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DIAGNOSIS OF PANCREATIC CANCER BY USING PANCREATIC TARGETS

FIELD OF THE INVENTION

[0001] This invention relates to the fields of molecular biology and oncology.

Specifically, the invention provides a molecular marker and a therapeutic agent for use in

the diagnosis and treatment of cancers.

BACKGROUND OF THE INVENTION

[0002] Cancer currently constitutes the second most common cause of death in the

United States. Carcinomas of the pancreas are the eighth most prevalent form of cancer

and fourth among the most common causes of cancer deaths in this country.

[0003] The prognosis for pancreatic carcinoma is, at present, very poor, it displays
the lowest five-year survival rate among all cancers. Such prognosis results primarily
from delayed diagnosis, due in part to the fact that the early symptoms are shared with
other more common abdominal ailments. Despite the advances in diagnostic imaging
methods like ultrasonography (US), endoscopic ultrasonography (EUS), dualphase spiral
computer tomography (CT), magnetic resonance imaging (MRT), endoscopic retrograde
cholangiopancreatography (ERCP) and transcutaneous or EUS-guided fine-needle
aspiration (FNA), distinguishing pancreatic carcinoma from benign pancreatic diseases,
especially chronic pancreatitis, is difficult because of the similarities in radiological and

imaging features and the lack of specific clinical symptoms for pancreatic carcinoma.

[0004] Substantial efforts have been directed to developing tools useful for early
diagnosis of pancreatic carcinomas. Nonetheless, a definitive diagnosis is often
dependent on exploratory surgery which is inevitably performed after the disease has

advanced past the point when early treatment may be effected.

[0005] One promising method for early diagriosis of various forms of cancer is the
identification of specific biochemical moieties, termed targets, expressed differentially in
the cancerous cells. The targets may be either cell surface proteins or cytosolic proteins.

Antibodies or other biomolecules or small molecules which will specifically recognize
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and bind to the targets in the cancerous cells potentially provide powerful tools for the

diagnosis and treatment of the particular malignancy.

SUMMARY OF THE INVENTION

[0006] A diseased, e.g. malignant, cell often differs from a normal cell by a
differential expression of one or more proteins. These differentially expressed proteins,
and suitable fragments thereof, are useful as markers for the diagnosis and treatment of

the disease.

[0007] Surprisingly, the present inventors discovered that CD49b, CD71, CD51 and
E-Cadherin are differentially expressed in pancreatic tumor cells in comparison to normal
pancreatic cells. Accordingly, the present invention provides methods and compositions
for diagnosing pancreatic diseases, especially malignant pancreatic tumors, using CD49b,
CD71, CD51 and E-Cadherin as a target. Pancreatic cancer differentiated protein or
nucleic acid targets comprises CD49b (SEQ ID NO: 1 encoded by SEQ ID NO: 10; SEQ
ID NO: 2 encoded by SEQ ID NO: 11; SEQ ID NO: 3 encoded by SEQ ID NO: 12),
CD71 (SEQ ID NO: 4 encoded by SEQ ID NOS: 13 and 14; SEQ ID NO: 5 encoded by
SEQ ID NO: 15), CD51 (SEQ ID NO: 6 encoded by SEQ ID NOS: 16 and 17), or E-
Cadherin (SEQ ID NO:7 encoded by SEQ ID NO: 18, SEQ ID-NO: 8 encoded by SEQ
ID NO: 19, SEQ ID NO: 9 encoded by SEQ ID NO: 20).

[0008] In the context of the present invention, the differentially expressed PCAT
proteins CD49b, CD71, CD51 or E-Cadherin proteins (SEQ ID NOS: 1-9) and suitable
fragments thereof, and nucleic acids encoding said protein (SEQ ID NOS: 10-20, which
encode SEQ ID NOS: 1-9 as set forth above) and suitable fragments thereof, are
respectfully referred to herein as pancreatic cancer associated target (PCAT) proteins,

PCAT peptides or PCAT nucleic acids, and collectively as PCATSs.

[0009] Specific uses of these PCATs are also provided based on its site of
localization and protein characterization (e.g. receptor or enzyme). Some of the PCATs
of the present invention serve as targets for one or more classes of therapeutic agents,

while others may be suitable for antibody therapeutics. PCATs of the present invention
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provide a target for diagnosing a pancreatic cancer or tumor, or predisposition to a
pancreatic cancer or tumor mediated by the peptide. Accordingly, the invention provides
methods for detecting the presence, or levels of, a PCAT of the present invention in a

biological sample such as tissues, cells and biological fluids isolated from a subject.

[0010] The diagnosis method may detect PCAT nucleic acids, proteins, peptides and
fragments thereof that are differentially expressed in pancreatic diseases in a test sample,

preferably in a biological sample.

[0011] The further embodiment includes but is not limited to, monitoring the disease
prognosis (recurrence), diagnosing disease stage, preventing the disease and treating the

disease.

[0012] Accordingly, the present invention provides a method for diagnosing or
detecting a pancreatic cancer or tumor in a subject comprising: determining the level of a
PCAT in a test sample from said subject, wherein a differential level of said PCAT in
said sample relative to the level in a control sample from a healthy subject, or the level
established for a healthy subject, is indicative of the pancreatic cancer or tumor. The test
sample includes but is not limited to a biological sample such as tissue, blood, serum or

biological fluid.

[0013] The diagnostic method of the present invention may be suitable for

monitoring the disease progression or the treatment progress.

[0014] The diagnostic method of the present invention may be suitable for other
epithelial-cell related cancers, such as lung, colon, prostate, ovarian, breast, bladder renal,
hepatocellular, pharyngeal, and gastric cancers. In one embodiment, the diagnosis
method of the present invention utilizes an array, which is immobilized with two or more

PCATs.

[0015] The present invention further provide a composition comprising a plurality of
nucleic acids for use in detecting the altered expression of genes in a pancreatic diseased
state, wherein said plurality of nucleic acids comprises two or more nucleic acid sequence

selected from group consisting of SEQ ID NOS: 10-20 or the complete complements
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thereof.. The said nucleic acid sequences are immobilized on a substrate and are

hybridizable elements on a microarray.

[0016] The present invention further provide a method for diagnosing or monitoring
the treatment of a pancreatic disease in a sample, said method comprising: a)obtaining
nucleic acids from a sample; b) contacting the nucleic acids of the sample with an array
comprising the plurality of two or more nucleic acids selected from a group consisting of
SEQ ID NOS 10-20 under conditions to form one or more hybridization complexes; c)
detecting said hybridization complexes; and d) comparing the levels of the hybridization
complexes detected in step (c) the level of hybridization complexes detected in a control
sample, wherein the altered level of hybridization complexes detected in step (c)
compared with the level of hybridization complexes of a control sample correlates with

the presence of pancreatic disease.

[0017] The present invention further provides a composition comprising a plurality of
two or more proteins for use in detecting the altered expression of genes in a pancreatic
diseased state, wherein said plurality of protein are selected from a group consisting of

SEQ ID NOS: 1-9, wherein said proteins are immobilized on a substrate.

[0018] The present invention provides a method for diagnosing or monitoring the
treatment of a pancreatic disease in a sample, said method comprising: a) obtaining
proteins from a sample; b) contacting the proteins of the sample with an array comprising
the plurality of two or more antibodies against proteins selected from a group consisting
of SEQ ID NOS 1-9; ¢) detecting said immunocomplex; and d) comparing the levels of
the immunocomplexes detected in step (c) the level of hybridization complexes detected
in a control sample, wherein the altered level of immunocomplexes detected in step (c)
compared with the level of immunocomplexes of a control sample correlates with the

presence of pancreatic disease.

