Asn
820
Lys
Pro
Leu
Ala
Ser
900
Gln

Thr

485
vVal

Ile
Glu
Lys
Ala
565
Gly
Leu
Arg
Phe
Arg
645
Asn
Gln
val

Glu

Met
725

Tyr
Asn
Ala
Met
Gln
805
Val
Lys
Val
Gly
Tle
885
Met

Glu

Ala

Asn

Glu

Trp
550
Glu
Ser
Ser
Gln
Asp
630
Cys
ala
aAla
Arg
Gly
710
Leu
Glu
Glu
Leu
Pro
790
Arg
Glu
Gln
Ala
Asp
870
Arg
Ala

Glu

Asp

His
Tyr
Pro
535
Phe
Arg
Phe
Phe
Asp
615
Ser
Asn
His
Glu
Lys
695
Lys
Gly
Lys
Glu

Tyr
775
Thr
Glu
Lys
Leu
Leu
855
Leu
Pro
Sexr

Leu

Ala
935

Glu
Ser
520
Lys
His
Leu
Len
Trp
600
Ala
Leu
Glu
Glu
His
680
Arg
Ile
Asn
His
ala
760
Glu
Phe
Asp
Gln
Trp
840
Glu
Leu
Glu
val
Gln

920
arg

Trp
505
Glu
Glu
Gly
Leu
val
585
Arg
Gly
Tyr
Phe
Ser
665
Met
Asn
Lys

Ser

Pro

490
Tyr

Glu
val
Lys
Thr
570
Arg
BAsn
Thr
Asp
Glu
650
Lys
Leu
Glu
His
Glu

730
Leu

745 .

Leu
Gly
Lys
Glu
Glu
825
Phe
Pro
Arg
Gly
Ala
905

Asp

Leu

Glu
Arg
Cys
Leu
810
Gly
Pro
Glu
Gly
Lys
890
His
Trp

Thr

Pro
Thr
Ser
Leu
555
Glu
Glu
Gly
Pro
Leu
635
Met
Glu
Met
Pro
Cys

715
Phe

Tyr
Lys
Asn
Ala
795
Thr
Gly
Ser
Axg
val
875
Asn
Trp

val

Glu
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His
Ser
Ser
540
Gly
Tyr
Ser
Lys
Lys
620
Ile
Arg
Trp
Arg
Agn
700
Arg
Asp
Arg
Ile
Pro
780
vVal
Phe
Trp
Asn
Glu
860
Leu
Asn
Sex

Lys

Gly
940

Tyr
Sexr
525
Ser
Ala
Cys
Glu
Val
605
Phe
Thr
Leu
Tyr
Val
685
Ser
Val
Sexr
Lys
Gly
765
Gly
Lys
Ile
Trp
Tyr
845
His
Asp
Arg
Leu
Lys

925
Lys

Phe
510
Asp
Thr
Gly
Ile
Thr
590
Gln
Phe
His
Sex
His

670
Pro

TYY
Gln
Leun
Met
750
Thr
Phe
ala
Lys
Arg
830
val
Leu
vVal
Leu
Asp
910

Ile

Ile

495
Val

Gln
Glu
Arg
Glu
575
Phe
His
Leu
Tyr
Glu
655
Ala
Arg
Ala
Gln
Val
735
Lys
Ala
TYT
Leu
Ser
815
Gly
Glu
Asp
Pro
Phe
895
Val
Arg

Met
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Leu
Gly
Leu
Asp
560
Thr
val
Cys
Thr
Gln
640
Pro
Ser
Asg
Ile
Glu
720
Asp
Leu
Glu
Val
Phe
800
Ala
Asp
Glu
Glu
Ala
880
Val
Ala
Glu

Glu
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Axrg Arg
945
Arg

Lys

Pro Val

Tyr Arg Asp
Ala
995

Ile

Asn Lys
Ser Arg
1010
Pro Leu Pro
1025

Gln Thr Pro

Gly Arg His

Ala Phe Asp
1075
Ala Ile Ser
1090
Arg Gly Ile
1105
Tyr Asp Ser

Asn Pro Val

Glu pPhe Ala
11585

Asp Gln Asn Phe Leu Ala Gln

1170

Thr Gly Tyr Arg ala Val Pro Leu

1185

Glu Leu Ala Ser Leu Leu Ile Lys
Glu Asn Gly Asp Leu Ser Pro Phe

Gly Ser Asp Ala Ser Gly Gln Leu

1235

Lys
Pro
Met
980
Lys
Tyx

Met

Asp

Cys CGly Tyr Val

1060
Pro

Tle
Val
Thr

Txrp
1140

Phe Leu Arg Phe

1220

Ile
Phe
965
Ser
Gly
Pro
Trp

Lys
1045

Phe Asp Lys
Glu val Leu
Cys Pro Phe

Lys Gln Lys

1125

Pro Ala Lys

1205

Ala
950
Asp
Ser
Lys
Lys
Ile

1030
Pro

1110

1130

Leu Glu Leu

Glu Glu Lys

Phe Pro Glu

235
Phe Leu
1000
Gln

Lys

Gly
1015
Cys

Arg
Gly Ser
Met Gln Met

Leu Gln

Glu
955
Gly

Ser

Ile
970
Thr

Lys Ala

Gln Asn

Tyr
Ser
1020
val

Leu Asp

Gln Leu
1035
Asn Gln Ala
1050

Pro Ser Thr

1065

Ser
1080
Gly Ala
1095

1160
Ala
1175

Arg His Leu
1100

1115

1130

1180
1195

1210

1225

1240

Leu Val val

Glu

Arg
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Tyr

Thr Glu Arg Ala

975
Lys Tyr
290

Leu Gln

1005

Ser

Ala

Leu

Met

Ser Leu Arg Gly Leu

Asn

Tyr
Leu Asn

Phe Met

1055

aArg
1070
Glu Pro

Asp

1085

Pro

Val Glu Ile Glu Val Ala
Thr Glu Phe Val Val Bsp

Pro Phe Hig Phe Gln Ile

1145
Val Val Tyr Glu Glu Asp
1165
Thr Phe Pro Val Lys Gly Leu

Lys Asn
Gly Ala

Asn Gly

1135

Ser Asn
1150
Met Phe

Lys Asn Asn Tyr Ser Glu Asp

Ile 2sp Ile Phe Pro Ala Lys
1215
Ser Gly Thr Ser Leu Arg Glu Arg

1230

Cys
960
Cys
Val
Leu
Asp
Phe
1040
Thr
Glu
Cys
Gly
Glu
1120
Leu
Pro
Ser
Lys
Leu

1200
Gln

Phe His Gly Arg Ala Arg Glu Gly
1245

Ser Phe Glu Ser Arg Tyr Gln Glmn Pro Phe Glu Asp Phe Arg Ile Ser

1250
Gln Glu His
1265
Arg Arg Thr

<210> 79
<211> 3054
<212> PRT
<213> Homo
<400> 79

Met Ala L.eu
Phe Gly Gly

Ala Asn Gly
35

1255

Leu Ala Asp His Phe Asp

1270

Arg Val Asn Gly Asp Asn

1285

sapiens

Ile

20
Ser

Phe
5

Ile

Gly Thr Val Asn

Ala Arg Met Ala Cys Val

25

Leu Lys Lys Ala

40

1260

Ser Arg Glu Arg Arg Ala Pro

1275
Arg Leu
1290

1280

Ala Asn Ile Leu Lys Glu Val

10

15

Thr Ser Ala His Met Ala Gly

30

Glu Glu Thr Ser Arg Ala Ile

28/55

45
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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 1258
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 Tle 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
308 310 315 320
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 Tle 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 Tle 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

29/55



WO 2005/007822 PCT/US2004/021887

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 Axg
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 Asgp 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 Bsp
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 B0O
Leu RAla Tle 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 Tle 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 clu 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 Axg
930 935 940
Lys Leu Leu Lys Phe Gly Arg Lys Pro Leu Tle Met Lys Asn Thr val
945 950 955 960
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Asp Cys Gly

His Leu Glu
Ala Arg Lys
995
Lys Ile
1010
Ser Val

Leu

Ser
1025
Met Ile Arg

Glu Ser Glu

Leu Glu Asn

Gly
Leu

ago
Val

Tyr

Leu
Ala

Trp

1060

Pro

1075

Glu His
1090

Ser

Glu
1105
Lys Ile Ile

Arg Ser Asp Gly Val Phe Lys Ile Leu Asn Lys
1140

Ser Ser Thr

Pro Glu Ala Phe Glu Tyr Tyr

Ala

His Ile
965
Leu

Asp Leu Ser

Lys Gly Thr Ile
985

Ala Lys Asn

1000

Leu Pro Asp

1015

Leu Leu Thr

Arg Val

Ser Met
Leu
1030
Arg Glu Ala Lys

Ser

His
1045

Asp Asn Ile TIle Asn

1065

Ile
1080

1095

Asp Leu Val Glu G6ln Ala Lys Gln Pro

1110
Phe Ile Thr Leu Val

1125

1145

val
970
Ser

Lys Ser Leu Phe

Val Asn
990

Thr Lys Gly
1005

Phe Ile

Arg Ala

Ala Met

Val Tyr Lys

1020

Phe Leu Phe Gln Ile
1035

Val Ala Ala Gln Leu

1050

Arg Thr Phe Gln Tyr

1070
Gly Tyr Arg Ser Thr Ala Glu Glu Arg Leu Gl

1085
Lys Phe Cys Ile
1100
Glu Ile Ala Tyr
1115
Leu Met
1130

Ala Phe Asp

Phe Lys Gly

1150

Glu Arg Glu Ile Ile Tyr Thr Gln Ser Leu Asp

1155

Val Thr Thr

1170
Asp Glu Leu
1185

Phe

His

1160
Asp Asp Asn Met Thr
1175
Lys Thr Ser Leu Pro
1190

Trp Asn Asn Gln Ile Ser Arg Gly Asn

Glu Gly His

Ser Glu Ile

Phe

1220

Ser

1235

Val Gly Ser Gly Lys

1250

Gly Arg Val Leu Met

1265

His Lys Gln Leu Arg

Met Arg Gly Lys Ser Thr Phe

1300

Ser Gly Phe Ala Leu His His
1315

Thr Tyr Asp Phe Val Ile Ile

1330
Ala Tle ala
1345
Val Leu Lys

Phe

Val

1205

Met Glu Phe Thr Arg

1225

His Ser Pro Ala Arg
1240

Thy
1255

Glu Pro

Ser
Leu Thr
1270
Ser Glu Pro Phe
1285

Gly Ser

1305

Phe
1320
Asp

Ala

Glu
1335
Arg Asn Leu Leu
1350
Ser Ala Thr
1365

Phe

Pro

1165
Ile Asn Leu Glu Leu
1180
Gly Val Thr Phe Lys
1195
Val Lys Pro Hisg
1210

Asp Thr Ala Ala

Tyr

Ser

1230

Asp Phe Leu Val
1245

Arg

1260
Arg Pro Leu Thr Asp
1275
Asn Cys Phe Pro Thr
1290

Ser Pro Ile Thr Val

1310

Arg Asn Ile Ala
1325

Asn Asp

Glu

Cys His val

1340

Glu His Glu Phe Glu
1355

1370

PCT/US2004/021887

Lys Phe
975
Gly Gly

Val Phe

Thr val

Asp Cys
1040
Gln Lys
1055

Ser Lys

Gly Lys

Phe Glu
1120

Ala Glu

1135

TIle Leu

Asp Tyr

Asn Met

Gln Trp
1200

Arg Thr

1215

Val Ala

Gly Ala

Gly Leu Pro Tyr His Leu Ser Lys Arg

Asn Met
1280
Leu Arg
1295
Met Thr

Val Lys
Ala Ser

Gly Lys
1360

Pro Gly BArg Glu Val Glu Phe Thr

1375

Thr Gln Phe

Glu Phe val
1355

Cys Gly Asp Asn Ile Leu Val

Pro Val Lys Leu
1380
Ser Leu Gln Gly

Lys

Thr
1400

Ile Glu Glu Ala
1385
Gly Ala Asn Ala

Tyr Val Ala Ser Tyr

Leu Ser

1390
Asp Val Ile Ser

1405
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1410 1415 1420
Ser Leu Gly Lys Leu Leu Val Gln Lys Gly Tyr Lys Val Ser Lys Ile
1425 1430 1435 1440
Asp Gly Arg Thr Met Lys Ser Gly Gly Thr Glu Ile Ile Thr Glu Gly
1445 1450 1455
Thr Ser Val Lys Lys His Phe Ile Val Ala Thr Asn Tle Tle Glu Asn
1460 1465 1470
Gly Val Thr Ile 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 Thr
1490 1495 1500
Val Val Ser Tyr Gly Glu Arg Ile Gln Lys Leu Gly Arg Val Gly Arg
1505 .1510 1515 1520
His Lys Glu Gly Val Ala Leu Arg Ile Gly Gln Thr Aen Lys Thr Leu
1525 1530 1535
Val Giu Ile Pro Glu Met Val Ala Thr Glu Ala Ala Phe Leu Cys Phe
1540 1545 1550
Met Tyr Asn Leu Pro Val Thr Thr Gln Ser Val Ser Thr Thr Leu Leu
15855 1560 1565
Glu Asn Ala Thr Leu Leu Gln Ala Arg Thr Met Ala Gln Phe Glu Leu
1570 1575 1580
Ser Tyr Phe Tyr Thr Ile Asn Phe Val Arg Phe Asp Gly Ser Met His
1585 1590 15985 1600
Pro Val Tle His Asp Lys Leu Lys Arg Phe Lys Leu His Thr Cys Glu
, 1605 1610 1615
Thr Phe Leu Asn Lys Leu Ala Ile Pro BAsn Lys Gly Leu Ser Ser Trp
1620 1625 1630
Leu Thr Ser Gly Glu Tyr Lys Arg Leu Gly Tyr Ile Ala Glu Asp Ala
1635 1640 1645
Gly Ile Arg Ile Pro Phe Val Cys Lys Glu Ile Pro Agp Ser Leu His
1650 1655 1660
Glu Glu TIle Trp His Ile val Val Ala His Lys Gly Asp Ser Gly Ile
1665 1670 1675 , 1680
Gly Arg Leu Thr Ser Val Gln Ala Ala Lys Val Val Tyr Thr Leu Gln
1685 1690 1695
Thr Asp Val His Ser Ile BAla Arg Thr Leu Ala Cys Ile Asn Arg Arg
1700 1705 _ 1710
Ile 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 Thr
1730 1735 1740 ,
Leu Lys Ala Asn Tyr Ala Thr Lys His Thr Lys Glu Asn Tle Ala Val
1745 1750 1755 1760
Leu Gln Gln Ala Lys Asp Gln Leu Leu Glu Phe Ser Asn Leu Ala Lys
1765 1770 1775
Asp Gln Asp Val Thr Gly Ile Ile Gln Asp Phe Asn His Leu Glu Thr
1780 1785 1790
Ile Tyr Leu Gln Ser Asp Ser Glu Vval Ala Lys His Leu Lys Leu Lys
1795 1800 1805
Ser His Trp Asn Lys Ser Gln Ile Thr Arg Asp Ile Ile Ile Ala Leun
1810 1815 1820
Ser Val Leu Ile Gly CGly Gly Trp Met Leu Ala Thr Tyr Phe Lys Asp
1825 1830 1835 1840
Lys Phe Asn Glu Pro Val Tyr Phe Gln Gly Lys Lys Asn Gln Lys His
1845 1850 1855
Lys Leu Lys Met Arg Glu Ala Arg Gly Ala Arg Gly Gln Tyr Glu Val
1860 1865 1870
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Ala Ala Glu Pro Glu Ala Leu Glu His Tyr Phe Gly Ser Ala Tyr Asn
1875 1880 1885
Asn Lys Gly Lys Arg Lys Gly Thr Thr Arg Gly Met Gly Ala Lys Ser
1890 1895 19200
Arg Lys Phe Ile Asn Met Tyr Gly Phe Asp Pro Thr Asp Phe Ser Tyr
1905 1910 1915 1920
Ile Arg Phe Val Asp Pro Leu Thr Gly His Thr Tle Asp Glu Sexr Thr
1925 1930 1935
Asn Ala Pro Tle Asp Leu Val Gln His Glu Phe Gly Lys Val Arg Thr
1940 1945 1950
Arg 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 Leu
1970 1978 1980
Lys Val Asp Leu Thr Pro His Ser Ser Leu Arg Ala Ser Glu Lys Ser
1985 1990 1995 2000
Thr Ala Ile Met Gly Phe Pro Glu Arg Glu Asn Glu Leu Arg Gln Thr
2005 2010 2015
Gly Met Ala Val Pro Val Ala Tyr Asp Gln Leu Pro Pro Lys Asn Glu
2020 2025 2030
Asp Leu Thr Phe Glu Gly Glu Ser Leu Phe Lys Gly Pro Arg Asp Tyxr
2035 2040 2045
Asn Pro Ile Ser Ser Thr Ile Cys His Leu Thr Asn Glu Ser Asp Gly
2050 2055 2060
His Thr Thr Ser Leu Tyr Gly Ile Gly Phe Gly Pro Phe Ile Ile Thr
2065 2070 2075 2080
Asn Lys His Leu Phe Arg Arg Asn Asn Gly Thr Leu Leu Val Gln Ser
2085 2090 2095
Leu His Gly Val Phe Lys Val Lys Asn Thr Thr Thr Leu Gln Gln His
2100 2105 2110
Leu Ile Asp Gly Arg Asp Met Ile Ile Ile Arg Met Pro Lys Asp Phe
2115 2120 2125
Pro Pro Phe Pro Gln Lys Leu Lys Phe Arg Glu Pro Gln Arg Glu Glu
2130 2135 2140
Arg Ile Cys Leu Val Thr Thr Asn Phe Gln Thr Lys Ser Met Ser Ser
2145 2150 2155 2160
Met Val Ser Bsp Thr Ser Cys Thr Phe Pro Ser Ser Asp Gly Ile Phe
2165 2170 2175
Trp Lys His Trp Ile Gln Thr Lys Asp Gly Gln Cys Gly Ser Pro Leu
2180 2185 2190
Val 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 Met
2210 2215 2220
Glu Leu Leu Thr Asn Gln Glu Ala Gln Gln Trp Val Ser Gly Trp Arg
2225 2230 2235 2240
Leu Asn Ala Asp Ser Val Leu Trp Gly Gly His Lys Val Phe Met Ser
2245 2250 2255
Lys Pro Glu Glu Pro Phe Gln Pro Val Lys Glu Ala Thr Gln Leu Met
2260 2265 2270
Asn Glu Leu Val Tyr Ser Gln Gly Glu Lys Arg Lys Trp Val Val Glu
2275 2280 2285
Ala Leu Ser Gly Asn Leu Arg Pro Val Ala Glu Cys Pro Ser Gln Leu
2290 2285 2300
Val Thr Lys His Val Val Lys Gly Lys Cys Pro Leu Phe Glu Leu Tyr
23058 2310 2315 2320
Leu Gln Leu Asn Pro Glu Lys Glu Ala Tyr Phe Lys Pro Met Met Gly
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2325 2330 2335
Ala Tyr Lys Pro Ser Arg Leu Asn Arg Glu Ala Phe Leu Lys Asp Ile
2340 2345 2350
Leu Lys Tyr Ala Ser Glu Ile Glu Ile Gly Asn Val Asp Cys Asp Leu
2355 2360 2365
Leu Glu Leu Ala Ile Ser Met Leu Val Thr Lys Leu Lys Ala Leu Gly
2370 2375 2380
Phe Pro Thr Val Asn Tyr Ile Thr Asp Pro Glu Glu Ile Phe Ser Ala
2385 2390 2395 2400
Leu Asn Met Lys Ala Ala Met Gly Ala Leu Tyr Lys Gly Lys Lys Lys
2405 2410 2415
Glu Ala Leu Ser Glu Leu Thr Leu Asp Glu Gln Glu Ala Met Leu Lys
2420 2425 2430
Ala 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 Lys
2450 2455 2460
Thr Arg Thr Phe Thr Ala Ala Pro Ile Asp Thr Leu Leu Ala Gly Lys
2465 2470 2475 2480
Val Cys Val Asp Asp Phe Asn Asn Gln Phe Tyr Asp Leu Asn Ile Lys
2485 2490 2495
Ala Pro Trp Thr Val Gly Met Thr Lys Phe Tyr Gln Gly Trp Asn Glu
2500 2505 - 2510
Leu Met Glu Ala Leu Pro Ser Gly Trp Val Tyr Cys Asp Ala Asp Gly
2515 2520 2525
Ser Gln Phe Asp Ser Ser Leu Thr Pro Phe Leu Ile Asn Ala Val Leu
2530 2535 2540
Lys Val Arg Leu Ala Phe Met Glu Glu Trp Asp Ile Gly Glu Gln Met
2545 2550 2555 2560
Leu Arg Asn Leu Tyr Thr Glu Ile Val Tyr Thr Pro Ile Leu Thr Pro
2565 2570 2575
Asp Gly Thr Ile Ile Lys Lys His Lys Gly Asn Asn Ser Gly Gln Pro
2580 2585 2590
Ser Thr Val Val Asp Asn Thr Leu Met Val Ile Ile Ala Met Leu Tyr
2595 2600 2605
Thr Cys Glu Lys Cys Gly Ile Asn Lys Glu Glu Ile Val Tyr Tyr Val
2610 2615 2620
Asn Gly Asp Asp Leu Leu Ile Ala Ile His Pro Asp Lys Ala Glu Arg
2625 2630 2635 2640
Leu Ser Arg Phe Lys Glu Ser Phe Gly Glu Leu Gly Leu Lys Tyr Glu
2645 2650 2655
Phe Asp Cys Thr Thr Arg Asp Lys Thr Gln Leu Trp Phe Met Ser His
2660 2665 2670
Arg Ala Leu Glu Arg Asp Gly Met Tyr Ile Pro Lys Leu Glu Glu Glu
2675 2680 26885
Arg Ile Val Ser Ile Leu Glu Trp Asp Arg Ser Lys Glu Pro Ser His
2690 2695 2700
Arg Leu Glu Ala Ile Cys Ala Ser Met Ile Glu Ala Trp Gly Tyr Asp
2705 2710 2715 2720
Lys Leu Val Glu Glu Ile Arg Asn Phe Tyr Ala Trp Val Leu Glu Gln
2725 2730 2735
Ala Pro Tyr Ser Gln Leu Ala Glu Glu Gly Lys Ala Pro Tyr Leu Ala
2740 2745 2750
Glu Thr Ala Leu Lys Phe Leu Tyr Thr Ser Gln His Gly Thr Asn Ser
2755 2760 2765
Glu Ile CGlu Clu Tyr Leu Lys Val Leu Tyr Asp Tyr Asp Ile Pro Thr
2770 2775 2780
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Thr Glu
2785
Ala Gly

Asn Leu Tyr Phe Gln Ser Gly Thr Val Asp Ala Gly Ala Asp
2790 2735 2800
Lys Lys Lys Asp Gln Lys Asp Asp Lys Val Ala Glu Gln Ala

Ser Lys
Pro Arg Ile
283
Gly Glu val

2850

Gln Ile Asp Leu

2865

Trp His Gln Ala
Lys Ile Leu Leu

Ser Pro Asn Leu Asn Gly Thr

2805

2820

Asn
5

Val

Ser Asn Ala

2840

Val Asn Leu Asn

2855
Arg

2870

2885

2900

2915

Val Ser Tyr Pro Leu Lys Pro

2930

Arg Gln Tle Met Thr His Phe Ser Asp Leu Ala Glu Ala Tyr Ile
2955
Arg Asn Arg Glu Arg Pro Tyr Met Pro Arg Tyr Gly Leu Gln

2945
Met

Asn

Leu

299

Lys

3010

Gly Asn Val
3025

Agp Val Asn Arg Asn

<210> 80
<211> 9
<212> PRT
<213>

<400> 80

Ile Thr Asp Met
Thr Ser Lys Thr

Ala Ala Ala Val

Val Met Thr

Asn Gly Phe

Ala
Met

Trp
2920

2935

2950

2965
2980

5

Gly Thr

3000

3015

3030

3045

Homo Sapiens

2810

Ala Thr His Glu
2875
Tyr Gly Val Asn

2890

Val Trp Cys Ile
2905
Val Met Met Asp

Met Val Glu Asn Ala

2970

3050

Asn Ser Ser Gly Gly Asn Ser Gly Ser

<210>
<211>
<212>
‘<213>
<400> 81
ttaggacggg
atctgeggeg
gccgtgggec
aaagtagagg
tcetgteggga
aaattgtctg
aatgtttatg
tatgaggttg

81
2755
DNA

5

Homo sapiens

gcgatggegg
gctcecagat
catgggtgtt
tcgacatcat
atgtgacttt
ggtgtcagaa
aagaaattaa
actcatttac

ctgagaggag
gatggtegte
gtccgecagec
agatgacaac
ttecattcgat
tattactagt
attgcgtata
accatttege

ctgcgegtge
ctectgggeg
gcaggtggaa
tttatectga
tatcaaaaaa
accaaatgca
agagcagaaa
aaagctcaga
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Asp Arg Asp Val Asn Ala CGly Thr Ser Gly Thr Phe Ser
2825

2815
Val

2830

Ala Met Ala Thr Lys Leu Gln Tyr Pro Arg Met

2845

His Leu Leu Gly Tyr Lys Pro

2860

Gln Phe Ala
Glu Glu Gln

Glu 2sn Gly

Arg
Gln

Ala
2880
Met
2895

Thr

2910

2925

2940

Gly Glu Asp

Gln Pro Thr

Gln
Leu

Glu
2960
Arg
2975

Ser Leu Ser Arg Tyr Ala Phe Asp Phe Tyr Glu
2985

2990

3005

3020

gcgaacatgt
cgacgaccct
aaaatctaaa
ggtggaacag
ctgggatgga
acttttette
aagaaaacac
ttggtcctec

Pro Val Arg Ala Arg Glu Ala His Met Gln Met
Arg Asn Ser Gly Thr Arg Leu Phe Gly Leu Asp
Ala Glu Glu Asp Thr Glu Arg His Thr Ala His

3035
MET et His Thr Leu Leu Gly Val Arg Gln

3040

aactggtggg
agtgctegtc
atctectcaa
gagcgatgag
taattggata
actcaagetg
ttecttcatgg
agaagtacat
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60
120
180
240
300
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ttagaagctg
atgtgggctt
ggtgtagaag
gagactactt
tatagtccag
atagaagtca
atgacctttce
tataaatgga
caaaacgttt
acatcttttt
ccagtcttta
cagtctggaa
gaaaacactt
aatttgaaac
ctgaataaaa
tctaaaattt
tatgctgcga
tcttccagta
tctgaggaac
gaagaaacta
tcaggaaatt
gactttgtat
tgggagectg
ggaaagaaaa
taaaaatgaa
aggctgaggce
aaccccatct
gtcttagcta
cagtgagecg
aaagaaatta
gaaaaagcct
cegtettect
acgtctgtgt
ttcgecatte
ttecttttaa
atcacttggt
gatccctaaa
cacagtatct

<210> 82
<211> 9
<212> PRT
<213>

<400> 82

aagataaggc
tggatggttt
aaaggattga
attgtctaaa
tacattgtat
gtgtccaaaa
aagttcagtg
aacaaatacc
tccaaaaagg
ggtctgaaga
acattagatc
acacgcectgt
caaatgctga
cactgactgt
gcagtgtttt
ggecttatagt
aagtcttett
tagatgagta
aaatcgaaaa
atcaaactga
attctaatga
-gaccagaaat
aggtcctcac
aacatcttca
attacaggcce
aggcagatca
ctactaaaaa
ctecaggaggce
agatcacgcce
aaagagttga
gtecaccggac
cetgtgagcee
tecetgtecat
ctaacattct
cactgagggt
tttctggaaa
aatgttgagg
acccttacat

Homo Sapiens

aatagtgata
aagetttaca
aaatatttat
agttaaageca
aaagaccaca
tcagaactat
gctccacgec
tgactgtgaa
aatttacctt
gataaagttt
ccttagtgat
gatccaggat
gagaaaaatt
atattgtgtg
tagtgacgct
tggaatttgt
gagatgcatce
tttctectgaa
atgttteata
tgaagatcat
agatgaaagc
gaactgtgte
cttcetetca
gatcataggt
cgggcacggt
tgaggteaag
tacaaaaatt
tgaggcagga
actgcactcc
gacaaacgtt
ttgecattgga
taagtgcagce
cactgatgcet
gtttcattct
aggceettag
gtagcttace
gacttetgtt
ggtttaggat

cacatctctc
tatagcttac
tccagacata
gcactactta
gttgaaaatg
gttettaaat
tttttaaaaa
aatgtcaaaa
ctecgegtac
gatactgaaa
tcattcecata
tatccactga
atcgagaaaa
aaagccagag
gtatgtgaga
attgcattat
aattatgtct
cagccattga
attgaaaata
aaaaaataca
gaaagtaaaa
aagtataagy
gtaactacag
cctaaaaata
ggctcacace
agatcgagac
agccgggtag
gaatcgecttg
agcctggtga
tcctacatte
tgagatgagt
cgtgctaget
gctggctact
tcctcecgggayg
gaaatttatt
ctagaaaaca
cattcatcce
taaagccagg

Gly Ser Glu Asn Leu Tyr Phe Gln Leu

5

<210> 83

<211> 2897

<212> DNA

<213> Homo sapiens
<400> 83

ctggaacaaa
ttatctggaa
aaatttataa
cgtcatggaa
aactacctcec
gggattatac
ggaatcctgg
ctacccagtg
aagcatctga
tacaagcttt
tctatategg
tttatgaaat
aaactgatgt
cacacaccat
aaacaaaacc
ttgctetece
tettteecate
agaatcttet
taagcacaat
gttcccaaac
caagtgaaga
tttttcageca
agaggacgtt
cgggcaagcet
tgtaatceca
cagecetggcece
taggtaggeg
aaaacaggag
cagcegtgaga
ttttececatgt
cagaccaaaa
gcegecacegtg
gcatgtgeca
atatttcaaa
taggaaagtc
gectgcaaatg
gagaacattg
caatctttta
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agatagtgtt
aaactctteca
actctcacca
aattggtgte
accagaaaat
atatgcaaac
aaaccatttyg
tgtetttect
tggaaataac
cctacttect
tgctccaaaa
tattttttgg
tacagttect
ggatgaaaag
aggaaatacc
gtttgtecatt
acttaaacct
gettteaact
tgctacagta
tagccaagat
actacagcag
ggagttacac
tectgtttayg
cttaactatt
gcactttggy
aacgtagtga
cgegectgtt
gtggaggttg
ctctttaaaa
gtasaatcat
cagtggccac
gctaaggatg
cacctgtetg
catttggtcet
tgaacacgtt
ccagaaagat
gcttecacat
ctatg

cccgractaa agacgettet tcceggeggg taggaatcee gccggcgage cgaacagttc
cccgagcgca gcccgeggac caccaccegg cegeacggge cgettttgte cceegeccege
cgcttetgte cgagaggccyg cecgcgagge gcatcctgac cgcgagcgte gggtcccaga
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540

600

660

720

780

840

200

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2755

60
120
180
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gecgggegeg
aagtttaatt
aagagaagac
cacttaattt
ctgattacac
tatcatggga
tcatgagtaa
tttgtgacct
gattcagegg
tgtettttga
tgaaatttcc
aacagtcaga
atttcaccta
tagagcacag
ctggccagga
tgatagcatt
taagaaatag
acctgccacc
aagtgtggga
caagtggcgg
ccacctctac
aggttgatgt
gtgggcectg
gctecacgga
tgagagttet
atctggaaga
ccagcgggga
aagatgctec
atataatgag
tetttgtcetce
aggaggaaac
ggggaccata
agcacatgtg
cagggagceag
tttcgttett
caatggtgtg
cteagecetee
ttgtattttt
cctcaagtga
gtgectgget
aagaaaagga
gtgagcagtg
cagteggtga
caccttgtcce
actaatacag
aagttaaaaa