DESCRIPTION OF FIGURES

[0019] Figure 1 Immunohistochemistry studies on various cancer types using anti-

CD49b antibody.
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[0020] Figure 2. Overexpression of peptides correspond to the PCAT proteins in
pancreatic cell lines. The protein sequence identification number, the pancreatic cancer
cell lines, the expression information, the ratio compare to the control sample are
disclosed. The expression is based on measuring the level of the peptides. Numerical
representation of overexpression is indicated by more than two. Overexpressed singleton
indicates that the peptide peak in diseased sample was detected and there was no peak

detected in control samples. .

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS:

1. PCAT Proteins and Peptides

[0021]  The present invention provides isolated PCAT peptide and protein molecules
consisting of, consisting essentially of, or comprising the amino acid sequences of SEQ
ID NOs: 1-9, respectively encoded by the nucleic acid molecules having the nucleotide
sequences of SEQ ID NOs: 10-20., as well as all obvious variants of these peptides that

are within the art to make and use. Some of these variants are described in detail below.

[0022] A PCAT peptide or protein can be attached to heterologous sequences to form
chimeric or fusion proteins. Such chimeric and fusion proteins comprise a peptide
operatively linked to a heterologous protein having an amino acid sequence not
substantially homologous to the peptide. "Operatively linked" indicates that the peptide
and the heterologous protein are fused in-frame. The heterologous protein can be fused

to the N-terminus or C-terminus of the peptide.

[0023] In some uses, the fusion protein does not affect the activity of the peptide or
protein per se. For example, the fusion protein can include, but is not limited to, fusion
proteins, for example beta-galactosidase fusions, yeast two-hybrid GAL fusions, poly-His
fusions, MYC-tagged, Hl-tagged and Ig fusions. Such fusion proteins, particularly poly-
His fusions, can facilitate the purification of recombinant PCAT proteins or peptides. In
certain host cells (e.g., mammalian host cells), expression and/or secretion of a protein

can be increased by using a heterologous signal sequence.
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[0024] A chimeric or fusion PCAT protein or peptide can be produced by standard
recombinant DNA techniques. For example, DNA fragments coding for the different
protein sequences are ligated together in-frame in accordance with conventional
techniques. In another embodiment, the fusion gene can be synthesized by conventional
techniques including automated DNA synthesizers. Alternatively, PCR amplification of
gene fragments can be carried out using anchor primers which give rise to
complementary overhangs between two consecutive gene fragments which can
subsequently be annealed and re-amplified to generate a chimeric gene sequence (see
Ausubel et al., Current Protocols in Molecular Biology, 1992). Moreover, many
expression vectors are commercially available that already encode a fusion moiety (e.g., a
GST protein). A PCAT-encoding nucleic acid can be cloned into such an expression

vector such that the fusion moiety is linked in-frame to the PCAT protein or peptide.

[0025] Variants of the PCAT proteins can readily be identified/made using molecular
techniques and the sequence information disclosed herein. Further, such variants can
readily be distinguished from other peptides based on sequence and/or structural
homology to the PCAT peptides of the present invention. The degree of
homology/identity present will be based primarily on whether the peptide is a functional
variant or non-functional variant, the amount of divergence present in the paralog family

and the evolutionary distance between the orthologs.

[0026]  To determine the percent identity of two amino acid sequences or two nucleic
acid sequences, the sequences are aligned for optimal comparison purposes (e.g., gaps
can be introduced in one or both of a first and a second amino acid or nucleic acid
sequence for optimal alignment and non-homologous sequences can be disregarded for
comparison purposes). In a preferred embodiment, at least 30%, 40%, 50%, 60%, 70%,
80%, or 90% or more of the length of a reference sequence is aligned for comparison
purposes. The amino acid residues or nucleotides at corresponding amino acid positions
or nucleotide positions are then compared. When a position in the first sequence is
occupied by the same amino acid residue or nucleotide as the corresponding position in
the second sequence, then the molecules are identical at that position (as used herein

amino acid or nucleic acid "identity" is equivalent to amino acid or nucleic acid
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"homology"). The percent identity between the two sequences is a function of the
number of identical positions shared by the sequences, taking into account the number of
gaps, and the length of each gap, which need to be introduced for optimal alignment of

the two sequences.

[0027] The comparison of sequences and determination of percent identity and
similarity between two sequences can be accomplished using a mathematical algorithm.
(Computational Molecular Biology, Lesk, A.M., ed., Oxford University Press, New
York, 1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed.,
Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part 1, Griffin,
AM.,, and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in
Molecular Biology, von Heinje, G., Academic Press, 1987, and Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991). In a
preferred embodiment, the percent identity between two amino acid sequences is
determined using the Needleman and Wunsch (J. Mol. Biol. (48):444-453 (1970))
algorifhm which has been incorporated into the GAP program in the GCG software
package, using either a Blossom 62 matrix or a PAM250 matrix, and a gap weight of 16,
14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. In yet another preferred
embodiment, the percent identity between two nucleotide sequences is determined using
the GAP program in the GCG software package (Devereux, J., et al., Nucleic Acids Res.
12(1):387 (1984)), using a NWSgapdna.CMP matrix and a gap weight of 40, 50, 60, 70,
or 80 and a length weight of 1, 2, 3, 4, 5, or 6. In another embodiment, the percent
identity between two amino acid or nucleotide sequences is determined using the
algorithm of E. Myers and W. Miller (CABIOS, 4:11-17 (1989)) which has been
incorporated into the ALIGN program (version 2.0), using a PAM120 weight residue
table, a gap length penalty of 12 and a gap penalty of 4.

[0028] The nucleic acids and protein sequences of the present invention can further
be used as a "query sequence" to perform a search against sequence databases to, for
example, identify other family members or related sequences. Such searches can be
performed using the NBLAST and XBLAST programs (version 2.0) of Altschul, et al. (J.
Mol. Biol. 215:403-10 (1990)). BLAST nucleotide searches can be performed with the
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NBLAST program, score = 100, wordlength = 12 to obtain nucleotide sequences
homologous to the nucleic acid molecules of the invention. BLAST protein searches can
be performed with the XBLAST program, score = 50, wordlength = 3 to obtain amino
acid sequences homologous to the proteins of the invention. To obtain gapped
alignments for comparison purposes, Gapped BLAST can be utilized as described in
Altschul et al. (Nucleic Acids Res. 25(17):3389-3402 (1997)). When utilizing BLAST
and gapped BLAST programs, the default parameters of the respective programs (e.g.,
XBLAST and NBLAST) can be used.

[0029] Allelic variants of a PCAT peptide can readily be identified as being a human
protein having a high degree (significant) of sequence homology/identity to at least a
portion of the PCAT peptide as well as being encoded by the same genetic locus as the
PCAT peptide provided herein. Genetic locus can readily be determined based on the
genomic information provided in sequence listing, such as the genomic sequence mapped
to the reference human. As used herein, two proteins (or a région of the proteins) have
significant homology when the amino acid sequences are typically at least about 70-80%,
80-90%, and more typically at least about 90-95% or more homologous. A significantly
homologous amino acid sequence, according to the present invention, will be encoded by
a nucleic acid sequence that will hybridize to a PCAT peptide encoding nucleic acid

molecule under stringent conditions as more fully described below.

[0030]  Paralogs of a PCAT peptide can readily be identified as having some degree
of significant sequence homology/identity to at least a portion of the PCAT peptide, as
being encoded by a gene from humans, and as having similar activity or function. Two
proteins will typically be considered paralogs when the amino acid sequences are
typically at least about 60% or greater, and more typically at least about 70% or greater
homology through a given region or domain. Such paralogs will be encoded by a nucleic
acid sequence that will hybridize to a PCAT peptide encoding nucleic acid molecule

under moderate to stringent conditions as more fully described below.

[0031] Orthologs of a PCAT peptide can readily be identified as having some degree
of significant sequence homology/identity to at least a portion of the PCAT peptide as
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well as being encoded by a gene from another organism. Preferred orthologs will be
isolated from mammals, preferably primates, for the development of human therapeutic
targets and agents. Such orthologs will be encoded by a nucleic acid sequence that will
hybridize to a PCAT peptide encoding nucleic acid molecule under moderate to stringent
conditions, as more fully described below, depending on the degree of relatedness of the

two organisms yielding the proteins.

[0032] Non-naturally occurring variants of the PCAT peptides of the present
invention can readily be generated using recombinant techniques. Such variants include,
but are not limited to deletions, additions and substitutions in the amino acid sequence of
the PCAT peptide. For example, one class of substitutions is conserved amino acid
substitution. Such substitutions are those that substitute a given amino acid in a PCAT
peptide by another amino acid of like characteristics. Typically seen as conservative
substitutions are the replacements, one for another, among the aliphatic amino acids Ala,
Val, Leu, and Ile; interchange of the hydroxyl residues Ser and Thr; exchange of the
acidic residues Asp and Glu; substitution between the amide residues Asn and Gin;
exchange of the basic residues Lys and Arg; and replacements among the aromatic
residues Phe and Tyr. Guidance concerning which amino acid changes are likely to be

phenotypically silent are found in Bowie et al., Science 247:1306-1310 (1990). -

[0033] Variant PCAT peptides can be fully functional or can lack function in one or
more activities, e.g. ability to bind substrate, ability to phosphorylate substrate, ability to
mediate signaling, etc. Fully functional variants typically contain only conservative

variation or variation in non-critical residues or in non-critical regions.

[0034] Non-functional variants typically contain one or more non-conservative amino
acid substitutions, deletions, insertions, inversions, or truncation or a substitution,

insertion, inversion, or deletion in a critical residue or critical region.

[0035] Amino acids that are essential for function can be identified by methods
known in the art, such as site-directed mutagenesis or alanine-scanning mutagenesis
(Cunningham et al., Science 244:1081-1085 (1989)). The latter procedure introduces

single alanine mutations at every residue in the molecule. The resulting mutant
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molecules are then tested for biological activity such as PCAT activity or in vitro
proliferative activity. Sites that are critical for binding partner/substrate binding can also
be determined by structural analysis such as X-ray crystallization, nuclear magnetic
resonance or photoaffinity labeling (Smith et al., J. Mol. Biol. 224:899-904 (1992); de
Vos et al. Science 255:306-312 (1992)).

[0036]  The present invention further provides fragments of the PCATs, in addition to
proteins and peptides that comprise and consist of such fragments. As used herein, a
fragment comprises at least 8, 10, 12, 14, 16, 18, 20 or more contiguous amino acid
residues from a PCAT. Such fragments can be chosen based on the ability to retain one
or more of the biological activities of the PCAT or could be chosen for the ability to
perform a function, e.g. bind a substrate or act as an immunogen. Particularly important
fragments are biologically active fragments, peptides that are, for example, about 8 or
more amino acids in length. Such fragments will typically comprise a domain or motif of
the PCAT, e.g., active site, a transmembrane domain or a substrate-binding domain.
Further, possible fragments include, but are not limited to, domain or motif containing
fragments, soluble peptide fragments, and fragments containing immunogenic structures.
Predicted domains and functional sites are readily identifiable by computer programs

well known and readily available to those of skill in the art (e.g., PROSITE analysis).

[0037] Polypeptides often contain amino acids other than the 20 amino acids
. commonly referred to as the 20 naturally occurring amino acids. Further, many amino
acids, including the terminal amino acids, may be modified by natural processes, such as
processing and other post-translational modifications, or by chemical modification
techniques well known in the art. Common modifications that occur naturally in PCATs
are described in basic texts, detailed monographs, and the research literature, and they are

well known to those of skill in the art.

[0038] Known modifications include, but are not limited to, acetylation, acylation,
ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent

attachment of a lipid or lipid derivative, covalent attachment of phosphotidylinositol,

10
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cross-linking, cyclization, disulfide bond formation, demethylation, formation of covalent
crosslinks, formation of cystine, formation of pyroglutamate, formylation, gamma
carboxylation, glycosylation, GPI anchor formation, hydroxylation, iodination,
methylation, myristoylation, oxidation, proteolytic processing, phosphorylation,
prenylation, racemization, selenoylation, sulfation, transfer-RNA mediated addition of

amino acids to proteins such as arginylation, and ubiquitination.

[0039] Such modifications are well known to those of skill in the art and have been
described in great detail in the scientific literature. Several particularly common
modifications, glycoéylation, lipid attachment, sulfation, gamma-carboxylation of
glutamic acid residues, hydroxylation and ADP-ribosylation, for instance, are described
in most basic texts, such as Proteins - Structure and Molecular Properties, 2nd Ed., T.E.
Creighton, W. H. Freeman and Company, New York (1993). Many detailed reviews are
available on this subject, such as by Wold, F., Posttranslational Covalent Modification of
Proteins, B.C. Johnson, Ed., Academic Press, New York 1-12 (1983); Seifter et al. (Meth.
Enzymol. 182: 626-646 (1990)) and Rattan et al. (Ann. N.Y. Acad. Sci. 663:48-62
(1992)).

[0040] ' Accordingly, the PCATs of the present invention also encompass derivatives
or analogs in which a substituted amino acid residue is not one encoded by the genetic
code, in which a substituent group is included, in which the mature PCAT is fused with
another compound, such as a compound to increase the half-life of the PCAT (for
example, polyethylene glycol), or in which the additional amino acids are fused to the
mature PCAT, such as a leader or secretory sequence or a sequence for purification of the

mature PCAT or a pro-protein sequence.

2. Antibodies against PCAT Proteins or Fragments Thereof

[0041] Antibodies that selectively bind to one of the PCAT proteins or peptides of the
present invention can be made using standard procedures known to those of ordinary
skills in the art. Thq term “antibody” is used in the broadest sense, and specifically covers
monoclonal antibodies (including full length monoclonal antibodies), polyclonal

antibodies, multispecific antibodies (e.g., bispecific antibodies), humanized antibody and

11
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antibody fragments (e.g., Fab, F(ab’).sub.2 and Fv) so long as they exhibit the desired
biological activity. Antibodies (Abs) and immunoglobulins (Igs) are glycoproteins having
“the same structural characteristics. While antibodies exhibit binding specificity to a
specific antigen, immunoglobulins include both antibodies and other antibody-like

molecules that lack antigen specificity.