<210>
<211l>
<212>
<213>
<400>

84
3054
PRT

84

getggggecec
agacacttca

tctaaaaata
ggttetcatg
agatgaatct
attaaaaaac
accagaagat
cacagatgag
gaacacaacg
accaccagag
atctattgtt
gggaattgtt
tatcattgac
tgatgagcaa
atcagaatca
ggtcttgaca
cctceccaaa
gttggaagcc
ttataattat
tggctatacc
agaatcccag
ggagctcecce
tgagaggaga
ggggtetggg
tgatgacgag
gatggttgac
agggacacag
atctgatcaa
atgactecaa
tgcatcctaa
tgtggtgtte
gtatcattca
cacctttect
ggttccecac
ettt
atcttggete
ctegeaagta
agtggagaca
tctgecectcece
ggcectgtga
aaatagtage
gagagaaggg
gcettgggea
agccctceece
aaaggaaaca
aaaaaaa

Homo sapiens

gaggctagca
gaattttgat
gcaaagatgc
gtgtatatca
tgcactttca
cactccattg
ttgaaggtgg
tggagaagca
ttgttcagtt
tttgagattg
gaggaagaat
aagaagcata
aagttaattc
gcagtaataa
dcagaatctg
agcaccatag
gtcttgaatt
atggatatgg
gatgatgaaa
atgcatggac
ttgatagacc
acgatgccaa
aagagteccac
ggcagaatta
gacagtgacg
ccagaggatce
Ccaacctttc
agtgacactt
aactattgaa
cttgctgect
ctttcttcca
gtgcattgtt
ttacactaat
agtttcagag
ttttgagaca
actgcaacat
gctgggatta
ggattttacc
tcagcectegt
tatttctgtg
aagagctgca
gggccctgea
cctcacccat
agttaaagtg
tggegteggg

tcteteggga
cacctaatgt
ttttgagcca
geetegtgtt
agatatecatt
taccaactca
ttaagaactg
cacacgaggce
gctcacacaa
ttggttttac
tacagtttga
aacccgaaat
caaacacgaa
agtctececett
ccaaaatagg
tgacactgaa
ttecataactt
tggaggtcat
gtgatagcga
tgactgtcag
cggagtecega
aggacagccc
tcecaggacce
ccttcaatgt
acttagaagc
ctgataatgt
ccagccccte
ctgagtcaga
tgaacttgga
tatcgtetge
ggtgacatca
tacatattea
gcacttagga
gtggtccagg
gagtctegtt
cegecteceg
caggcgectyg
atgttggcca
aaagtgectgg
aaataaattg
aagcaggcag
caaggaaaca
gtcacatcct
gggaagacag
gagagggata

gccgcaaggce
tgatttcaga
gaatgcette
tggtatttca
gcgaaatttce
ctatacattg
tgcaaatacc
ctatgtcacc
tttectggetg
caaccacatt
tttatctete
aaaaggaaac
ctactgtgta
aaaatgcacce
aggaataatt
atggattggt
tttagectgg
ttacatcaac
tactgaggca
gcetoctgggt
ggaggagccet
tcagcagttg
tttteecgaa
ggacttaaac
ccetctgatg
gcaatcaaac
ttecagaggge
tgttgacctt
cagacaagca
aagtgttcte
cctatgcaca
aagtggtgcea
tgtttctgea
accctatgat
ctgtegecca
ggttecaggtg
cecaccatgec
ggctggtctc
gattacaggg
ggccagggtg
gaagggagga
gggaagagcce
gtctecctgca
actttaggat
aaacctgaat
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gagagctgca
tgtaaaagtc
atcttecagat
tatgattcge
cggtccatcet
ctgtatacaa
acaagatcat
gtcctagaag
gccatagaca
aatgtgatgg
gtcattgaag
atgagtggaa
tctgtttatt
ctccettecac
actgtgtttt
tatatatgct
ccatttecta
agaaagaaga
gcgcccagga
caggccetetg
gacctgectg
gaactcttga
gaggactaca
tctgtgtitt
ctatcgtcte
catttgctag
ctgtggtceg
ggggatggtt
cctacagggt
caagggaagy
ttccecagtat
ctttgaagga
tcatgtctac
atttctette
agctggageg
attctectge
tagcaaattt
gaactcctga
gtgagceget
ggagcaggga
ggagagccag
atcgaagttt
attggaattc
cacgtgtgtg
gccatatttt

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
25

20
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30

240

300

360

420

480

540

600

660

720

780

840

800

S60
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2897
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Ala
Met
Leu
65
Met
Val
Tyx
Glu
Ala
145
Lys
. Trp
Lys
Phe
Arg
225
Phe
Gly
His
Ala
Ser
305
Phe
Val
Leu
Pro
Lys
385
Glu
Asn
Gln
Gly
Leu

465
Gly

Asn
His
50

Pro

Tyr
Ser
vVal
Arg
130
Thr
Asn
Ser
Sexr
Ala
210
Ile
Lys
Leu
Gly
Arg
290
Asp
Leu
Ser
Ser
Asp
370
Leu
Lys
Leu
Ala
Asn
450
Glu

His

Gly
35

Lys
Tyx
Tyr
Val
Gly
115
Lys
Thr
Phe
Ile
val
195
Ser
Asp
Asn
val
Met
275
Ala
Lys
Glu
val
Pro
355
Ile
Leu
Leu
Thr
Pro
435
Lys
Ile

Leu

Ser
Pro
Thr
Leu
Asn
100
Arg
Val
Gln
Leu
Val
180
Arg
Val
Asn
Glu
Leu
260
Phe
Lys
Ser

Leu

Glu
340
Cys

Val
Ala
Leu
Ala
420
Phe
Leu

Ala

Gly

Ile
Val
bPro
Gly
85

Asn
Asp
Asp
Leu
Pro
165
Arg
Ala
Arg
Trp
Arg
245
Arg
Ile
Val
Ile
Arg
325
Arg
Gly
Glu
Met
Thxr
405
Cys
Thr
Thr

Arg

Ser

Leu
Ile
Leu
70

Arg
Lys
Ser
Thr
Val
150
Ala
Lys
Arg
His
Gln
230
Val
Gln
Val
Thy
Ser
310
Pro
Cys
Lys
Gly
Leu
390
Arg
Val
His
Gly
Phe

470
Phe

Lys
Phe
55

His
Arg
Arg
Ile
Thr
138
His
Thr
Arg
Val
Met
215
Gln
Asp
Gly
Arg
Phe
295
Glu
Asp
Gly
Ile
Glu
375
Lys
Phe
Ser
val
Ala
455

Leu

Arg

Lys
40

Gly
Leu
Ala
Asn
val
120
Ala
Asn
Ser
His
Lys
200
Tyx
Glu
Gln
Ser
Gly
280
Ala
Ala
Gly
Glu
Thr
360
Ser
Glu
Leu
Val
Leu
440
Asp

Asn

Asn

Ala
Glu
Glu
Leu
Arg
105
Glu
Ala
Ser
Leu
Met
185
Arg
Gly
Thr
Ser
Tyr
265
Arg
Val
Phe
Ile
val
345
Cys
Gly
Gln
Gln
Lys
425
Ala
Leu

Asn

Lys

Glu
Asp
Val
Thr
20

Arg
Lys
Val
Met
Ser
170
Gln
Phe
Glu
Leu
Lys
250
Gly
Ser
Cys
Phe
Ser
330
Ala
Lys
Glu
TyT
Gln
410
Gln
Val
Glu

Arg

Ile

Glu

Tyr
Asp
75

His
Arg
Ile
Glu
Pro
155
Asn
Val
Glu
Arg
Leu
235
Leu
Pro
Asp
His
Ile
315
His
Ala
Arg
ser
Pro
395
Lys
Leu
Ser
Glu
Thxr

475
Ser
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Thr
Ile
60

Ala
Gly
Lys
Val
Asp
140
Lys
Val
Glu
Gly
Lys
220
Asp
Thr
Ala
Gly
Ser
300
Pro
Glu
Ile
Cys
Val
380
Asp
Ser
Ile
Glu
Ala
460

Glu

Ser

Ser
45

Thxr
Glu
Lys
Val
Val
125
Tle
Arg
Tyr
Ile
Ser
205
Arg
Leu
Phe
His
Met

285
Met

Tyr
Cys
Leu
Met
365
Thr
Phe
Leu
Gly
Ile
445
Ser

Asn

Lys

Arg
Glu
Met
Arg
Ala
110
Pro
Cys
Lys
Ala
Tle
190
Val
Val
Ala
Gly
Trp
270
Leu
Thr
Ser
Thr
Thr
350
vVal
Asn
Pro
val
Asp
430
Leu
Thr

Met

Ala

Ala
Ala
Glu
Arg
95

Lys
His
Asn
Lys
Gln
175
Ser
Gln
Asp
Lys
Sexr
255
Tyr
val
His
Lys
Arg
335
Gln
Glu
Gln
Met
AsSn
415
Arg
Phe
His
Arg

His
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Ile
Asp
80

Lys
Thr
Thr
Glu
Gln
160
Thr
Lys
Leu
Leu
Arg
240
Ser
Arg
Asp
Tyr
Lys
320
Gly
Ala
Thr
Gly
Ala
400
Thr
Lys
Lys
Met
Ile

480
val
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Asn
Ile
Phe
Lys
545
Ser
Glu
Tyr
Tyr
Ser
625
Met
Leu
Ile
Asp
Leu
705
Met
Leu
Leu
Val
Pro
785
Leu
Thr
Ala
Ala
Val
865
Ser
Asp
His

Asp

Asn
Trp
Thr
530
His
Thr
Arg
Val
ser
610
Gly
Tyr
Leu
Arg
val
690
Arg
His
Lys
Glu
Val
770
His
Ala
Phe
Asn
Asp
850
Tle
Leu
Met

Glu

Glu
930

Ala
Gly
518
Glu
Ile
Asp
Lys
Tyr
595
Asp
Asp
Ile
Val
Asp
675
Ala
2la
Val
Met
Ser
755
Thr
Leu
Ile
Glu
Leu
835
Leu
Leu
Ala
Ala
Met

915
Leu

Leu
500
Leu
Ile
Axrg
Phe
Glu
580
Pro
Leu
Ser
Ala
Asn
660
Thr
Thr
Clu
Leu
Asn
740
Glu
Glin
Met
val
Gln
820
Ala
Phe
Asp
Met
Leu
900

Leu

Thr

485
Met

Arg
Asp
Gly
Gln
565
Iie
Cye
Lys
Lys
Asn
645
Val
Ile
Ala
Leu
Asp
725
Thr
Met
Gly
Lys
Ser
805
Ala
Ala
Val
Asn
Glu
885
Arg
Glu

Trp

Cys
Gly
Pro
Ser
550
Thr
Gly
Cys
His
YT
630
Glu
Lys
val
Cys
Pro
710
Ser
Thr
Lys
Ala
Gln
790
Pro
Leu
Ile
Gln
Leu
870
Ile
Glu
Lys

Leu

Asp
Ala
Asn
535
Arg
Leu
Asn
Cys
Pro
615
Leu
Gly
Glu

Pro

TYyT
695
Arg

Serx
Thr
Ile
775
Leu
Ser
Gln
Leu
Gln
855
Ile
vVal
Gly

Asn

Glu
a35

Asn
His
520
Glu
Lys
Arg
His
Val
600
Thr
Asp
Tyr
Glu
Lys
680
Leu
Ile
Gly
Gln

Iyr
760
Glu
Leu
Ile
Met
Ser
840
Arg
Asp
Thr
Gly
Tyr

920
Lys

Gln
505
Ala
Gly
Leu
Gln
Cys
585
Thr
Lys
Leu
Cys
Asp
€65
Leu
Len
Leu
Ser
Leu
745
Asn
Met
Glu
Leu
Trp
825
Ala
Asn
Gly
Ile
Tyr
905

Val

Phe

490
Leu

Lys
TyY
Ala
Gln
570
Ile
Leu
Arg
Pro
Tyr
650
Ala
Gly
Ser
val
Arg
730
Ile
val
Leu
Glu
Ile
810
Leu
Leu
Leu
Val
Lys
890
Ala

Lys

Ser

Asp
Arg
Asp
Ile
555
Ile
Ser
Glu
His
Val
635
Met
Lys
Ala
Ile
Asp
715
Thr
Glu
Gly
Ile
Glu
795
Ala
Pro
Ala
Ile
Arg
875
Leu
val

Ala

Ala
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Gln
Phe
Lys
540
Gly
Gln
Met
Asp
Leu
620
Leu
Asn
Asp
Trp
Leu
700
His
Thr
Phe
Gly
Lys
780
Pro
Met
Asn
Gln
Asn
860
Val
Ala
Thr

Leu

Ile
940

Asn

Leu
525
Tyr

Asn
Gly
Arg
Gly
605
val
Asn
Ile

Phe

Pro
685

Tyr
Asp
Gly
Val
Met

765
Ser

Tyr
TYr
Thr
Lys
845
Glu
Asn
Thr
Sexr
Lys

925
Arg

Gly
510
Lys
Val
Leu
Glu
Asn
590
Lys
Ile
Glu

Phe

“Thr

670
Thr

Pro
Asn
Tyx
His
750
Asn
Ile
Ile
Asn
Met

830
Leu

TyTr
His
Gln
Glu
910
Asp

His

495
Asn

Gly
Ile
Ile
Thr
575
Gly
Ala
Gly
Glu
Phe
655
Lys
Met
Asp
Lys
His
735
Ser
ATg
Tyr
Ile
Ser
815
Arg
Thr
Ala
Ser
Glu
895
Lys

Ala

Ser
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Phe
Phe
Arg
Met
560
Ile
Asn
Gln
Asn
Lys
640
Ala
Phe
Gln
Val
Thr
720
Met
Gly
Asp
Lys
Val
800
Gly
Leu
Leu
Gln
Leu
880
Met
val
Trp

Arg
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Lys
945
Asp
His
Ala
Leu
Val
Asp
Leu
Gln
Glu
Lys
Pro
Val
Ile
Ile
Asp
Lys
Gln
His
Glu
Val
Arg
Asn
Thr
Thr
Ile
His
Glu

Pro

Leu

Cys

Arg

Lys
1010
Ser
1025
Cys
1040
Gln
1055
Tyr
1070
Glu
1085
Phe
1100
Glu
1115
Leu
1130
Leu
1145
Ile
1160
Asn
1175
Thr
1190
Ile
1205
Phe
1220
Ile
1235
Gly
1250
Gly
1265
Met
1280
Leu
1295
Val
1310
Ala
1325
Val
1340
His
1355
Gly

Leu Lys Phe Gly Arg Lys

Gly Gly His Ile Asp Leu

Lys Val Arg Val Ala Lys

995

980

965

950

Ile Tyr Ser Met

Ser
Met
Lys
Ser
Arg
Cys
Ile
Met
Asn
Tyxr
Met
Ser
Ser
Met
Ser
Ser
Arg
His
Arg
Met
Glu
Asn
Glu

Arg

Val
Ile
Glu
Lys
Leg
Ile
Ala
Ala
Lys
Thx
Thr
Leu
Arg
Glu
His
Gly
Val
Lys
Met
Thr
Val
Asp
Phe

Glu

Leu
Arg
Ser
Leu
Gln
Gly
Tyr
Phe
Phe
Gln
Ile
Pro
Gly
Phe
Ser
Lys
Leu
Gln
Arg
Ser
Lys
Ala
Glu

Val

Ser
Ala
Glu
Glu
Ser
Lys
Phe
Asp
Lys
Ser
Asn
Gly
Asn
Thx
Pro
Sexr
Met
Leu
Gly
Gly
Thr
Ser
Gly

Glu

1000

Leu
1015
Leu
1030
His
10468
Trp
1060
Asn
1075
Glu
1090
Glu
1105
Glu
1120
Ala
1135
Gly
1150
Leu
1165
Leu
1180
Val
1195
Val
1210
Arg
1225
Ala
1240
Thr
1255
Leu
1270
Arg
1285
Lys
1300
Phe
1315
Tyr
1330
Ala
1345
Lys
1360
Phe

Pro
Leu
Arg
Asp
Pro
His
Asp
Lys
Glu
Ile
Asp
Glu
Thr
Lys
Asp
Arg
Gly
Glu
Ser
Ser
Ala
Asp
Ile
Val

Thr

9

Asp
Leu
Glu
Asn
Tle
Pro
Leu
Ile
Arg
Leu
Asp
Leu
Phe
Pro
Thr
Asp
Leu
Pro
Glu
Thr
Leu
Phe
Ala
Leu