[0042] As used herein, antibodies are usually heterotetrameric glycoproteins of about
150,000 daltons, composed of two identical light (L) chains and two identical heavy (H)
chains. Each light chain is linked to a heavy chain by one covalent disulfide bond, while
the number of disulfide linkages varies between the heavy chains of different
immunoglobulin isotypes. Each heavy and light chain also has regularly spaced
intrachain disulfide bridges. Each heavy chain has at one end a variable domain (VH)
followed by a number of constant domains. Each light chain has a variable domain at one
end (VL) and a constant domain at its other end. The constant domain of the light chain is
aligned with the first constant domain of the heavy chain, and the light chain variable
domain is aligned with the variable domain of the heavy chain. Particular amino acid
residues are believed to form an interface between the light and heavy chain variable
domains. Chothia et al., J. Mol. Biol. 186, 651-63 (1985); Novotny and Haber, Proc. Natl. .
Acad. Sci. USA 82 4592-4596 (1985).

[0043] An “isolated” antibody is one, which has been identified and separated and/or
recovered from a component of the environment in which it is produced. Contaminant
components of its production environment are materials that would interfere with
diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody
will be purified as measurable by at least three different methods: 1) to greater than 95%
by weight of antibody as determined by the Lowry method, and most preferably more
than 99% by weight; 2) to a degree sufficient to obtain at least 15 residues of N-terminal
or internal amino acid sequence by use of a spinning cup‘ sequenator; or 3) to
homogeneity by SDS-PAGE under reducing or non-reducing conditions using Coomasie
blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within .

recombinant cells since at least one component of the antibody’s natural environment will

12
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not be present. Ordinarily, however, isolated antibody will be prepared by at least one

purification step.

[0044] An “antigenic region” or “antigenic determinant” or an “epitope” includes any
protein determinant capable of specific binding to an antibody. This is the site on an
antigen to which each distinct antibody molecule binds. Epitopic determinants usually
consist of active surface groupings of molecules such as amino acids or sugar side chains
and usually have specific three-dimensional structural characteristics, as well as charge

characteristics.

[0045] “Antibody specificity,” is an antibody, which has a stronger binding affinity
for an antigen from a first subject species than it has for a homologue of that antigen from
a second subject species. Normally, the antibody “bind specifically” to a human antigen
(i.e., has a binding affinity (Kd) value of no more than about 1 x 107 M, preferably no
more than about 1 x10® M and most preferably no more than about 1 x10®° M) but has a
binding affinity for a homologue of the antigen from a second subject species which is at
least about 50 fold, or at least about 500 fold, or at least about 1000 fold, weaker than its
binding affinity for the human antigen. The antibody can be of any of the various types of
antibodies as defined above, but preferably is a humanized or human antibody (Queen et

al., US Patent Nos. 5,530,101, 5,585,089; 5,693,762; and 6,180,370).

[0046] ~ The present invention provides an “antibody variant,” which refers to an
amino acid sequence variant of an antibody wherein one or more of the amino acid
residues have been modified. Such variant necessarily have less than 100% sequence
identity or similarity with the amino acid sequence having at least 75% amino acid
sequence identity or similarity with the amino acid sequence of either the heavy or light
chain variable domain of the antibody, more preferably at least 80%, more preferably at
least 85%, more preferably at least 90%, and most preferably at least 95%. Since the
method of the invention applies equally to both polypeptides, antibodies and fragments

thereof, these terms are sometimes employed interchangeably.

[0047] The term “antibody fragment” refers to a portion of a full-length antibody,

generally the antigen binding or variable region. Examples of antibody fragments include
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Fab, Fab’, F(ab’); and Fv fragments. Papain digestion of antibodies produces two
identical antigen binding fragments, called the Fab fragment, each with a single antigen
binding site, and a residual “Fc” fragment, so-called for its ability to crystallize readily.
Pepsin treatment yields an F(ab’), fragment that has two antigen binding fragments
which are capable of crosslinking antigen, and a residual other fragment (which is termed
pFc’). Additional fragments can include diabodies, linear antibodies, single-chain
antibody molecules, and multispecific antibodies formed from antibody fragments. As
used herein, “functionai fragment” with respect to antibodies, refers to Fv, F(ab) and

F(ab’), fragments.

[0048] An “Fv” fragment is the minimum antibody fragment that contains a complete
antigen recognition and binding site. This region consists of a dimer of one heavy and
one light chain variable domain in a tight, non-covalent association (Vy -V dimer). It is
in this configuration that the three CDRs of each variable domain interact to define an
antigen-binding site on the surface of the Vy -V dimer. Collectively, the six CDRs
confer antigen-binding specificity to the antibody. However, even a single variable
domain (or half of an Fv comprising only three CDRs specific for an antigen) has the
ability to recognize and bind antigen, although at a lower affinity than the entire binding

site.

[0049] The Fab fragment [also designated as F(ab)] also contains the constant domain
of the light chain and the first constant domain (CH1) of the heavy chain. Fab’ fragments
differ from Fab fragments by the addition of a few residues at the carboxyl terminus of
the heavy chain CH1 domain including one or more cysteines from the antibody hinge
region. Fab’-SH is the designation herein for Fab’ in which the cysteine residue(s) of the
constant domains have a free thiol group. F(ab’) fragments are produced by cleavage of
the disulfide bond at the hinge cysteines of the F(ab’), pepsin digestion product.
Additional chemical couplings of antibody fragments are known to those of ordinary skill
in the art.

[0050] The present invention further provides monoclonal antibodies, polyclonal

antibodies. In general, to generate antibodies, an isolated peptide is used as an immunogen
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and is administered to a mammalian organism, such as a rat, rabbit or mouse. The full-
length protein, an antigenic peptide fragment or a fusion protein of the PCAT protein can be
used. Particularly important fragments are those covering functional domains. Many
methods are known for generating and/or identifying antibodies to a given target peptide.
Several such methods are described by Harlow, Antibodies, Cold Spring Harbor Press,
(1989).

[0051] The term “monoclonal antibody” as used herein refers to an antibody obtained
from a population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations
that may be present in minor amounts. Monoclonal antibodies are highly specific, being
directed against a single antigenic site. Furthermore, in contrast to conventional
(polyclonal) antibody preparations which typically include different antibodies directed
against different determinants (epitopes), each monoclonal antibody is directed against a
single determinant on the antigen. In additional to their specificity, the monoclonal
antibodies are advantageous in that they are synthesized by the hybridoma culture,
uncontaminated by other immunoglobulins. The modifier “monoclonal” antibody
indicates the character of the antibody as being obtained from a substantially
homogeneous population of antibodies, and is not to be construed as requiring production
of the antibody by any particular method. For example, the monoclonal antibodies to be
used in accordance with the present invention may be made by the hybridoma method
first described by Kohler and Milstein, Nature 256, 495 (1975), or may be made by
recombinant methods, e.g., as described in U.S. Pat. No. 4,816,567. The monoclonal
antibodies for use with the present invention may also be isolated from phage antibody
libraries using the techniques described in Clackson et al., Nature 352: 624-628 (1991),
as well as in Marks et al., J. Mol. Biol. 222: 581-597 (1991). For detailed procedures for

making a monoclonal antibody, see the Example below.

[0052] Polyclonal antibodies may be prepared by any known method or
modifications of these methods including obtaining antibodies from patients. For
example, a complex of an immunogen such as PCAT protein, peptides or fragments

thereof and a carrier protein is prepared and an animal is immunized by the complex
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according to the same manner as that described with respect to the above monoclonal
antibody preparation and the description in the Example. A serum or plasma containing
the antibody against the protein is recovered from the immunized animal and the
antibody is separated and purified. The gamma globulin fraction or the IgG antibodies
can be obtained, for example, by use of saturated ammonium sulfate or DEAE

SEPHADEX, or other techniques known to those skilled in the art.