Thr

955

70

Val
Thr
Ala
Ile
Gly
Glu
Val
Ile
Ser
Ser
Tyr
Asn
Lys
His
Ala
Phe
Pro
Thr
Pro
Phe
His
Val
Phe
Lys

Gln
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Tyr
Phe
Lys
Ile
Tyr
Ala
Glu
Ala
Asp
Ser
Val
Met
Gln
Tyr
Ala
Leu
Tyr
Arg
Phe
Gly
His
Ile
Arg
val

Phe

99

Asn Ala Met Thr Lys

1005
Phe Ile Thr

Lys
1020
Leu
1035
Vval
1050
Asn
1065
Arg
1080
Phe
1025
Gin
1110
Phe
1125
Gly
1140
Thr
1155
Thr
1170
Asp
1185
Trp
1200
Arg
1218
Ser
1230
Val
1245
His
1260
Pro
1275
Asn
1290
Ser
1305
Phe
1320
Ile
1335
Asn
1350
Ser
1365
Pro

Phe
Ala
Arg
Ser
Glu
Ala
Ile
Val
Glu
Thr
Glu
Trp
Thr
Val
Arg
Leu
Leu
Cys
Ser
Ala
Asp
Leu
Ala

Val
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Pro Leu Ile Met Lys Asn Thr Val

960

Ser vVal Lys Ser Leu Phe Lys Phe

275
Leu Glu Leu Leu Lys Gly Thr Ile Ser Arg Ala Val Asn Gly Gly
285

0

Gly val Phe

Gln
Ala
Thr
Thr
Tyr
Lys
Thr
Phe
Arg
Phe

Leu

Glu
Ala
Gly
Ser
Thr
Phe
Pro
Arg
Glu
Leu
Thr

Lys

Ile
Gln
Phe
Ala
Tyxr
Gln
Leu
Lys
Glu
Asp
His
Asn
Cly
Ser
Ala
Lys
Asp
Pro
Ile
Asn
Cys
Phe
Pro

Leu
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Lys
Gly
Leu
Leu
Thr
val
Val
Val
Thr
Gly
Lys
Phe
Ser
Met

Arg

Ile
Lys
Phe
His
Thx
Val
Ala
Arg
Thr
Ala
Leu

His

1370
Ile
1385
Thr
1400
Val
1415
Leu
1430
Met
1445
Lys
1460
Thr
1475
Pro
1490
Val
1505
Arg
1520
Thr
1535
Leu
1550
Thr
1565
Ala
1580
Phe
1595
Phe
1610
Pro
1625
Arg
1640
Val
1655
Ile
1670
Ser
1685
His
1700
Asp
1715
Ala
1730
Leu
17458
Val
1760
Ala
1775
Leu
1790

Glu
Gly
Tyxr
Val
Lys
Lys
Ile
Val
Val
His
Leu
Cys
Thr
Gln
Asp
Lys
Asn
Len
Cys
Val
Val
ser
Glu
Phe
Lys
Leu
Lys

Glu

Glu
Ala
Val
Gln
Ser
His
Asp
Leu
Ser
Lys
Val
Phe
Leu
Phe
Gly

Leu

Lys—

Gly
Lys
Val
Gln
Ile
Gln
Ser
Ala
Gln
Asp

Thr

Ala
Asn
Ala
Lys
Gly
Phe
Ile
Asp
Tyr
Glu
Glu
Met
Leu
Glu
ser

His

Gly

Tyr
Glu
Ala
Ala
Ala
Met
Phe
Asn
Gln
Gln

Ile

Leu
Ala
Ser
Gly
Gly
Ile
Asp
Val
Gly
Gly
Ile
Tyr
Glu
Leu
Met
Thr
Leu
Ile
Ile
His
Ala
Arg
Lys
Thr
Tyr
Ala
Asp

Tyr

1375
Ser
1390
Asp
1405
Tyr
1420
Tyr
1435
Thr
1450
Val
1465
Val
1480
Asp
1495
Glu
1510
Val
1525
Pro
1540
Asn
1555
Asn
1570
Ser
1585
His
1600
Cys
1615
Sexr
1630
Ala
1645
Pro
1660
Lys
1675
Lys
1690
Thr
1705
Gln
1720
Asn
1735
Ala
1750
Lys
1765
Val
1780
Leu
1795

Phe
Val
Asn
Lys
Glu
Ala
Val
Asn
Arg
Ala
Glu
Leu
Ala
Tyr
Pro
Glu
Ser
Glu
Asp
Gly
Val
Leu
Ser
Tyr
Thr
Asp
Thr

Gln

Gln
Ile
Asp
Val
Ile
Thr
Val
Arg
Ile
Leu
Met
Pro
Thr
Phe
Val
Thr
Trp
Asp
Ser
Asp
Val
Ala
His
Ser
Lys
Gln
Gly

Ser

Glu
Ser
Val
Ser
Ile
Asn
Asp
Ala
Gln
Arg
Val
Val
Leu
Tyr
Ile
Phe
Leu
Ala
Leu
Ser
Tyx
Cys
Phe
Ile
His
Leu
Ile

Asp
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Phe
Cys
Asp
Lys
Thr
Ile
Phe
Val
Lys
Ile
Ala
Thr
Leu
Thr
His
Leu
Thr
Gly
His
Gly
Thr
Ile
Glu
Gln
Thr
Leu
Ile

Ser

1380
Val
1395
Gly
1410
ser
1425
Ile
1440
Glu
1455
Ile
1470
Gly
1485
Gln
1500
Leu
1515
Gly
1530
Thr
1545
Thr
1560
Gln
1575
Ile
1590
Asp
1605
Asn
1620
Ser
1635
Ile
1650
Glu
1665
Ile
1680
Leu
1695
Asn
1710
Ala
1725
Ser
1740
Lys
1755
Glu
1770
Gln
1785
Glu
1800

Ser
Asp
Leu
Asp
Gly
Glu
Thr
Tyr
Gly
Gln
Glu
Gln
Ala
Agsn
Lys
Lys
Gly
Arg
Glu
Gly
Gln
Arg
Ala
Ile
Glu
Phe
Asp

Val

Leu
Asn
Gly
Gly
Thr
Asn
Lys
Asn
Arg
Thr
Ala
Ser
Arg
Phe
Leu
Leu
Glu
Ile
Ile
Arg
Thr
Arg
Thr
Phe
Asn
Sex
Phe

Ala
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Gln
Ile
Lys
Arg
Ser
Gly
Val
Lys
Val
Asn
Ala
Val
Thr
Val
Lys

Ala

Pro
Trp
Leu
Asp
Ile
Gly
Asp
Ile
Asn
Asn

Lys
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His
Asp
Leu
Gln
Arg
Leu
Lys
Asn
Val
Pro
Met
Thr
Leu
Lys
Arg
Pro
Gly
Thr
Phe
Asn
Lys

Met

Leu
1805
Ile
1820
Ala
1835
Gly
1850
Gly
1865
Glu
1880
Gly
1895
Met

1910

Asp
1925
Ile
1940
Leu
1855
Thr
1970
Lys
1985
Ser
2000
Gln
2015
Lys
2030
Pro
2045
Asn
2060
Gly
207%
Gly
2090
Asn
2105
Ile
2120
Leu
2135
Thx
2150
Thr
2165
Trp
2180
Thr
2195
Thr
2210
Glu

Lys
Ile
Thr
Lys
Ala
His
Thr
Tyr
Pro
Asp
Ile
Ile
Val
Thr
Thr
Asn
Arg
Glu
Pro
Thr
Thr
Ile
Lys
Thr
Ser
Ile
Arg
Asn

Leq

Leu
Ile
Tyr
Lys
Arg
TYyT
Thr
Gly
Leu
Leu
Asp
His
Asp
Ala
Gly

Glu

Leu
Thr
Ile
Phe
Agn
Cys
Gln
Asp
Thr

Len

Lys
Ala
Phe
Asn
Gly
Phe
Arg
Phe
Thr
Val
Asp
Ala
Leu
Ile
Met

Asp

Tyr

Asp
Ile
Leu
Thx
Arg
Arg
Phe
Thr
Thr
Gly
Asn

Thr

Sexr
Leu
Lys
Gln
Gln
Gly
Gly
Asp
Gly
Gln
Glu
Tyr
Thr
Met
Ala
Leu
Asn
Gly
Ile
val
Leu
Met
Glu
Gln
Phe
Lys
Phe
Asn

Asn

His
1810
Ser
1825
Asp
1840
Lys
18855
Tyr
1870
Ser
1885
Met
1200
Pro
1915
His
1930
His
1945
Ile
1960
Leu
1975
Pro
1990
Gly
2005
Val
2020
Thr
2035
Pro
2050
His
2065
Thr
2080
Gln
20895
Gln
2110
Pro
2125
Pro
2140
Thr
2155
Pro
2170
Asp
2185
Ile
2200
Tyr
2215
Gln

Trp
val
Lys
His
Glu
Ala
Gly
Thr
Thr
Glu
Glu
Val
His
Phe
Pro
Phe
Ile
Thr
Asn
Ser
Gln
Lys
Gln
Lys
Sexr
Gly
val
Phe

Glu

Aén
Leu
Phe
Lys
Val
Tyr
Ala
Asp
Ile
Phe
Pro
Asn
Ser
Pro
Val
Glu
Se;
Thr
Lys
Leu
His
Asp
Arg
Ser
Ser
Gln
Gly
Thr

Ala

Lys
Ile
Asn
Leu
Ala
Asn
Lys

Phe

Asp

Gly
Gln
Ser
Ser
Glu
Ala
Gly
Ser
Ser
His
His
Leu
Phe
Glu
Met
Asp
Cys
Ile
Ser

Gln
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Ser
Gly
Glu
Lys
Ala
Asn
Ser
Ser
Glu
Lys
Ser
Gly
Leu
Arg
Tyr
Glu
Thr
Leu
Leu
Gly
Ile
Pro
Glu
Ser
Gly
Cly
His
Val

Gln

Gln
1815
Gly
1830
Pro
1845
Met
1860
Glu
1875
Lys
1890
Arg
1905
Tyr
1920
Ser
1935
Val
1950
Leu
1965
Thr
1980
Arg
1995
Glu
2010
Asp
2025
Ser
2040
Ile
2055
Tyr
2070
Phe
2085
Val
2100
Asp
2115
PXo
2130
Arg
2145
Ser
2160
Ile
2175
Ser
2190
Ser
2205
Pro
2220

Trp

Ile
Gly
Val
Arg
Pro
Gly
Lys
Ile
Thr
Arg
Ser
Lys
Ala
Asn
Gln
Leu
Cys
Gly
Arg
Phe
Gly
Phe
Ile
Met
Phe
Pro
Ala
Lys

Val

Thr
Txp
Tyr
Glu
Glu
Lys
Phe
Arg
Asn
Thr
Thr
Lys
Ser
Glu
Leu
Phe
His
Ile
Arg
Lys
Arg
Pro
Cys
val
Irp
Leu
Ser
Asn

Ser
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Arg
Met
Phe
Ala
Ala
Arg
Ile
Phe
Ala
Arg
His
Val
Glu
Leu
Pro
Lys
Leu
Gly
Asn
Val
Asp
Gln
Leu
Ser
Lys
Val
Asn
Phe

Gly



Trp
Phe
Thr
Lys
Glu
Cys
Ala
Asn
Tle
Sexr
Asn
Lys
Leu
Ser
Ser
Lys
Gly
Asn
Gly
Cys
Leu
Trp
Val
His
Thr
Gly
Leu

Phe
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2225
Arg
2240
Met
2255
Gln
2270
Trp
2285
Cys
2300
Pro
2315
Tyxr
2330
Arg
2345
Glu
2360
Met
2375
Tyr
2390
Ala
2405
Ser
2420
Cys
2435
Leu
2450
Thr
2465
Lys
2480
Ile
2495
Trp
2510
Asp
2525
Ile
2540
Asp
2555
Tyr
2570
Lys
2585
Leu
2600
Ile
2615
Leu
2630
Lys
2645

Leu
Ser
Leu
Val
Pro
Leu
Phe
Glu
Ile
Leu
Ile
Ala
Glu
Leu
Lys
Arg
Val
Lys
Asn
Ala
Asn
Ile
Thr
Gly
Met
Asn
Ile

Glu

Asn
Lys
Met
Val
Ser
Phe
Lys
Ala
Gly
Val
Thr
Met
Leu
Arg
Ala
Thr
Cys
Ala
Glu
Asp
Ala
Gly
Pro
Asn
Val
Lys
Ala

Ser

Ala
Pro
Asn
Glu
Gln
Glu
Pro
Phe
Asn
Thr
Asp
Cly
Thr
Leu
Glu
Phe
val
Pro
Leu
Gly
val
Glu
Ile
Asn
Ile
Glu
Ile

Phe

Asp
Glu
Glu
Ala
Leu
Leu
Met
Leu
Val
Lys
Pro
Ala
Leu
Tyr
Leu
Thr
Asp
Trp
Met
Ser
Leu
Gln

Leu

Ile
Glu
His

Gly

2230
Ser
2245
Glu
2260
Lieu
2275
Leu
2290
Val
2305
Tyr
2320
Met
2335
Lys
2350
Asp
2365
Leu
2380
Glu
2395
Leu
2410
Asp
2425
Thi
2440
Arg
2455
Ala
2470
Asp
2485
Thr
2500
Glu
2515
Gln
2530
Lys
2545
Met
2560
Thr
2575
Gly
2590
Ala
2605
Ile
2620
Pro
2635
Clu
2650

Val
Pro
val
Ser
Thr
Leu
Gly
Asp
Cys
Lys
Glu
Tyr
Glu
Gly
Pro
Ala
Phe
Val
Ala
Phe
Val
Leu
Pro
Gln
Met
vVal
Asp

Leu

Leu
Phe
Tyr
Gly
Lys
Gln
Ala
Ile
Asp
Ala
Ile
Lys
Gln
Lys
Ile
Pro
Asn
Gly
Leu
Asp
Arg
Arg
Asp
Pro
Leu
Tyr
Lys

Cly

Trp
Gln
Ser
Asn
His
Leu
Tyr
Leu
Leu
Leu
Phe
Gly
Glu
Leu
Glu
Ile
Asn
Met
Pro
Ser
Leu
Asn
Gly
Sexr
Tyr
Tyxr
Ala

Leu
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Gly
Pro
Gln
Leu
Val
Asn
Lys
Lys
Leu
Gly
Ser
Lys
Ala
Cly
Lys
Asp
Gln
Thr
Ser
Sex
Ala
Leu
Thr
Thx
Thr
Val
Glu

Lys

2235
Gly
2250
Val
2265
Gly
2280
Arg
2295
Val
2310
Pro
2325
Pro
2340
Tyr
2355
Glu
2370
Phe
2385
Ala
2400
Lys
2415
Met
2430
Ile
2445
val
2460
Thr
2475
Phe
2490
Lys
2505
Gly
2520
Leu
2535
Phe
2550
Tyr
2565
Ile
2580
val
2595
Cys
2610
Asn
2625
Arg
2640
Tyr
2655

His
Lys
Glu
Pro
Lys
Glu
Ser
Ala
Leu
Pro
Leu
Lys
Leu
Trp
Glu
Leu
Tyx
Phe
Trp
Thr
Met
Thr
Ile
Val
Glu
Gly
Leu

Glu

Lys
Glu
Lys
val
Gly
Lys
Arg
Ser
Ala
Thr
Asn
Glu
Lys
Asn
Asn
Leu
Asp
TyT
val
Pro
Glu
Glu
Lys
Asp
Lys
Asp
Ser

Phe

PCT/US2004/021887

val
Ala
ATg
Ala
Lys
Glu
Leu
Glu
Ile
val
Met
Ala
Ala
Gly
Asn
Ala
Leu
Gln
Tyr
Phe
Glu
Ile
Lys
Asn
Cys
Asp
Arg