[0053] The antibody titer in the antiserum can be measured according to the same
manner as that described above with respect to the supernatant of the hybridoma culture.
Separation and purification of the antibody can be carried out according to the same
separation and purification method of antibody as that described with respect to the above

monoclonal antibody and in the Example.

[0054] The protein used herein as the immunogen is not limited to any particular type of
immunogen. In one aspect, antibodies are preferably prepared from regions or discrete
fragments of the PCAT proteins. Antibodies can be prepared from any region of the
peptide as described herein. In particular, they are selected from a group consisting of
SEQ ID NOS: 1-9 and fragments thereof. An antigenic fragment will typically comprise at
least 8 contiguous amino acid residues. The antigenic peptide can comprise, however, at
least 10, 12, 14, 16 or more amino acid residues. Such fragments can be selectéd ona
physical property, such as fragments correspond to regions that are located on the surface of

the protein, e.g., hydrophilic regions or can be selected based on sequence uniqueness.

[0055] Antibodies may also be produced by inducing production in the lymphocyte
population or by screening antibody libraries or panels of highly specific binding reagents as
disclosed in Orlandi et al. (1989; Proc Natl Acad Sci 86:3833-3837) or Winter et al. (1991;
Nature 349:293-299). A protein may be used in screening assays of phagemid or B-
lymphocyte immunoglobulin libraries to identify antibodies having a desired specificity.
Numerous protocols for competitive binding or immunoassays using either polyclonal or
monoclonal antibodies with established specificities are well known in the art. Smith G. P.,

1991, Curr. Opin. Biotechnol. 2: 668-673.
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[0056] The antibodies of the present invention can also be generated using various
phage display methods known in the art. In phage display methods, functional antibody
domains are displayed on the surface of phage particles, which carry the polynucleotide
sequences encoding them. In a particular, such phage can be utilized to display antigen-
binding domains expressed from a repertoire or combinatorial antibody library (e.g., human
or murine). Phage expressing an antigen binding domain that binds the antigen of interest
can be selected or identified with antigen, e.g., using labeled antigén or antigen bound or
captured to a solid surface or bead. Phage used in these methods are typically filamentous
phage including fd and M13 binding domains expressed from phage with Fab, Fv or
disulfide stabilized Fv antibody domains recombinantly fused to either the phage gene III or
gene VIII protein. Examples of phage display methods that can be used to make the
antibodies of the present invention include those disclosed in Brinkman et al., J. Immunol.
Methods 182:41-50 (1995); Ames et al., J. Immunol. Methods 184:177-186 (1995);
Kettleborough et al., Eur. J. Immunol. 24:952-958 (1994); Persic et al., Gene 187 9-18
(1997); Burton et al., Advances in Immunology 57:191-280 (1994); PCT application No.
PCT/GB91/01134; PCT publications WO 90/02809; WO 91/10737; WO 92/01047, WO
92/18619; WO 93/11236; WO 95/15982; WO 95/20401; and U.S. Pat. Nos. 5,698,426;
5,223,409; 5,403,484; 5,580,717, 5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908,
©5,516,637; 5,780,225; 5,658,727; 5,733,743 and 5,969,108; each of which is incorporated

herein by reference in its entirety.

[0057] Antibody can be also made recombinantly. When using recombinant
techniques, the antibody variant can be produced intracellularly, in the periplasmic space,
or directly secreted into the medium. If the antibody variant is produced intracellularly, as
a first step, the particulate debris, either host cells or lysed fragments, is removed, for
example, by centrifugation or ultrafiltration. Carter et al., Bio/Technology 10: 163-167
(1992) describe a procedure for isolating antibodies which are secreted to the periplasmic
space of E. coli. Briefly, cell paste is thawed in the presence of sodium acetate (pH 3.5),
EDTA, and phenylmethylsulfonylfluoride (PMSF) over about 30 minutes. Cell debris can
be removed by centrifugation. Where the antibody variant is secreted into the medium,
supernatants from such expression systems are generally first concentrated using a

commercially available protein concentration filter, for example, an Amicon or Millipore
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PELLICON ultrafiltration unit. A protease inhibitor such as PMSF may be included in
any of the foregoing steps to inhibit proteolysis and antibiotics may be included to

prevent the growth of adventitious contaminants.

[0058] The antibodies or antigen binding fragments may also be produced by genetic
engineering. The technology for expression of both heavy and light chain genes in E. coli
is the subject the following PCT patent applications; publication number WO 901443,
W0901443, and WO 9014424 and in Huse et al., 1989 Science 246:1275-1281. The

general recombinant methods are well known in the art.

[0059] The antibody composition prepared from the cells can be purified using, for
example, hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity
chromatography, with affinity chromatography being the preferred purification technique.
The suitability of protein A as an affinity ligand depends on the species and isotype of
any immunoglobulin Fc domain that is present in the antibody. Protein A can be used to
purify antibodies that are based on human 61, 82 or 84 heavy chains (Lindmark et al., J.
Immunol Meth. 62: 1-13 (1983)). Protein G is recommended for all mouse isotypes and
for human .delta.3 (Guss et al., EMBO J. 5: 1567-1575 (1986)). The matrix to which the
affinity ligand is attached is most often agarose, but other matrices are. available.
Mechanically ~ stable  matrices such as  controlled pore glass  or
poly(styrenedivinyl)benzene allow for faster flow rates-and shorter processing times than
can be achieved with agarose. Where the antibody comprises a CH3 domain, the
Bakerbond ABXTM resin (J.T. Baker, Phillipsburg, N.J.) is useful for purification. Other
techniques for protein purification such as fractionation on an ion-exchange column,
ethanol precipitation, Reverse Phase HPLC, chromatography on silica, chromatography
on heparin SEPHAROSE chromatography on an anion or cation exchange resin (such as
a polyaspartic acid column), chromatofocusing, SDS-PAGE, and ammonium sulfate

precipitation are also available depending on the antibody to be recovered.

[0060] Following any preliminary purification step(s), the mixture comprising the

" antibody of interest and contaminants may be subjected to low pH hydrophobic

18



WO 2006/022688 PCT/US2004/025268

interaction chromatography using an elution buffer at a pH between about 2.5-4.5,

preferably performed at low salt concentrations (e.g., from about 0-0.25M salt).

3. PCAT Nucleic Acid Molecules

[0061] Isolated PCAT nucleic acid molecules of the present invention consist of,
consist essentially of, or comprise a nucleotide sequence that encodes one of the PCAT
peptides of the] present invention, an allelic variant thereof, or an ortholog or paralog
thereof, particularly SEQ ID NOS: 10-20. As used herein, an “isolated” nucleic acid
molecule is one that is separated from other nucleic acid present in the natural source of
the nucleic acid. Preferably, an “isolated” nucleic acid is free of sequences which
naturally flank the nucleic acid (i.e., sequences located at the 5” and 3’ ends of the nucleic
acid) in the genomic DNA of the organism from which the nucleic acid is derived.
However, there can be some flanking nucleotide sequences, for example up to about
5KB, 4KB, 3KB, 2KB, or 1KB or less, particularly contiguous peptide encoding
sequences and peptide encoding sequences within the same gene but separated by introns
in the genomic sequence. The important point is that the nucleic acid is isolated from
remote and unimportant flanking sequences such that it can be subjected to the specific
manipulations described herein such as recombinant expression, preparation of probes

and primers, and other uses specific to the nucleic acid sequences.