Asp



Cys
Ala
Arg

His

Thr
Agp
Ala
Ala
Asn
Ser
Ala
Leu
Pro
Val
Leu
Ile
Leu
Asp
Ala
Arg
Thr

Leu

<210>

WO 2005/007822

Thr
2660
Leu
2675
Tle
2690
Arg
2705
Asp
2720
Glu
2735
YT
2750
CGly
2765
TYyT
2780
Val
2795
Asp
2810
Gly
2825
Thr
2840
Leu
2855
Asn
2870
Val
2885
Leu
2900
Asn
2915
Ser
2930
Arg
2945
Glu
2960
Gln
2975
Phe
2990
His
3005
Leu
3020
Glu
3035
Leu
3050

85

Thr
Glu
val
Leu
Lys
Gln
Leu
Thr
Asp
Asp
Lys
Thr
Lys
Asn
Ala
Met
Asn
Leun
Tyr
Gln
Met
Arxrg
Tyr
Met
Phe
Arg

Gly

Arg
Arg
Ser
Glu
Leu
Ala
Ala
Asn
Ile
Ala
Val
Ser
Leu
His
Arg
Thx
Gly
Asn
Pro
Ile
Arg
Asn
Glu
Gln
Gly
His

val

Asp
Asp
Ile
Ala
val
Pro
Glu
Ser
Pro
Gly
Ala
Gly
Gln
Leu
Ala
Ala
Phe
Gly
Leu
Met
Asn
Ile
Leu
Met
Leu
Thr

Arg

Lys
Gly
Leu
Ile
Glu
Tyr
Thr
Glu
Thr
Ala
Glu
Thr
Tyr
Leun
Thx

Tyr

Met

Thr
Lys
Thr
Arg
Thr
Thr
Lys
Asp
Ala

Gln

Thr
2665
Met
2680
Glu
2695
Cys
2710
Glu
2725
Ser
2740
Ala
2755
Ile
2770
Thr
2785
Asp
2800
Gln
I2815
Phe
2830
Pro
2845
Gly
2860
Hig
2875
Gly
2890
Val
2905
Trp
2920
Pro
2935
His
2950
Glu
2965
Asp
2980
Ser
2995
Ala
3010
Gly
3025
His
3040

Gln
Tyxr
Trp
Ala
Ile
Gln
Leu
Glu
Glu
Ala
Ala
Ser
Arg
Tyr
Glu
Val
Trp
val
Met
Phe
Arg
Met
Lys
Ala
Asn

Asp

Leu
Ile
Asp
Ser
Arg
Leu
Lys
Glu
Asn
Gly
Ser
Val
Met
Lys
Gln
Asn
Cys
Met
Val
Ser
Pro
Ser
Thr
Ala
Val

Val

Trp
Pro
Arg
Met
Asn
Ala
Phe
Tyr
Leu
Lys
Lys
Pro
Arg
Pro
Phe
Glu
Ile
Met
Glu
Asp
Tyxr
Leu
Pro
Val
Gly

Asn

44/55

Phe
Lys
Ser
Ile
Phe
Glu
Leu
Leu
Tyr
Lys
Asp
Arg
Gly
Gln
Rla
Glu
Glu
Asp
Asn
Leu
Met
Sex
Val
Arg
Thr

Arg

Met
2670
Leu
2685
Lys
2700
Glu
2715
Tyr
2730
Glu
2745
Tyr
2760
Lys
2775
Phe
2790
Lys
2805
Arg
2820
ile
2835
Glu
2850
Gln
2865
Ala
2880
Gln
2895
Asn
2910
Gly
2925
Bla
2940
Ala
2955
Pro
2970
Arg
2985
Arg
3000
Asn
3015
Ala
3030
Asn
3045

Ser
Glu
Glu
Ala
Ala
Gly
Thr
Val
Gln
Asp
Asp
Asn
Val
Ile
Trp
Met
Gly
Glu
Gln
Glu
Arg
Tyr
Ala
Ser
Glu

Met

His
Glu
Pro
Trp
Trp
Lys
Ser
Leu
Ser
Gln
val
Ala
vVal
Asp
His
Lys
Thr
asp
Pro
Ala
TyTr
Ala
Arg
Gly
Glu

His

PCT/US2004/021887

Arg
Glu
Ser
Gly
val
Ala
Gln
Tyxr
Gly
Lys
Asn
Met
val
Leu
Gln
Ile
Ser
Gln
Thr
Tyr
Gly
Phe
Glu
Thr
Asp

Thr
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<211>
<212>
<213>
<400> 85

agcggggegg
dagtctgcgg
cagaggcygac
ggatcctgeg
aacgttcgca
ctgcteettt
tggtacgaac
gacagttttc
gagcacgctg
ctggatgate
aggaaaagca
atcatttaca
caggctcagt
agtaaagtca
gaagatttac
accaatggtyg
ttaatgcttyg
actgaactta
cagagcgect
actatagttg
gaacagaaat
cgcacctteca
tgcatgccaa
aagttgagac
tttgataaag
ggcacgcaca
tttcggeace
ctcatcgtta
ttggtaattg
cteccgagcg
ctgtecttet
tggcagtttt
gagaagcttce
aaggaaaata
ctcattaaaa
aaggagcgaqg
agtgagagct
ggcgaacctg
ttcecctgaca
ctgaagtatec
ccaaaggaag
actgagttga
ctecececatgt
gacagtatga
teccttcteat
aaatgaaaga
aactcagaaa
aggcattcte
aggacgagaa
gcataaagtc
ctgcttgacg
aagtgtaact
tacaattata

4157
DNA

Homo sapiens

ggegecageg
aggggctcgyg
ccagegeget
cgcagaaaag
ctetgtgtat
ggttgaatcce
ttcagcaget
ccatggaaat
ccaatgatot
aatatagtcg
agcgtaatct
gctgtectgaa
cggggaatat
gaaatgtgaa
aagatgaata
tggcaaagag
acaataagay
cccagaatgce
gtattgggag
cggagagtct
acacctacga
gtetttteeca
cgcaccctca
tgttggtgaa
atgtgaatga
caaaagtgat
tacaattgaa
ctgaagagct
acctcgagac
gttgggccte
tcetgactcee
cttctgtcac
ttggtcctaa
taaatgataa
aacacctgct
agegtgcecect
ccecgggaadgyg
acttccatgc
tcattcgcaa
tgtatccaaa
caccagagcc
tttctgtgte
ctectgagga
tgaacacagt
ctgtgattcce
aaggccagca
catcagttac
tgaagagtgg
tgagggtcct
agtgcccaac
taggaacggt
ggcagtttte
tcagtcectet

ctgectttte
ctgcaccggg
cgggagaggce
ttteatttge
ataacctcga
cecaggccctt
tgactcaaaa
cagacagtac
ttecatttgee
cttttetttg
tcaggataat
ggaagaaagg
tcagagcaca
ggacaaggtt
tgacttcaaa
tgatcagaaa
aaaggaagta
cectgattaat
gccgeccaat
gcagcaagtt
acatgaccct
gcagetcatct
gaggccgctyg
attgcaagag
gagaaataca
gaacatggag
agaacagaaa
tcactccett
gacctctetg
catcctttgg
accatgtgca
caaaagaggot
cgecageoeee
aaattttcce
ccctectectgg
gttgaaggac
ggccatcaca
ggttgaacce
ttacaaagtc
tattgacaaa
aatggaactt
tgaagttcac
gtttgacgag
atagagcatg
ctcctgetac
aattegetge
tctgaaggge
gtttcacaag
ttgggaaagg
tgttataggt
aaatttectgt
cattggttta
ttcaaaggta

tectgecgag
gggatcgcgc
tgcaccgecg
tgtatgccat
cagtcttgge
gttggggeac
ttectggage
ctggcacagt
accatccatt
gagaataact
tttcaggaag
aaaattctgg
gtgatgttag
atgtgtatag
tgcaaaacct
caagaacagc
gttcacaaaa
gatgaactag
gcttgettgg
cggcagcagce
atcacaaaaa
cagagctegt
gtcttgaaga
ctgaattata
gtaaaaggat
gagtccacca
aatgctggca
agttttgaaa
ccegttgtgg
tacaacatgc
cgatgggetce
ctcaatgtgg
gatggtctca
ttetggettt
aatgatgggt
cagcagccagg
ttecacatggg
tacacgaaga
atggctgcectyg
gaccatgcect
gatggcccta
ccttctagac
gtgtctegga
aattttttte
tectgttectt
aacctgttga
atcatgcatc
tgaaaaacat
agaagttaag
tgttggataa
gggagaattc
cctgtgaaat
gccatcatgg

45/55

tagtttceget
ctggcagacc
cgceeecegec
cetegagage
acctaacgtg
aaggtggcag
aggttcacca
ggttagaaaa
ttcatgacct
tettgetaca
acccaatcca
aaasacgccca
acaaacagaa
agcatgaaat
tgcagaacag
tgttactcaa
taatagagtt
tggagtggaa
atcagetgea
ttaaaaagtt
acaaacaagt
ttgtggtgga
caggggtceca
atttgaaagt
ttaggaagtt
atggcagtct
ccagaacgaa
ccecaattgtg
tgatctccaa
tggtagcaga
agetttcaga
accagctgaa
ttccegtggac
ggattgaaag
gcatcatggg
ggaccttect
tggagcggtc
aagaactttc
agaatattcc
ttggaaagta
aaggaactgg
ttcagaccac
tagtgggcete
atcttctctg
cacatcctgt
tagcaagtga
ttactgaagg
ccagatacac
caacatctag
atcagtggtt
ttacatgttt
agttcaaage
atctggtagg

PCT/US2004/021887
tteectgegea 60
ccagaccgag 120
tagcccttee 180
tgtctaggtt 240
ctgtgegtag 300
gatgtctcag 360
gctttatgat 420
gcaagactgg 480
cctgtecacag 540
gcataacata 600
gatgtctatg 660
gagatttaat 720
agagcttgac 780
caagagcctg 840
agaacacgag 200
gaagatgtat 260
gctgaatgtce 1020
geggadgacag 1080
gaactggttc 1140
ggaggaattyg 1200
gttatgggac 1260
aagacagcec 1320
gttcactgtg 1380
caaagtctta 1440
caacattttg 1500
ggcggcectgaa 1560
tgagggtcct 1620
ccagectggt 1680
cgtcagccag 1740
acccaggaat 1800
agtgctgagt 1860
catgttggga 1920
gaggttttgt 1980
catcctagaa 2040
cttcatcagc 2100
gctgeggtte 2160
ccagaacgga 2220
tgctgttact 2280
tgagaatccc 2340
ttactcecagy 2400
atatatcaag 2460
agacaacctg 2520
tgtagaattc 2580
gcgacagttt 2640
gtttctaggg 2700
atttttctet 2760
taaaattgaa 2820
ccaaagtatc 2880
caaatgttat 2940
atttagggaa 3000
tetttgettt 3060
caagtttata 3120
gggaaaatgt 3180



gtattttatt
gaagagaata
aggatgtaca
tttcatcttg
aaccactcat
atgtttctta
ccacaaaatt
gataatatga
catatgtttce
tactttttce
cttttteett
tteceetttea
aactatatta
ttgttttaaa
tttcegtgge
aacctaagtt
aaacaatatt

<210>
<211>
<212>
<213>
<400> 86

gctcatacta
ctaatcagca
caggatcage
ttggctgtct
aaggctacca
agccaggacc
cagcccttet
gaaaaaagaa
gaaacacctg
atgatggaga
ttcecgatata
gagcagaaga
gatgcctcca
ttggaggagt
ttggaacagce
ctgctgaagy
aaaggggtgyg
gcectttatgg
aagactggca
gagtcactga
aagttcaaca
ggtttgattt
aagggcagca
gtcaaatata
attatttcca
ctecagcceccaa
ttgctgggece
gaccagctga
ttattgtcct
acatggctgg
ggacgcatca
tctggcacct

gtggagcacc

86
4451
DNA

WO 2005/007822

acatctttca
ttagctttac
tttccaaatt
gtcacataca
tcaaaagttyg
aatgggctac
gggaaaggag
gaatcagate
gctgatatat
agacactttt
ccttatcact
catactgctg
tcatgcaaat
attaaagcta
actgcataca
tcagttgatt
gtttcta

Homo sapiens

gggacgggaa
gagcccaaat
tgecaccagct
ggattgaaga
tgctattctt
cagagtecctt
cccaggatce
ttttgatecca
tggagagcca
agctggtaaa
agatcecagge
ttetgecagga
aagcactgcet
ggaaggecca
tggagacatg
agctgaaggg
acctacgcaa
tagaaaccca
gcaagttcac
ctgtggaagt
ttectgactte
gggactttgg
ataaggggcce
cctaccaggg
acatgaacca
accttcagaa
ctgcteteag
gcatgctgag
gggctgactt
acaaaattct
tgggctttgt
ttctactgeg
aggatgatga

cattggctat
tgtttgttat
cacaagttgt
attattttta
aaattaacca
tttgtccttt
tagaaaaagc
atttcaaaac
gtgtttttea
ttgagtggat
gacacaaaaa
tetatgtggce
gctgtattct
aagtatctgt
atctgaggcc
ttacaattga

gtecgecgacca
ggegeagtgg
ttactecgeac
ccagaactgg
ccacttcttyg
gttgetgeag
tacccagttg
ggctecagagg
gcaacatgag
atccatcagc
caaagggaag
aactctcaat
aggccgatta
gcagcaaaaa
gttcacagct
actgagttgce
cgeecaggte
gccctgeatg
cgtcecgaaca
ctecattgac
aaaccagaaa
ttacctgact
actaggtgtg
tctgaagcag
gctctcaatt
ccagcagtte
ttggcagtte
aaacaagctg
cactaagcga
ggagttggta
gagtecggagc
cttcagtgaa
caaggtgctc

ttaaagacaa
ggcttaatga
gtttgatatc
cagttctcece
tagatgtaga
ttgttattag
agtaactgac
tcatttecta
catttgegaa
gatgtttcgt
gtagattaag
tgtatcttgt
tetttggtayg
attgecattaa
tcctctctea
aatgactaaa

gagccattgg
gaaatgctge
agcctecetge
caggaagctyg
gatcagctga
cacaatttge
gctgagatga
geccaattgg
attgaatcce
caactgaaag
acaccctete
gaactggaca
actaccctaa
gcctgcatca
ggagcaaagce
ctggttaget
acagagttge
cceccaaacte
aggctgctgg
aggaatectc
actttgaccc
ctggtggagc
acagaggaac
gagctgaaaa
gcctgggett
ttctecaace
tcectectatg
ttcgggcaga
gagagcccte
catgaccacc
caggagcgcc
tegtcagaag
atctactcetg

46/55

agacaaattc
cactagctaa
caaagctgaa
aagggagtta
taaactcaga
ggtggtattt
aacttgaata
tgtaactgca
tggttccatt
gaagtatact
agatgggttt
ttttccacta
agataaagat
atataatatg
gtttttatat
aaacaaagaa

agggcgeggg
agaatcttga
ctgtggacat
cacttgggag
actatgagtg
ggaaattcetg
tectttaacct
aacaaggaga
ggatcetgga
accagcagga
tggaccccca
aaaggagaaa
tcgagetact
gagctceccecat
tgttgtttca
atcaggatga
tacagegtct
ccecategace
tgagactcca
ctcaattaca
ccgagaagqgg
aacgttcagg
tgcacatcat
cggacacect
cagttctctg
ccececcaagge
ttggeegagy
actgtaggac
ctggcaagtt
tgaaggatct
ggctgectgaa
ggggcattac
tgcaaccgta

PCT/US2004/021887
cgtttcttga 3240
tatcaataga 3300
tacattctge 3360
ggctattcac 3420
aatttaatte 3480
agtctattag 3540
atacaccaga 3600
ttgagaactyg 3660
ctctectectg 3720
gtatttttac 3780
gacaaggttc 3840
ctgctaccac 3900
ttcttgagtt 3960
cacacagtgc 4020
agatggcgag 4080
gacaacatta 4140