[0062] Moreover, an “isolated” nucleic acid molecule, such as a transcript/cDNA
molecule, can be substantially free of other cellular material, or culture medium when
produced by recombinant techniques, or chemical precursors or other chemicals when
chemically synthesized. However, the nucleic acid molecule can be fused to other coding

or regulatory sequences and still be considered isolated.

[0063] For example, recombinant DNA molecules contained in a vector are
considered isolated. Further examples of isolated DNA molecules include recombinant
DNA molecules maintained in heterologous host .cells or purified (partially or
substantially) DNA molecules in solution. Isolated RNA molecules include in vivo or in

vitro RNA transcripts of the isolated DNA molecules of the present invention. Isolated
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nucleic acid molecules according to the present invention further include such molecules

produced synthetically.

[0064] The isolated nucleic acid molecules can encode the mature protein plus
additional amino or carboxyl-terminal amino acids, or amino acids interior to the mature
peptide (when the mature form has more than one peptide chain, for instance). Such
sequences may play a role in processing of a protein from precursor to a mature form,
facilitate protein trafficking, prolong or shorten protein half-life or facilitate manipulation
of a protein for assay or production, among other things. As generally is the case in situ,
the additional amino acids may be processed away from the mature protein by cellular

enzymes.

[0065] As mentioned above, the isolated nucleic acid molecules include, but are not
limited to, the sequence encoding the PCAT peptide alone, the sequence encoding the
mature peptide and additional coding sequences, such as a leader or secretory sequence
(e.g., a pre-pro or pro-protein sequence), the sequence encoding the mature peptide, with
or without the additional coding sequences, plus additional non-coding sequences, for
example introns and non-coding 5° and 3’ sequences such as transcribed but non-
translated sequences that play a role in transcription, mRNA processing (including
splicing and polyadenylation signals), ribosome binding and stability of mRNA. In
addition, the nucleic acid molecule may be fused to a marker sequence encoding, for

example, a peptide that facilitates purification.

[0066] Isolated nucleic acid molecules can be in the form of RNA, such as mRNA, or
in the form DNA, including ¢cDNA and genomic DNA obtained by cloning or produced
by chemical synthetic techniques or by a combination thereof. The. nucleic acid,
especially DNA, can be double-stranded or single-stranded. Single-stranded nucleic acid

can be the coding strand (sense strand) or the non-coding strand (anti-sense strand).

[0067]  The invention further provides nucleic acid molecules that encode fragments
of the proteins of the present invention as well as nucleic acid molecules that encode
obvious variants of the PCAT proteins of the present invention that are described above.

Such nucleic acid molecules may be naturally occurring, such as allelic variants (same
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locus), paralogs (different locus), and orthologs (different organism), or may be
constructed by recombinant DNA methods or by chemical synthesis. Such non-naturally
occurring variants may be made by mutagenesis techniques, including those applied to
nucleic acid molecules, cells, or organisms. Accordingly, as discussed above, the
variants can contain nucleotide substitutions, deletions, inversions and insertions.
Variation can occur in either or both the coding and non-coding regions. The variations

can produce both conservative and non-conservative amino acid substitutions.

[0068] A fragment comprises a contiguous nucleotide sequence greater than 12 or
more nucleotides. Further, a fragment could at least 30, 40, 50, 100, 250 or 500
nucleotides in length. The length of the fragment will be based on its intended use. For
example, the fragment can encode epitope bearing regions of the peptide, or can be useful
as DNA probes and primers. Such fragments can be isolated using the known nucleotide
sequence to synthesize an oligonucleotide probe. A labeled probe can then be used to
screen a cDNA library, genomic DNA library, or mRNA to isolate nucleic acid
corresponding to the coding region. Further, primers can be used in PCR reactions to

clone specific regions of the gene.

[0069] A probe/primer typically comprises substantially a purified oligonucleotide or
oligonucleotide pair. The oligonucleotide typically comprises a region of nucleotide
sequence that hybridizes under stringent conditions to at least about 12, 20, 25, 40, 50 or

more consecutive nucleotides.

[0070]  Orthologs, homologs, and allelic variants can be identified using methods well
known in the art. As described in the Peptide- Section, these variants comprise a
riucleotide sequence encoding a peptide that is typically 60-70%, 70-80%, 80-90%, and
more typically at least about 90-95% or more homologous to the nucleotide sequence.
Such nucleic acid molecules can réadily be identified as being able to hybridize under
moderate to stringent conditions, to the nucleotide sequence shown in the Figure sheets or
a fragment of the sequence. Allelic variants can readily be determined by genetic locus of

the encoding gene.
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[0071] As used herein, the term “hybridizes under stringent conditions” is intended to
describe conditions for hybridization and washing under which nucleotide sequences
encoding a peptide at least 60-70% homologous to each other typically remain hybridized
to each other. The conditions can be such that sequences at least about 60%, at least
about 70%, or at least about 80% or more homologous to each other typically remain
hybridized to each other. Such stringent conditions are known to those skilled in the art
and can be found in Current Protocols in Molecular Biology, John Wiley & Sons, N.Y.
(1989), 6.3.1-6.3.6. One example of stringent hybridization conditions is hybridization in
6X sodium chloride/sodium citrate (SSC) at about 45°C, followed by one or more washes
in 0.2 X SSC, 0.1% SDS at 50-65C. Examples of moderate to low stringency

hybridization conditions are well known in the art.

4, Vectors and Host Cells

[0072] The invention also provides vectors containing the nucleic acid molecules
described herein. The term “vector” refers to a vehicle, preferably a nucleic acid
molecule, which can transport the nucleic acid molecules. When the vector is a nucleic
acid molecule, the nucleic acid molecules are covalently linked to the vector nucleic acid.
With this aspect of the invention, the vector includes a plasmid, single or double stranded
phage, a single or double stranded RNA or DNA viral vector, or artificial chromosome,
such as a BAC, PAC, YAC, OR MAC.

[0073] A vector can be maintained in the host cell as an extrachromosomal element
where it replicates and produces additional copies of the nucleic acid molecules.
Alternatively, the vector may integrate into the host cell genome and produce additional

copies of the nucleic acid molecules when the host cell replicates.

[0074] The invention provides vectors for the maintenance (cloning vectors) or
vectors for expression (expression vectors) of the nucleic acid molecules. The vectors

can function in prokaryotic or eukaryotic cells or in both (shuttle vectors).

[0075] Expression vectors contain cis-acting regulatory regions that are operably

linked in the vector to the nucleic acid molecules such that transcription of the nucleic
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acid molecules is allowed in a host cell. The nucleic acid molecules can be introduced
into the host cell with a separate nucleic acid molecule capable of affecting transcription.
Thus, the second nucleic acid molecule may provide a trans-acting factor interacting with
the cis-regulatory control region to allow transcription of the nucleic acid molecules from
the vector. Alternatively, a trans-acting factor may be supplied by the host cell. Finally,
a trans-acting factor can be produced from the vector itself. It is understood, however,
that in some embodiments, transcription and/or translation of the nucleic acid molecules

can occur in a cell-free system.