4157
gactgcaacc 60
cagecccecttt 120
tcgacagtac 180
tgatgattcece 240
tggcecgttge 300
ccgggacatt 360
ccttectggaa 420
gcecagttete 480
tttaagggct 540
tgtcttcectge 600
tcagaccaaa 660
ggaggtgetg 720
gctgccaaag 780
tgaccacggyg 840
cctgaggeag 200
ccctetgace 960
gctccacaga 1020
cctecatecte 1080
ggaaggcaat 1140
aggcttecgg 1200
gcagagtcag 1260
tggttcagga 1320
cagcettcacg 1380
cecctgtggtg 1440
gttcaatttyg 1500
ccectggage 1560
cctecaactea 1620
tgaggatcca 1680
accattctgg 1740
ctggaatgat 1800
gaagaccatg 1860
ctgctecetgy 1920
cacgaaggag 1980
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gtgctgcagt
aatatacctg
gggtgctact
ctcattgtgg
gagccagagce
ctggacttag
ctggagtcca
ccagagccag
ctgagacatt
atcatgccga
tcecegeeeca
catttcctct
ctccaaggat
gcectgtgtga
aatgaatcag
tgctgggagg
tcagggcagt
taaactggtg
atttctttct
ggctcaagcee
ccatgtgaaa
agtctectee
cctgecaate
tttctcaatg
atttterete
tcacagctca
gggtagctag
cttgctatat
cccaaagtge
ttttttgaga
ctcactgeaa
ctgggattac
gtttetecat
ggcctcececag
ttatagtatt
tctetattat
tttetatteg
aggtctgtca
ggcaactgac
ctgcacaggt
ctettetgag
aaaaaaaaaa

<210> 87
<211l> 9
<212> PRT
<213>

<400> 87

cactcccgct
aaaacccact
accaggagaa
tctctaatag
tggagtcatt
agccactgct
ctctaggagcce
accaaggacce
tgaacactga
atggtgacce
gccacttcta
gttcttttca
gggaatcagg
ctecattggg
aacagatgct
tataggggtc
ggcttettte
catactggca
tccattectt
ctgaatttcet
ctctaccctg
cctactctge
taatgtgagt
cttaggagac
ttttaaacag
ctgcagccte
caccatggca
tgcccaggcet
tgggattata
tggagtttct
cctecgectt
agatctgeac
gttggtcagg
agtgctggga
ggataaagtt
gttatcatce
ttggttgtgg
taggactctg
attgctccaa
ggctgtttct
cagaaatgge
a

Homo sapiens

gactgaaatc
gcgettecte
agttaatctc
acaggtggat
agagctggaa
gaaggcaggg
tgtgatagag
tgtatcacag
gccaatggaa
actgttggcect
cactgatgga
tatctettge
catgtgtccc
gtgagaggtg
gagccatagg
ctgggggcag
cagtatggaa
ttggeecttg
catgtctagg
tcttttectg
aagaaaggga
ccctaagetg
gtgaagcttt
agatcactcc
qggtctcacte
aacctectgg
tgecgecacca
ggtcttgaac
ggcatgagce
ctettgttgt
ccgagttcaa
caccatgece
ctggtctega
ttacaggcgt
tggtgttttt
tceetttttt
acctggacaa
gacaatcteca
gatgttctcecce
tgtctgttat
taataaactt

atccgecatt
tatccecgaa
caggaacgga
gaactgcaac
ctagggctgg
ctggatectgg
cccacactat
ccagtgecag
atcttcagaa
ggccagaaca
cecttgatge
ccttectact
ttccaagetg
aaagecataac
tctaaatagg
gccagggeag
ggatttcaac
gtggggagcea
ataacttgcet
caggggttga
tggataggaa
getgtacctg
gecacactagt
tggaggctgg
tgttgeccecag
gttcaagcaa
tgcectattt
tgggctcaag
actgtgettg
ccaggetgga
gtgactctec
agctaatttt
actcctgacc
gagccactgt
acagaggaga
gtacaatatg
agtccaagtc
caccttaget
tgatgtaget
gtcagaggaa
tgtgetgatce

Gly Ser Glu Asn Leu Tyr Phe Gln Leu

<210> 88
<21l> 27
<212> DNA
<213>
<400> 88

5

homo sapiens

47/55

accagttgct
tccececeggga
ggaaatacct
aaccgctgga
tgccagagee
ggccagagct
gcatggtatc
agccagattt
actgtgtaaa
ccgtggatga
cttctgactt
cctecatagea
tgttaactgt
atgggtacag
atcctggagg
ttgacaggta
attttaatag
cagacacagg
tetcttettte
gagcttteotg
gtagacctcet
ttecteccece
ttatgctace
ggatggtagg
gctagagtgce
tcctectace
ttttetttta
tgatcctcac
gccaggattt
gtgcaatggt
tgcctcagec
gtatttttag
tcaagtgatc
tececcagcagyg
agcaatgggt
ttgtttacct
tgtggaactt
attceccaggg
tgagatataa
cagtcctgtt
tggaaaaaaa

PCT/US2004/021887
cactgaggag 2040
tgaagctttt 2100
gaaacacagqg 2160
gcttaagcca 2220
agagctecagce 2280
agagtctgtg 2320
acaaacagtg 2400
gcectgtgat 2460
gattgaagaa 2520
ggtttacgtc 2580
ctaggaacca 2640
tgatattgtt 2700
tcaaactcag 2760
aggggacaac 2820
ctgeectgetg 2880
cttggagggc 2940
ttggttaggc 3000
ataggactcce 3060
ctttactecct 3120
ccttagecta 3180
ttttettacce 3240
ataaaatgat 3300
tagtctecac 3360
attgctgggg 3420
aatggtgcaa 3480
tcagectect 3540
aagacagggt 3600
gcettggecet 3660
tttttettte 3720
gtgatctegg 3780
tceccagtag 3840
tagagacggg 3900
tgtccaccte 3960
aatttctttt 4020
cttagctctt 4080
gaaaggaagyg 4140
aaaaccttga 4200
aacccecaggy 4260
aggaaaggcc 4320
cagaaagggg 4380
aaaaaaaaaa 4440

4451
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tctagaggcc

<210>
<211>
<212>
<213>
<400> 89
tctagatgga

89
29
DNA

<210>
<211>
<212>
<213>
<400> 90

gaattcecgaa
cggaaaagca
gcacccagcet
agagggtcece
gtggecttct
cacccccagce
teecgegete
ggeccegget
ccaaccgceccg
ccteattett
acacctgcac
cacctecacy
cagggtettce
gggectetge
aaccatecgtce
ggtcatatce
ctgccagatc
gcetetggece
cecggggecte
catccatcgg
gcacttectca
catcgtggtce
gtetttette
atatctaaac
ggecttteag
cctgggetac
gcgcatcccce
tgaatggaaa
ccaatcectecc
totagggcecce
caccatctcece
gggaataatc
caagacagga
catcaggcag
aatgatacgg
caacgaaaac
gattatgatt
tggaagtgag
gccggaatte

a0
2290
DNA

tgatcatccyg

homo sapiens

aaacagaagt

Homo sapiens

tcatgtgeag
gattctegta
tcgggtagag
cggecagccecce
gagggttccc
caaacccace
cecgectecge
gggaccatgyg
gcaccggtga
tteggggtge
tcagtcacgce
gtgctgeect
tgcaacatct
atcatctcca
acccagagga
attggaccce
aacgaggage
atcatcctygg
aagtctggee
aaaaacgccce
gtgaggctce
ggctgetteg
cctgatttea
agctgcatca
aatgtcttga
accctgecacce
gtgggatcaa
tttttetett
tgtaccacag
tcaacceccca
ctcagtgaga
ttaggtacce
ccaatcaaag
cgggtaggge
aacagcattt
caccatggga
tcatcatgaa
gggattttat

gtctcac

cccggaaac

aatgctgaat
attctggaat
agggagtccy
gecgegecact
agggctggec
tggcaggget
gecageeegg
tgtttetcte
acatttccaa
tgggtaacat
actactacat
tctecgecat
gggcggcagt
tcgaccgeta
ggagtctcat
tgtteggetg
cgggctacgt
tcatgtactg
tcaagaccga
cggcaggagg
tecaagttetc
tecectetgetyg
ageccctctga
accccatcat
gaatccagtg
cgeccagecca
gagagacctt
ccatgeececg
ccecgggtgag
gccecttgacaa
acggggagga
accceactte
aggggacctg
acagggaaga
cecetgeaget
aacagaattt
tattttgage
tttecaggcetce

cttecececag
tgcatgttgc
ggteccggge
ggcecatgtct
agggttgttt
cecctecagee
gaggtggece
gggaaatgct
ggcecattctg
cctagtgatce
cgtcaacctyg
cttcgaggtce

ggatgtgctyg’

catcggegtg
ggctctgete
gaggcagecg
gctettectea
ccgegtctac
caagtcggac
cagcgggatg
ccgggagaag
gctgeetttt
aacagttttt
atacccatgc
tctecgecaga
ggcegtggaa
ctacaggatc
tggatctgec
aagtaaaagc
gaaccatcaa
agtctaggac
cttctcggaa
ctgggaatgg
gggagggtgt
aatgetttet
catgcacaat
acacactcta
aacctactga

48/55

ccaggacgaa
aaggagtctc
taggccagce
ttaatgccct
cccaccegeg
gagacctttt
tggacagceg
tecgacaget
ctcggggtga
ctctecgtag
geggtggecg
ctaggctact
tgctgeaccg
agctacccgc
tgcgtctagg
gecceccgagg
gegetggget
gtggtggcca
teggageaag
gecagegeea
aaagcggceca
ttcttagtca
aaaatagtat
tcecagececaag
aagecagtett
gggcaacaca
tccaagacgyg
aggattacag
tttttggagg
gttccaacca
aggaaagatg
ggccagctet
ggtgggtggt
ctcacaacca
tggtcactet
ccaaaagact
agtttggagce
cagccacatt

PCT/US2004/021887

27

29

taagacagcg 60
ctggatettc 120
cggcaggtgg 180
gceccttcat 240
cgegegetet 300
gattccegge 360
gacctcgecec 420
ccaactgeac 480
tcttgggggg 540
cetgtcacceg 600
acctectget 660
gggccttegy 720
cgtcecatcat 780
tgcgctaccece 840
cactcteccet 200
acgagaccat 960
ccttetaccet 1020
agagggagag 1080
tgacgetceyg 1140
agaccaagac 1200
aaacgctyggy 1260
tgcceccattagg 1320
tttggctcgg 1380
agttcaaaaa 1440
ccaaacatge 1500
aggacatggt 1560
atggcgtttg 1620
tgtccaaaga 1680
tectgetgetg 1740
ttaaggtcca 1800
cagaggaaag 1860
tcttggagga 1920
agacccaact 1980
accagttcag 2040
gtgcccactt 2100
ataaatatag 2160
tatttettga 2220
tgacatttat 2280
2290
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<210> 91

<211> 26

<212> DNA

<213> homo sapiens

<400> 91
ctcggatatce taaacagctg

'«210> 92

<21l> 23

<212> DNA

<213> homo sapiens

<400> 92
tctagacttt ctgeagagac

<210> 93

<211> 31

<212> DNA

<213> homo sapiens

<400> 93
tctagatcga aggcagtgga

<210> 94

<211> 27

<212> DNA

<213> homo sapiens

<400> 94
tctagaggce tgatcatccg

<210> 95

<211l> 23

<212> DNA

<213> homo sapiens
<400> 95

cggatcecgtt ggtactcttg

<210> 96

<211l> 4989

<212> DNA

<213> homo sapiens

catcaa

actggattc

ggatcttcag g

gtctecac

agg

<400> 96

tettttttet
ggaggagggt
tggcegacga
ctgaagcgcc
aaggccgagg
ctgetgttece
atccgegget
aaggatattg
aatgctgacc
aataactaca
atggaggaga
tggaccacaa

ttttgagaaa
ccecgaccete
gtggagaaat
tggagaactg
actaccgcag
gagtggetgg
ggaaactctt
ggctttacaa
tctgttacet
ttgtggggaa
agceccgatgtg
accgctgcecca

gggaatttca
gectgtggagg
ctgcgggceca
cacggtgatc
ctaccgctte
cctegagage
ctacaactac
cctgaggaac
cteccactgtg
taagccccecca
tgagaagace
gaaaatgtgc

tcccaaataa
ctcetgttte
ggcatcgaca
gagggctacc
cccaagctca
ctcggagace
gccctggtca
attactecggyg
gactggtcce
aaggaatgtg
accatcaaca
ccaagcacgt

49/55

aaggaatgaa
teteegeege
tccgceaacga
tccacatcct
cggteattac
tettceccaa
tcttegagat
gggeceatcag
tgatcctgga
gggacctgtg
atgagtacaa
gtgggaagcg

PCT/US2004/021887

26

29

31

27

23
gtectgactee 60
gctetegete 120
ctatcagcag 180
gcteatctce 24¢Q
cgagtacttg 300
ccteacggte 360
gaccaatctc 420
gattgagaaa 480
tgcggtgtcce 540
tccagggacce 600
ctacecgcetge 660
ggcgtgcace 720
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gagaacaatg
acggectgtg
cccaacacct
ctecagegecyg
gagtgeccect
ggtccttgce
tctgctcaga
cggdggaata
ggctacgtga
cgectecatce
cagaacttge
atgtactttg
acggggacta
geetectagtg
atcataacct
tactacaagg
tccaacaget
atcttactac
ctcaccatgg
accaatgctt
cagttaatcg
gtgcgctgge
gacaaaatcc
aaccccaaga
gaagccgaga
ctgcacaact
gccaacacca
accgacccgg
gagagaactg
tgcaaccacg
atgceccgcag
aactccatct
gaaataaaat
aggaagtatg
caggecacat
gccaaaacag
ttgatcgtgg
aggctgggga
gtgtacgttc
gggcaggggt
cctgaaacca
gagtttctea
ctgggtgtgg
gatctcaaaa
cectecaagec
ctcaacgcca
gatttcacag
taccggaaag
gatggagtct
gccacactgg
atggagggcyg
cgcatgtget
atcaaagagg
aagctgceceg
gacccctcecgg
gagaacggce
tacgcccaca

agtgctgcca
tagcttgecg
acaggtttga
agagcagcga
cgggctteat
cgaaggtctg
tgctccaagyg
acattgcttce
agatcecgcea
taggagagga
agcaactgtg
ctttecaatcce
aagggcgceca
aaagtgacgt
ggcaccggta
aagcaccctt
ggaacatgat
atgggctgaa
tggagaacga
cagttcctte
tgaagtggaa
agcggcagcce
ccatcaggaa
ctgaggtgtg
agcaggcecga
ccaktcttegt
cecatgtcecag
aagagctgga
tcatttctaa
aggetgagaa
aaggagcaga
ttttaaagtg
acggatcaca
gaggggcecaa
ctetetetgg
gatatgaaaa
gagggttggt
atggagtgct
ctgatgagtg
cgtttgggat
gagtggeccat
acgaagette
tgtcccaagg
gttatcteceg
tgagcaagat
ataagttcgt
tcaaaatcgyg
gaggcaaagg
tcaccactta
cegagecagcec
gecttetgga
ggcagtataa
agatggagcecc
agceggagga
cectecetegte
cecggeectygg
tgaacggggy

cccecgagtge
ccactactac
gggctggegce

ctccgagggg.

ccgcaacgge
tgaggaagaa
atgcaccatc
agagctggag
tteteatgee
gcagctagaa
ggactgggac
caaattatgt
aagcaaaggg
cctgeattte
ccggceccecect
taagaatgtc
ggacgtggac
gcectggact
ccatateccgt
cattccettg
ccctecctcet
tcaggacggce
gtatgccgac
tggtggggag
gaaggaggag
gceccagacct
ccgaageagg
gacagagtac
cctteggect
dgectgggetge
tgacattect
gcecggaaccet
agttgaggat
gctaaaccgg
gaatgggtcg
cttecatccecat
gattatgctg
gtatgcctct
ggaggtggct
ggtctatgaa
taaaacagtg
tgtgatgaag
ccagccaaca
gtctctgagg
gattcagatg
ccacagagac
agattttgat
gctgetgecce
ctecggacgte
ctaccagggce
caagecagac
ccccaagatg
tggcttececgg
gctggacctg
ctccctgececa
ggtgetggte
ccgcaagaac

ctgggcagct
tatgcecggty
tgtgtggacc
tttgtgatcc
agccagagca
aagaaaacaa
ttcaagggca
aacttcatgg
ttggtctect
gggaattact
caccgcaace
gttteccgaaa
gacataaaca
acctecacca
gactacaggg
acagagtatg
ctececgececa
cagtacgecg
ggggccaaga
gacgttettt
ctgcccaacg
tacctttacce
ggcaccatcg
aaagggcctt
gctgaatace
gaaaggaagc
aacaccacgg
cetttetttg
ttcacattgt
agegccteca
gggccagtga
gagaatccca
cagcgagaat
ctaaacccgg
tggacagatc
ctgatcatcg
tacgtcttcee
gtgaacccgg
cgggagaaga
ggagttgceca
aacgaggcecg
gagttcaatt
ctggtcatca
ccagaaatgg
gceggagaga
cttgctgecee
atgacgcgag
gtgcgctgga
tggtcetteg
ttgtccaacg
aactgtecctg
aggccttcct
gaggtctecet
gagccagaga
ctgeccegaca
ctecegegeea
gagcgggect