[0076]  The regulatory sequences to which the nucleic acid molecules described
herein can be operably linked include promoters for directing mRNA transcription.
These include, but are not limited to, the left promoter from bacteriophage, the lac, TRP,
and TAC promoters from E. coli, the early and late promoters from SV40, the CMV
immediate early promoter, the adenovirus early and late promoters, and retrovirus long-

terminal repeats.

[0077] In addition to control regions that promote transcription, expression vectors
may also include regions that modulate transcription, such as repressor binding sites and
enhancers. Examples include the SV40 enhancer, the cytomegalovirus immediate early

enhancer, polyoma enhancer, adenovirus enhancers, and retrovirus LTR enhancers.

[0078] In addition to containing sites for transcription initiation and control,
expression vectors can also contain sequences necessary for transcription termination
and, in the transcribed region a ribosome binding site for translation. Other regulatory
control elements for expression include initiation and termination codons as well as
polyadenylation signals. The person of ordinary skill in the art would be aware of the
numerous regulatory sequences that are useful in expression. vectors. Such regulatory
sequences are described, for example, in Sambrook et al., Molecular Cloning: A
Laboratory Manual. 3rd. ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
NY, (2001).

[0079] . A variety of expression vectors can be used to express a nucleic acid

molecule. Such vectors include chromosomal, episomal, and virus-derived vectors, for
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example vectors derived from bacterial plasmids, from bacteriophage, from yeast
episomes, from yeast chromosomal elements, including yeast artificial chromosomes,
from viruses such as baculoviruses, papovaviruses such as SV40, Vaccinia viruses,
adenoviruses, poxviruses, pseudorabies viruses, and retroviruses. Vectors may also be
derived from combinations of these sources such as those derived from plasmid and
bacteriophage genetic elements, e.g. cosmids and phagemids. Appropriate cloning and
expression vectors for prokaryotic and eukaryotic hosts are described in Sambrook et al.,
Molecular Cloning: A Laboratory Manual. 3rd. ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, (2001).

[0080] The regulatory sequence may provide constitutive expression in one or more
host cells (i.e. tissue specific) or may provide for inducible expression in one or more cell
types such as by temperature, nutrient additive, or exogenous factor such as a hormone or
other ligand. A variety of vectors providing for constitutive and inducible expression in

prokaryotic and eukaryotic hosts are well known to those of ordinary skill in the art.

[0081] The nucleic acid molecules can be inserted into the vector nucleic acid by
well-known methodologies. Generally, the DNA sequence that will ultimately be
expressed is joined to an expression vector by cleaving the DNA sequence and the
expression vector with one or more restriction enzymes and then ligating the fragments
together. Procedures for restriction enzyme digestion and ligation are well known to

those of ordinary skill in the art.

[0082] The vector containing the appropriate nucleic acid molecule can be introduced
into an appropriate host cell for propagation or expression using well-known techniques.
Bacterial cells include, but are not limited to, E. coli, Streptomyces, and Salmonella
typhimurium. Eukaryotic cells include, but are not limited to, yeast, insect cells such as

Drosophila, animal cells such as COS and CHO cells, and plant cells.

[0083] As described herein, it may be desirable to express the peptide as a fusion
protein. Accordingly, the invention provides fusion vectors that allow for the production
of the peptides. Fusion vectors can increase the expression of a recombinant protein;

increase - the solubility of the recombinant protein, and aid in the purification of the
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protein by acting for example as a ligand for affinity purification. A proteolytic cleavage
site may be introduced at the junction of the fusion moiety so that the desired peptide can
ultimately be separated from the fusion moiety. Proteolytic enzymes include, but are not
limited to, factor Xa, thrombin, and enteroenzyme. Typical fusion expression vectors
include pGEX (Smith et al., Gene 67:31-40 (1988)), pMAL (New England Biolabs,
Beverly, MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-
transferase (GST), maltose E binding protein, or protein A, respectively, to the target
recombinant protein. Examples of suitable inducible non-fusion E. coli expression
vectors include pTrc (Amann et al., Gene 69:301-315 (1988)) and pET 11d (Studier et al.,
Gene Expression Technology: Methods in Enzymology 185:60-89 (1990)).

[0084] Recombinant protein expression can be maximized in host bacteria by
providing a genetic background wherein the host cell has an impaired capacity to
proteolytically cleave the recombinant protein. (Gottesman, S., Gene Expression
Technology: Methods in Enzymology 185, Academic Press, San Diego, California
(1990) 119-128). Alternatively, the sequence of the nucleic acid molecule of interest can
be altered to provide preferential codon usage for a specific host cell, for example E. coli.

(Wada et al., Nucleic Acids Res. 20:2111-2118 (1992)).

[0085] The nucleic acid molecules can also be expressed by expression vectors
suitable for a yeast host. Examples of vectors for expression in yeast e.g., S. cerevisiae
include pYepSecl (Baldari, et al., EMBO J. 6:229-234 (1987)), pMFa (Kurjan et al., Cell
30:933-943(1982)), pJRYS88 (Schultz et al, Gene 54:113-123 (1987)), and pYES2
(Invitrogen Corporation, San Diego, CA).

[0086] The nucleic acid molecules can also be expressed in insect cells using, for
example, baculovirus expression vectors. Baculovirus vectors available for expression of
proteins in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al., Mol.
Cell Biol. 3:2156-2165 (1983)) and the pVL series (Lucklow et al., Virology 170:31-39
(1989)).

[0087] In certain embodiments of the invention, the nucleic acid molecules described

herein are expressed in mammalian cells using mammalian expression vectors. Examples
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of mammalian expression vectors include pPCDMS (Seed, B. Nature 329:840(1987)) and
pMT2PC (Kaufman et al., EMBO J. 6:187-195 (1987)).

[0088] The expression vectors listed herein are provided by way of example only of
the well-known vectors available to those of ordinary skill in the art that would be useful
to express the nucleic acid molecules. The person of ordinary skill in the art would be
aware of other vectors suitable for maintenance propagation or expression of the nucleic
acid molecules described herein. These are found for example in Sambrook, J., Fritsh, E.
F., and Maniatis, T. Molecular Cloning: A Laboratory Manual. 3rd. ed., Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, (2001).

[0089] The invention also encompasses vectors in which the nucleic acid sequences
described herein are cloned into the vector in reverse orientation, but operably linked to a
" regulatory sequence that permits transcription of antisense RNA. Thus, an antisense
transcript can be produced to all, or to a portion, of the nucleic acid molecule sequences
described berein, including both coding and non-coding regions. Expression of this
antisense RNA is subject to each of the parameters described above in relation to
expression of the sense RNA (regulatory sequences, constitutive or inducible expression,

tissue-specific expression).

[0090] The invention also relates to recombinant host cells containing the vectors
described herein. Host cells therefore include prokaryotic cells, lower eukaryotic cells
such as yeast, other eukaryotic cells such as insect cells, and higher eukaryotic cells such

as mammalian cells.

[0091] The recombinant host cells are prepared by introducing the vector constructs
described herein into the cells by techniques readily available to the person of ordinary
skill in the art. These include, but are not limited to, calcium phosphate transfection,
DEAE-dextran-mediated ~ transfection,  cationic - lipid-mediated  transfection,
electroporation, transduction, infection, lipofection, and other techniques such as those
found in Sambrook, et al. (Molecular Cloning: A Laboratory Manual. 3rd. ed., Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY, (2001). '
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[0092] Host cells can contain more than one vector. Thus, different nucleotide
sequences can be introduced on different vectors of the same cell. Similarly, the nucleic
acid molecules can be introduced either alone or with other nucleic acid molecules that
are not related to the nucleic acid molecules such as those providing trans-acting factors
for expression vectors. When more than one vector is introduced into a cell, the vectors
can be introduced independently, co-introduced or joined to the nucleic acid molecule

vector.