50/55

gcagcgegcec
tetgtgtgee
gtgacttetg
acgacggcga
tgtactgecat
agaccattga
atttgctcecat
ggctcatega
tgtcctitect
ccttetacgt
tgaccatcaa
tttaccgecat
ccaggaacaa
ccacgtcgaa
atctcatcag
atgggcagga
acaaggacgt
tttacgtcaa
gtgagatctt
cagcatcgaa
gcaacctgag
ggcacaatta
acattgagga
gctgegectg
gcaaagtctt
ggagagatgt
ccgcagacac
agagcagagt
accgcatcga
acttegtett
cctgggagee
atggattgat
gtgtgtccag
ggaactacac
ctgtgttett
ctetgecegt
atagaaagag
agtacttcag
tcaccatgag
agggtgtggt
caagcatgcg
gtcaccatgt
tggaactgat
agaataatcc
ttgcagacgg
ggaattgcat
atatctatga
tgtctectga
gggtcgtect
agcaagtect
acatgctgtt
tocctyggagat
tctactacag
acatggagag
gacactcagg
gcttecgacga
tgcecgetgee

PCT/US2004/021887
tgacaacgac 780
tgcetgeceyg 840
cgccaacatc 900
gtacatgcag 9260
ccettgtgaa 1020
ttctgttact 1080
taacatccga 1140
ggtggtgacyg 1200
aaaaaacctt 1260
cctegacaac 1320
agcagggaaa 1380
ggaggaagtg 1440
cggggagaga 1500
gaatcgeate 1560
cttcaccgtt 1620
tgcectgegge 1680
ggagccogge 1740
ggctgtgacce 1800
gtacattcge 1860
ctecetettcet 1920
ttactacatt 1980
ctgctccaaa 2040
ggtcacagag 2100
ccccaaaact 2160
tgagaatttc - 2220
catgcaagtg 2280
ctacaacatc 2340
ggataacaag 2400
tatccacage 2460
tgcaaggact 2520
aaggcctgaa 2580
tctaatgtat 2640
acaggaatac 2700
agcccggatt 2760
ctatgtcecag 2820
cgctgtecetg 2880
aaataacagc 2940
cgetgetgat 3000
ccgggaactt 3060
gaaagatgaa 3120
tgagaggatt 3180
ggtgegattg 3240
gacacgggdc 3300
agtcctagca 3360
catggcatac 3420
ggtagccgaa 3480
gacagactat 3540
gtccctcaag 3600
ctgggagatc 3660
tcgettegte 3720
tgaactgatg 3780
catcagcagc 3840
cgaggagaac 3900
cgtccceectg 39260
acacaaggcc 4020
gagacagect 4080
ccagtcttcyg 4140
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acctgctgat
ggtgggagag
cttecagttct
atgttcettt
tgggccttta
tcectecactct
ggaaaaataa
tgtcectgtg
aaaaacacgt
ttacaaaggyg
aaatcctgaa
tgagecatgge
gactgcceet
attattattt
tgaaccgge

<210> 9%
<21l1>
<212>
<213>
<400> 97

gtttctecag
gcgtgatceg
atgaacaagc
ggcgaggagt
ceccaacgaca
gaggtcctcec
gccatcagtc
ccctgtagec
ccaatcactc
atcategeca
gecgagtatg
gagtgtcecyg
cgcttcaaac
ggctttgatg
aatgacttce
ggagccgctce
ggagetacat
ccacctcecac
gtccagaacc
atcaatggca
gtgectccac
catgggaagc
gtacgggaga
cctaagcatt
gaaagtgtca
ggcagcgaac
tetteccagaa
tgggagtgtt
tcatatccag
ccaaacatta
tgccaacctg
tgacaggccc
ctteagggta
ttgaccatct
atgacaggga

DNA

3076

ccttggatcc
gagagagagt
gceettgetg
tttcaatatg
agaaccttaa
gtccctgtee
ttgccacaag
gceacecatcca
ggagatggaa
ccatcgttca
ctttetecct
agctggttgce
gctgtgetge
gggggaactg

homo sapiens

dggaggcaggg.

gcaccaaatc
tgagtggagg
ggaceccogeea
aagtcatggg
agtcaatgcyg
tggtgtgtga
gccegceteag
tecaccgtcte
accaccacat
tcgectatgt
aagggettgce
aatacctcag
gctcageatg
cggggaagga
caggggctgce
tgcectgtagg
caccctgtcc
tagacaaggc
gtgcaccceg
ctceccecagte
tgagceggceg
gcacgaccac
tgctactggt
gtcaccttat
tgtgtctaca
gatgccctece
ctgtgggcett
ctgagtgaga
atcaccaaag
atgcececctte
agtggaacag
tcececagaccee
cttaggtcta
tgccaacacc

tgaatctgtg
tttaacaatc
cecegegggag
caagcagctt
tgacaacact
ttccctgtte
tccagctggag
accactgtac
atttttacect
tccaaggctyg
catcggceecyg
tccatttgag
tcaaggccac
gacacaatag

ceceggggaga
ggccegeggt
cggcgggcege
cgggagettt
acccggggtt
tgccctggac
ggctgtgeceg
ctctatectyg
caccagcagce
gcaatctate
tgccaaagac
ccaggatgtc
gaacccacce
ggatgaggag
acccecettyg
tecgacccact
acagectgtt
agcaggcaga
ccggcaagca
ggacctgttt
ggtgtccatg
ggaggctgag
acctggcecag
ggaccctgag
cagctaccac
gcaacctgtg
aatcctttcec
ggccttgtgt
gggtttgagt
tattaatgta
cccaagaagdg
tcaccecttet
ctctcaacac
atgatatttt
ttcttggett

caaacagtaa
cattcacaag
acagcttcetc
tttatteect
taatagcaac
tccetttete
aagccctttt
acaccegect
ttatctttca
ttaccatttt
gcgctgatte
agacacgctg
aggcacacag
gtetttetet

aagttggage
gcggtgcegga
aggactcggg
gtcaataage
tcetacttgg
ttcaacacce
ggtgctaagg
gggaggagta
ctcaacctca
tecatttgeat
cctgtgaate
atcagcacca
aaactggtca
gaggaagagce
ggoggadgtay
gcaccecaatg
gggggagatc
gagctttttg
gtgggtggtg
gacatgaagc
gctgagecagc
gcactgctge
tatgtgcetca
ggtgtggttc
atggacaatc
gagcggaaac
accctattcec
cagagctggg
caaaagectg
cagagtggcc
tgagtgcttg
gggcaagygy
ccgeeececeec
atgcaaacag
ctgggacctg

51/55

cgtgtgcgea
cectectgtac
tgcagtaaaa
gcccaaacce
agagcacttyg
tctecctcectet
tatcagtttg
gacaccgtag
cctttctagg
aacgctgect
ctcgtgtcecg
gcgacacact
gtctcattge
cagtgaaggt

ggtaacctaa
gacteccatga
tggaaggggg

ccacgeggag
ttcggtacat

ggactcaggt
gggcgacaag
acctgaaatt
tggccgecaga
cecggegdggga
agagagcctg
ttggccaggce
ccecteatga
cacctgacca
tagacatgag
cceagacece
cagaagtccg
atgatccctc
ctgggceeccec
ccttecgaaga
tccgagggga
agctcaatgg
ctggcttgca
ggactaagga
acttgceecat
tgtgatctgc
ctaactctceg
agtagcatgg
ggtgagaatc
cctcacctgg
tcatggaaaa
gaacaaaktca
catgtttaaa
ttecttggacc
tgttcttget

PCT/US2004/021887
cgcgecagegy 4200
ctcagtggat 4260
cacatttggg 4320
ttaactgaca 4380
agaaccagtce 4440
gcttcataac 4500
aggaagtggce 4560
gtcattacaa 4620
gacatgaaat 4680
aattttgcea 4740
gaggcatggg 4800
ccgtcecatcce 4860
ttctgactag 4920
ggggagaagce 4980

1989
getggeagtyg 60
ggcectggac 120
ccagettggyg 180
ctggctgeat 240
gggttatatg 300
caccagggag 360
gaggagaaag 420
tgctggaatg 480
ctgcaaacag 540
tecggacaca 600
ccacattctg 660
cttcgagttg 720
caggatggct 780
tcagtactat 840
gcttegggaa 200
cagccacttyg 260
caaacagatg 1020
ctatgtcaac 1080
caatcctget 1140
tgetettege 1200
gccctggtte 1260
ggacttcctg 1320
gagtgggcag 1380
tcaccgcettt 1440
catctetgeg 1500
cctagcgcetc 1560
ggacctcgtt 1620
actctgggtt 1680
ctgectetece 1740
gcctttcetyg 1800
tgtecetgtgg 1860
cacctctggg 1920
ctttgtgect 1980
cctgaattea 2040
gagcaccctc 2100
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tceggtttgg
tgcaaccctt
cettgetecag
taaggcectge
cctgaagect
gcctettgta
gactataaag
aaagttttat
gettattett
tttccaagcee
atcgcacctt
aaaacttggg
ttcatggagg
cectaggeecg
aagggagagt
ctcacttata
aaaaaaaaaa

<210> 9811
<211l> 4

<212> PRT
<213>

<400> 9811

gttgggataa
agagattgcec
tgecctcecetgy
cctcccatgt
ctgeecctgece
cagttaactc
cagtagacaa
atgcatatat
gagcacaaaa
cttttacagc
ttataccaga
tctecttaceg
ggaaacgcaa
gggtggccac
tgaccgtttt
ccaaagggaa
aaaaaa

homo sapiens

Asn Ser Gly Serx

1

<210>
<211>
<212>
<213> homo
<400> 99
gaaatcaggc
ccegegegec
tggeettace
cgageccagtt
tgaagtgceca
gcggegeege
ccgagggget
ccctgagega
ccatcatgta
cagcgcegcy
cagaggegtyg
gtgatatcta
ttatcaccct
tggtcaaatc
ccactacatt
tttttccagt
gtgggaaaga
agtacaccac
caggccagag
ccatctecaac
tgatcaaagg
gctcaggget
tgaggtgctt
gcccagagcce

29
2261
DNA

sapiens

tcegggccgg
tcecctegeyg
agtgaccgce
ccgggtgteg
ggtgctgcety
cgeceagtecce
ggacacccag
cttecgecga
cttcagccac
accaccaaca
ccggecageyg
catctgggcg
ttactgcaac
gggagacaag
acttcaaact
cttecteect
ttacttttte
aagggtcaca
ctacccgecag
ctecktececeg
cacacagcaa
ctttcecteca
gagtctccaa

tcgaggaggt

cagaggcagg
cecagagecece
ccggggeccce
tgcatgecta
tcecttteotg
tcccaggtgg
tecccacata
tttagggetg
tgataatcaa
tettggeatt
gacctgaggce
cgagactgag
aacctgcagt
accacagcaa
catcctggec
aactcttcat

ccgaagdgcyg
ceccgagcetee
ttgctectge
cegetggate
tccaaccega
accttcctce
cggttctcgg
gagaacgagg
ttcgtgcocegg
ccggecgcceca
gcggggggcd
cccttggecg
cacaggaacc
cccagecttt
gagatccttc
gtgtattcat
tttatgtgtt
atactgttgt
agttctcaga
ccegttttac
gtcagggttg
caccattcag
cggcaaggga
aatgaattaa

agtggcagct
actceceggee
tcaccccaag
tgtactctac
ggagggcggg
attttgtgga
ccatctgtag
tagacttact
ttattacatt
ttectegect
agatgaaatt
aggcagaagt
tcetgagtac
gcecggoeece
tcettttget
taaagtccgt

caactttcce
gagccaagea
cgctggecett
ggacctggaa
cgtegggetyg
tatacctctc
gcaagaggtt
gctactattt
tcttecectgee
ccatcgegte
cagtgcacac
ggacttgtgy
gaagacgtgt
cggcgagata
cttttgaggy
tctcatgatt
tgacgggaaa
gcgcacateg
atcatgctga
aaagggggag
gagcagtagc
gtetttettt
acaagtactt
agaagagaac
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gtceceetcete
aggcgggaga
gggtctgtat
gccaaagtge
gtgggggtga
ggtgagaaaa
agttggaact
ttectatttt
tatacatcac
aggcctgtga
tatttccatce
cagccecgaat
cttctacagg
ccetettttgg
gtttggatgt
atttcttcta

cecteggege
gegtectggg
gctgctccecac
cetgggegag
ctecgtggete
ccaaaacaayg
gggggacacc
ctgeteggece
agcgaagccc
gcagcccetg
gagggggcetg
ggtccttete
ttgcaaatgt
cgtetaacce
agcaagtcct
attattttag
caaaactagg
cggtagggeg
gagagctgga
gctaaagcce
tggagggacc
ccgaggecce
cttgatacct
tgecctttgge
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cctggggata 2160
tggaccccectee 2220
atacatttca 2280
ageccttect 2340
ctgaatttgg 2400
ggggcattga 2460
gcattetttt 2520
cttttececatt 2580
ctttttgact 2640
ggtaactggg 2700
taggactaga 2760
gcctgteagt 2820
ccecggececag 2880
ccttgtggat 29440
ttecacgggt 3000
aaaaaaaaaa 3060

3076
cccaccggcet 60
gagecgcecgtca 120
gcegcececaggce 180
acagtggagce 240
ttccageege 300
cccaaggceday 360
ttcgtectea 420
ctgagcaact 480
accacgacgc 540
tcecetgegec 600
gacttcgecet 660
ctgtcactgg 720
cceceggectyg 780
tgtgcaacag 840
tccecttteat 900
tggggg9cggg 960
taaaatctac 1020
tggaaaggdyg 1080
ggcacccatg 1140
agagacagct 1200
ttgtcteccca 1260
tgtctcaggg 1320
gggatactgt 1380
agagttctat 1440
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aatgtaaaca
aataaaatga
ctctgtgaaa
cccatgaaag
ctaaggccecct
ctttttatac
caactagcag
ctgctgtece
ggagagaaaa
aataatctecc
aatatgtctt
aaacatttgt
aaaaaaaaaa
aaaaaaaaaa

<210>
<211>
<212>
«<213>
<400> 100
gagttgtgee
cctecagcecac
gggagcccayg
gccggetteca
cgggacatgce
ggtttctgag
atgaccatga
aacgagctgg
gaggtgtacc
gagttcaacg
ggcccegggt
aacagegtgt
ctgcagcecc
gtgcgcgagd
ggcagagaaa
gagactecget
tectgtgagg
tgteccageca
cggetecgea
ggagggagaa
gggtctgctg
tctaagaaga
gatgctgage
tecgatgatgg
gcgaagaggg
tgtgcctgge
aagctactgt
atggtggaga
cagggagagg
tttctgtcca
aagatcacag
caccagcggce
ggcatggage
ctggagatge
gaggagacgyg
aagtattaca

100

DNA

6450

atatcagact
agtggtgagc
ccectatgtg
aggacaggct
cttgaatctc
tttgtaaaga
atacagggat
aaacatgcac
aacttaagta
tgttaatatg
tecttttttaa
agcatcctct
aaaaaaaaaa
aaaaaaaaaa

homo sapiens

tggagtgatg
ctttgtaatg
gagctggegy
ccggaccgea
gctgegtege
cettetgeee
ccctcocacac
agccectgaa
tggacagcag
cegeggecge
ctgaggctgce
ctecegagcecce
acggccagea
ccggecegec
gattggccag
actgtgecagt
gctgcaaggce
ccaaccagtg
aatgctacga
tgttgaaaca
gagacatgag
acagecctgge
cccccatact
gcttactgac
tgccaggett
tagagatcct
ttgetecctaa
tcttcgacat
agtttgtgtg
gcaccctgaa
acactttgat
tggccecagcet
atctgtacag
tggacgecccea
accaaagcca
tcacggggga

58 ol okl of o4 oA 4 o o8
ttaaccctgg
gaggcggaat
acccctttac
tgaatttgag
caattgttgg
gaggcagacc
tteecttgett
gataaggaaa
gtgtacattc
atagggttgt
ttaatgggta
aaaaaaaaaa
aaaaaaaaaa

tttaagccaa
catatgagct
agggcgtteg
ggctcceggg
ctctaacctc
tgeggggaca
caaagcatct
ccgtecgeag
caagcccgec
cgccaacgceg
ggcgttcgge
gctgatgcta
ggtgccctac
ggcattctac
taccaatgac
gtgcaatgac
cttctteaag
caccattgat
agtgggaatg
caagcgccag
agctgccaac
cttgteccetg
ctattccgag
caacctggca
tgtggatttg
gatgattggt
cttgetettg
gctgetgget
cctcaaatct
gtctctggaa
cecacctgatyg
cctecteatce
catgaagtgc
ccgcectacat
cttggccact
ggcagagggt

ataatcaagc
aaaatgaatc
tgectectecca
aaatagaatt
atacaaacat
agagccccte
tgactctctt
aaggtatggt
taagaaccac
ttcctgatta
actatgctgt
aacagcaaaa
aaaaaaaaaa
aaaaaaaaaa

tgtcagggca
cgggagacca
tecetgggage
gcagggcecgg
gggctgtgcet
cggtetgeac
gggatggcce
ctcaagatcce
gtgtacaact
caggtctacg
tcecaacggce
ctgcacccge
tacctggaga
aggccaaatt
aagggaagta
tatgecttcag
agaagtattc
aaaaacagda
atgaaaggtg
agagatgatg
ctttggccaa
acggecgace
tatgatccta
gacagggagce
acecteeatg
ctegtetgge
gacaggaacc
acatcatctce
attattttgce
gagaaggacc
gcecaaggcag
ctecteccaca
aagaacgtgg
gegeccacta
gegggcetcta
ttececectgeca
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ctaaaattgt
cctctatcte
gcecttgeat
tgagcatcag
gttectggga
acacagccct
aaggagdctg
acaagcaatg
tcataattct
ttttctacac
tatgagtggce
aaaaaaaaaa
aaaaaaaaaa
a

aggcaacagt
gtacttaaag
tgcacttgcet
ggccagagct
ctttttecag
cetgeecgeg
tactgcatca
ccetggageg
aceccgaggg
gtcagaccgg
tggggggttt
cgecgeaget
acgagcecag
cagataatcg
tggctatgga
gctaccatta
aaggacataa
ggaagagctg
ggatacgaaa
gggagggdcag
gcccgeteat
agatggtcag
ccagaccectt
tggttcacat
atcaggtcca
gctccatgga
agggaaaatyg
ggttcegeat
ttaattectgg
atatccaccg
gcctgaceet
tcaggcacat
tgecectceta
gecgtggagg
cttcatcgea
cagtctgaga
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atagacctaa 1500
taaagaaaat 1560
tgcagagggg 1620
tgaggttaaa 1680
tcactgatga 1740
ggcectectget 1800
agagcccaaa 1860
cctgeecatt 1920
tcaccttagg 1980
atacatgtaa 2040
tttaatgaat 2100
aaaaaaaaaa 2160
aaaaaaaaaa 2220

2261
ccectggeegt 60
ttggaggccce 120
cegtegggte 180
cgecgtgtcag 240
gtggcecgcee 300
gccacggace 360
gatccaaggyg 420
gcecctggge 480
cgeccgectac 540
ccteccetace 600
ccecccacte 660
gteogecettte 720
cggctacacyg 780
acgccagggat 840
atctgecaag 900
tggagtetgg 960
cgactatatyg 1020
ccaggectge 1080
agaccgaaga 1140
gggtgaagtg 12Q0
gatcaaacgc 1260
tgecettgttg 1320
cagtgaagct 1380
gatcaactgg 1440
ccttctagaa 1500
gcacccagtg 1560
tgtagagggc 1620
gatgaatctg 1680
agtgtacaca 1740
agtcctggac 1800
gcagcagcag 1860
gagtaacaaa 1920
tgacctgetg 1980
ggeateecgtg 2040
ttccttgeaa 2100
gctcectggce 2160
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tcccacacgg
aattctgtet
ggccattcat
ccaaagggat
aagegtgagg
taactctgtg
ctgataagca
cctttaattg
tcctatggea
gcagagtatc
ggaaggcaga
gtgtcctgaa
atggacctat
tectgatttt
gtaaggtcag
tgtgccttac
ttgaaaggag
ttgtgcagga
cagttectgag
acattcettg
gcectettatte
gctgtgttce
tgtcactact
ataatccaaa
gttcecctacce
taaaaaagaa
cacaattatg
accttattgt
aggtagctge
ctgattgtece
aaaaagtttt
gcttaagaac
agcaccttat
ttgaatgtag
azaaatattt
cagtcattta
aacttttgta
aatgacagac
ctaattttge
gtgggttctt
agaaaatttct
ggttttacat
tgggcagaga
tetctttgta
tggtattggg
ctgaggcaag
agtggattca
aggaaaatgg
gaccacaaat
gaagaaagaa
cgecattgece
ctaggtcatc
gtgcagtctt
ccatgecettt
taaggtgttc
ttagagtact
aattatgaga

ttcagataat
cctgcataca
ttgcttgcecte
tecaaggcta
attccegtag
catttaagct
ctttttaaat
gtgacttgga
atgcatcctt
tggtgattgt
tecectagtt
gctectgecte
ggagagcaac
tgtttttatt
cttcaggacc
acaggggtga
caggggccecet
ttgttgtgge
cacagccaga
cagaccccge
atttcccagce
tacaattgge
caggctgact
atcagggttt
geectcecacte
aggctcattc
ggttacttee
ctgtaattga
tecgggettet
agttaagtga
tatgtgcact
ataattcettt

atagtataat

taattctgtt
agtttttttt
tgcctaaage
teecacagtag
aatcttatgt
ttttaccaaa
tttaatgttt
aggactagac
tattcatecea
acatcagatg
tttttacttg
tgtaggaaca
ttaaaatgta
ggaatctggg
ttaattctgg
caactagctc
caacatcagc
tagcttgeeg
caaagagaag
tgatttgatt
tgagggctga
tcaccttgaa
ccttececcetg

tggactgtgg

ccctgctgea
ctecggeatg
agttcttagt
aatctttgta
ctcttcacag
acttgtagag
ggctctaaga
gaaagctagg
ttatgaaagt
caattcactt
ggccaagact
tggctttecg
aagttgatct
tttgtgttac
tgttccagtg
actgttcact
ggtgttgeat
tactagagaa
cttactcagyg
attgecctttg
gtggcectgg
ccagcaccct
ggggectggt
ggtttgggga
ctgccagcetce
cagccacagq
tttttettaa
aaccctattyg
cttggtatgt
tecaccaaagg
taaatttggg
tgttgctgtt
atatattttt
ctggatttaa
tttttttttg
ctggtgatta
acaaaatage
agcaaagatt
atatcagtag
atacttagat
gatgtaatac
atgtgtttct
attgaaatgt
aagtgccact
tgatttaaaa
aaagatgtga
gaatggcaaa
gtgtgcacca
catttacagc
agtaaagtcc
taatgattct
accctatcaa
tcectagtaa
acaaataagg
atcttataca
catgacactyg

gtactgggag

ttttaccctc
catccaacac
ggcacatctt
acagctctct
ctgaactcag
acccaggcect
ataagccaca
tcaagggttt
ggtacacctt
cceccctatag
tattttaact
gtcatgggtt
tagttaagtc
aaaagaaagc
ggcactgtac
gtggtgatge
ttagcectgg
caagagggaa
tggccectgea
ggggtgecct
ttggaagaag
dgggcacggyg
cagattacgt
agaaaatcct
attteccttca
gecageccttce

cazaaaagaa.

agaggtgatg
cttgtttgga
actgagaatc
gacaatttta
tgtttaagaa
ttgaaattac
tttgactggg
tatacttttce
tteatttaaa
actaatccag
atgcctgaaa
taatattttt
tttecttttaa
cagctaaagc
attcatgtta
tcgcccaggg
aatggacagc
aaaaaactct
tttatectggg
tatattaaga
aggttcagta
catttctaaa
atggaatagc
ataatgcecat
tgtaggttgc
ccttgecagat
gacttactga
ctgaaatggc
attacaaata
tgatcactaa
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atcatgcacc
caatggecttt
ctgtettetg
ttceecceettg
tctatgggtt
ggagagtaga
gcaaagaatt
attatagecac
aaagctttta
gaatacaagg
tgatacactg
ccagttaatt
tcectatatg
ccteectecee
ttggatctte
atgatgaggg
ggcatggage
agtagggeag
caggctgcag
gggatccctg
cagctgtcaa
agaagggtgg
atgcecettgg
cceccttect
atttecctttg
ctgggecttt
tgtttgattt
tctgtgttag
aaagtggatt
tgggagggca
tgtatctgtg
gcaccttagt
attgcttgtt
ttaacatgca
aagctacctt
tgaagatcac
atgcctattg
aggaaaatta
ggacagtagc
aaaaattaaa
caaacaatta
agatactact
gtctccagca
agatatttte
tgectetget
gggctcaggt
agagtattga
gagtccactt
atggcagcett
tagtggtctg
catgcagcaa
aaaatctaac
atgtttaacc
taatttactt
cattgattta
ctttecctatt
caccatagta
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actttagcca
ctagatgagt
ttgggaacag
ctatgttact
ggggctcaga
cattttgect
taaagtggct
cctettgtat
tatgactgta
ggccacacag
cagattcaga
catgceccetcece
agggataagt
tgaacttgca
ccggegtgtyg
taaatggtag
tgaacagtac
aaactggata
ctacctagga
gggtagtcca
gttgtagaca
ggaccgttge
tggtttagag
cceccgeecce
acctataggc
gcttctctag
cctetgagtyg
ccaatgaccc
tcattcattt
aazaaaaaaa
ttaaggatat
ttgtttaaga
tatcagacaa
aaaaccaagg
gtcatgtata
atttcatatc
ttggatattg
ttcagggcag
taatgggtea
ataaaacaaa
tacagtggaa
acatttgaag
actttggaaa
tggctgatgt
ttcececcact
atggtgggga
aagtatttgg
ctgececctgga
cagttctaga
tgtttetttt
ttatgagagy
ccctaaggaa
aagccatagce
ttgatcacat
ggceactgge
catactttcc
atgtctaata

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
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ttcacaggca
agctcaaaag
actgcaccat
tggtcccaaa
ctttecaatt
attgctgcct
tctattcatt
gttccaaacc
gtcccatgag
atagagactt
caatgctttt
tcaaatgcca
gatgtgactce
tttgcacttt
ctatttgatg

<210>
<211>
<212>
<213>
<400> 101
ttteagttte
aagcgeggag
cgagegetgg
ggctggegece
ggggcgcgcg
aggcaaggcc
ttataatgac
ggatataaaa
catcttacce
tgaatatcca
tgtcactaac
aacacctgayg
acctcaaaag
agagacactg
ttcaaagagg
tggagtctgg
tgattatatt
ccaggcctgce
agagagatgt
tgccggeaag
cgccctgage
gatcagccgce
ggccgacaag
gcteagectg
ggggctgatg
tctggacagyg
ggcaactact
ggccatgate
cagcagccgyg
tgccaagagce
cctgteceac
caaaaatgtyg
cgggtgcaag
agagggctcc

101

DNA

gatctgcttg
gcaaccataa
tceccaagtta
tatccatcett
gaattaaagt
ctattatggc
tttttgeatc
catcgtcagt
caggtgcctyg
gaattaataa
tgtgecactac
aattgtgttt
ggttttgteg
gaaaaagaat
ttcaaataaa

2011

homo sapiens

tcecagetkget
gctgegagaa
gccggggagg
cggagcctga
ccgggagacce
ggtgtgttta
ctttgtgeet
aactcaccat
ctggagcacg
gccatgacat
ttggaaggtg
cacctttcte
agtccetggt
aaaaggaaqgg
gatgctcact
tcgtgtgaag
tgtccageta
cgacttcgga
gggtaccgece
gccaagagaa
cccgagcagce
cccagtgege
gagttggtac
ttcgaccaag
tggcgctcaa
gatgagggga
tcaaggtttc
ctgetcaatt
aagctggctc
ggcatctect
gtcaggeatyg
gtcccagtgt
tcctccatea
cagaacccac

gggaagctag
ttctetttgg
atccectgaa
ttecagtageg
gtggcctcgt
acttcaattt
caattgtgcc
gtgtgtgttt
agacacagac
gtgacattat
atactcttca
gatggattaa
cagetttget
ccagecgggat
gaattaaact

ggctttttgg
ataactgccet
gaccacecga
gctgcaggag
cccectaatg
tctgcaagcee
cttcttgcaa
ctagcecttaa
gctccatata
tctatagece
ggcctggteyg
ctttagtggt
gtaaagcaag
ttagtoggaa
tetgegetgt
gatgtaaggc
caaatcagtg
agtgttacga
ttgtgeggag
gtggcggcca
tagtgctcac
cctteaccga
acatgatcag
tgcggctcett
ttgaccacce
aatgcgtaga
gagagttaaa
ccagtatgta
acttgctgaa
cccagcagca
cgagtaacaa
atgacctgcet
cggggtecga
agtctcagtg

ttatgtgaaa
tgcaagtctt
aacttactct
ttaattatgce
ttttagtcat
tgcactgtct
tgaactttta
agagectgtgce
ccetttgeat
gececagtttct
gtgtagagct
tatgccettt
ttgtttaatg
gctcgagcac

acacccactce
cttgaaactt
gctgegacgg
gtgcgcetcge
cgggaaaagc
attatacttg
ggtgttttct
ttctecettee
cataccttce
tgetgtgatg
gcagaccaca
ccatcgccag
atcgcectagaa
cegttgegee
ctgcagcgat
cttttttaaa
tacaatcgat
agtgggaatyg
acagagaagt
cgegceccega
cctectggag
ggcectccatg
ctgggcceaag
ggagagctgt
cggcaagcte
aggaattctg
actccaacac
ccetetggte
cgeccgtgacce
atccatgege
gggcatggaa
gctggagatg
gtgcagceccg
a
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ggcaaataaa
gggagcgtga
caactggage
tctgtttcca
ttaaaattgt
tttgagattc
aaatatgtaa
accctagaaa
tcacagagag
gttctctecac
cttgttttat
tgccgatgca
aaacacactt
ctgtaaacaa

cceccgecagy
gcagggcgaa
gctctgggge
tttcctcaac
acgtgtecege
cccacgaatc
cagctgttat
tcctacaact
tectatgtag
aattacageca
agcccaaatyg
ttatcacatc
cacaccttac
agcectgtta
tacgcatcgg
agaagcattce
aaaaaccggce
gtgaagtgtg
goccgacgage
gtgcgggage
gctgagcege
atgatgtecc
aagattcccg
tggatggagg
atctttgete
gaaatctttg
aaagaatatc
acagcgacce
gatgctttgg
ctggctaacc
catctgetca
ctgaatgccce
gcagaggaca
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gtcatacagt
tctagattac
zaatgaactt
actgcatttc
tttctaagta
aagaaaaatt
atgctgccat
caacatactt
gtcattggtt
aggtgataaa
gggaaaaggc
tactattact
gtaaacctct
ttttctcaac

aggcagttge
gagcaggcgg
tgcggggeag
aggtggcgge
attttagaga
tttgagaaca
ctcaagacat
gcagtcaatc
acagccacca
ttcccageaa
tgttgtggcec
tgtatgcgga
ctgtaaacag
ctggteoecaqgg
gatatcacta
aaggacataa
gcaagagctg
gctceceggag
agctgecactyg
tgctgcetgga
cccatgtget
tgaccaagtt
getttgtgga
tgttaatgat
cagatcttgt
acatgctecet
tctgtgtcaa
aggatgctga
tttgggtgat
tcectgatget
acatgaagtg
acgtgectteg
gtaaaagcaa

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6450

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
ge0

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2011
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