[0093] In the case of bacteriophage and viral vectors, these can be introduced into
cells as packaged or encapsulated virus by standard procedures for infection and
transduction. Viral vectors can be replication-competent or replication-defective. In the
case in which viral replication is defective, replication will occur in host cells providing

functions that complement the defects.

[0094] Vectors generally include selectable markers that enable the selection of the
subpopulation of cells that contain the recombinant vector constructs. The marker can be
contained in the same vector that contains the nucleic acid molecules described herein or
may be on a separate vector. Markers include tetracycline or ampicillin-resistance genes
for prokaryotic host cells and dihydrofolate reductase or neomycin resistance for
eukaryotic host cells. However, any marker that provides selection for a phenotypic trait

will be effective.

[0095] While the mature proteins can be produced in bacteria, yeast, mammalian
cells, and other cells under the control of the appropriate regulatory sequences, cell- free
transcription and translation systems can also be used to produce these proteins using

RNA derived from the DNA constructs described herein.

[0096] Where secretion of the peptide is desired, which may be difficult to achieve
with multi-transmembrane domain containing proteins such as PCATSs, appropriate
secretion signals are incorporated into the vector. The signal sequence can be

endogenous to the peptides or heterologous to these peptides.
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[0097] Where the peptide is not secreted into the medium, the protein can be isolated
from the host cell by standard disruption procedures, including freeze thaw, sonication,
mechanical disruption, use of lysing agents and the like. The peptide can then be
recovered and purified by well-known purification methods including ammonium sulfate
precipitation, acid extraction, anion or cationic exchange chromatography,
phosphocellulose chromatography, hydrophobic-interaction chromatography, affinity
chromatography, hydroxylapatite chromatography, lectin chromatography, or high

performance liquid chromatography.

[0098] It is also understood that depending upon the host cell in recombinant
production of the peptides described herein, the peptides can have various glycosylation
patterns, depending upon the cell, or maybe non-glycosylated as when produced in
bacteria. In addition, the peptides may include an initial modified methionine in some

cases as a result of a host-mediated process.

[0099] The recombinant host cells expressing the peptides described herein have a
variety of uses. First, the cells are useful for producing a PCAT protein or peptide that
can be further purified to produce desired amounts of PCAT protein or fragments. Thus,

host cells containing expression vectors are useful for peptide production.

[00100] Host cells are also useful for conducting cell-based assays involving the
PCAT protein or PCAT protein fragments, such as those described above as well as other
formats known in-the art. Thus, a recombinant host cell expressing a native PCAT

protein is useful for assaying compounds that stimulate or inhibit PCAT protein function.

[00101] Host cells are also useful for identifying PCAT protein mutants in which these
functions are affected. If the mutants naturally occur and give rise to a pathology, host
cells containing the mutations are useful to assay compounds that have a desired effect on
the mutant PCAT protein (for example, stimulating or inhibiting function) which may not

be indicated by their effect on the native PCAT protein.

5. Detection and Diagnosis in General
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[00102] As used herein, a “biological sample” can be collected from tissues, blood,
sera, cell lines or biological fluids such as, plasma, interstitial fluid, urine, cerebrospinal
fluid, and the like, containing cells. In preferred embodiments, a biological sample

comprises cells or tissues suspected of having diseases (e.g., cells obtained from a

biopsy).

[00103] As used herein, a “differential level” is defined as the level of PCAT protein
or nucleic acids in a test sample either above or below the level in control samples,
wherein the level of control samples is obtained either from a control cell line, a normal
tissue or body fluids, or combination thereof, from a healthy subject. While the protein is
overexpressed, the expression of PCAT is preferably greater than about 20%, or
prefereably greater than about 30%, and most preferably greater than about 50% or more
of pancreatic disease sample, at a level that is at least two fold, and preferably at least
five fold, greater than the level of expression in control samples, as determined using a
representative assay provided herein. While the protein is underexpressed, the expression
of PCAT is preferably less than about 20%, or preferably less than 30%, and most
preferably less than about 50% or more of the pancreatic disease sample, at a level that is
at least 0.5 fold, and preferably at least 0.2 fold less than the level of the expression in

control samples, as determined using a representative assay provided herein.

[00104] As used herein, a “subject” can be a mammalian subject or non mammalian
subject, preferably, a mammalian subject. A mammalian subject can be human or non-
human, preferably human. A healthy subject is defined as a subject without detectable
pancreatic diseases or pancreatic associated diseases by using conventional diagnostic

methods.

[00105] As used herein, the “disease(s)” include pancreatic diseases and pancreatic

associated disease. Preferably, the disease is a pancreatic cancer.

[00106] The following terms, as used in the present specification and claims, are

intended to have the meaning as defined below, unless indicated otherwise.
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[00107] “Treat,” “treating” or “treatment” of a disease includes: (1) inhibiting the
disease, i.e., arresting or reducing the development of the disease or its clinical
symptoms, or (2) relieving the disease, i.e., causing regression of the disease or its

clinical symptoms.

[00108] The term “prophylaxis” is used to distinguish from “treatment,” and to
encompass both “preventing” and “suppressing,” it is not always possible to distinguish
between “preventing” and “suppressing,” as the ultimate inductive event or events may
be unknown, latent, or the patient is not ascertained until well after the occurrence of the
event or events. Therefore, the term “protection,” as used herein, is meant to include

“prophylaxis.”

[00109] A “therapeutically effective amount” means the amount of an agent that, when
administered to a subject for treating a disease, is sufficient to effect such treatment for
the disease. The “therapeutically effective amount” will vary depending on the agent, the

disease and its severity and the age, weight, etc., of the subject to be treated.

[00110] A “pancreatic disease” includes pancreatic cancer, pancreatic tumor (exocrine
or endocrine), pancreatic cysts, acute pancreatitis, chronic pancreatitis, diabetes (type I
and II) as well as pancreatic trauma. The method of the present invention is preferably

used for treating a pancreatic cancer.

[00111] In one embodiment, when decreased expression or activity of the protein is
desired, an inhibitor, antagonist, antibody and the like or a pharmaceutical agent
containing one or more of these molecules may be delivered. Such delivery may be
effected by methods well known in the art and may include delivery by an antibody
specifically targeted to the protein.

[00112] In another embodiment, when increased expression or activity of the protein is
desired, the protein, an agonist, an enhancer and the like or a pharmaceutical agent
containing one or more of these molecules may be delivered. Such delivery may be

effected by methods well known in the art.

30



WO 2006/022688 PCT/US2004/025268

6. Diagnosis and Monitoring Treatment method using PCAT Nucleic Acids

a. General Aspects

[00113] The nucleic acid molecules of the present invention are useful for probes,
primers, chemical intermediates, and in biological assays. The nucleic acid molecules are
useful as a hybridization probe for messenger RNA, transcript/cDNA and genomic DNA
to detect or isolate full-length cDNA and genomic clones encoding the PCAT protein or

peptide of the invention, or variants thereof

[00114] The probe can correspond to any sequence along the entire length of the
nucleic acid molecules of SEQ ID NOs: 10-20. Accordingly, it could be derived from 5’

noncoding regions, the coding region, and 3’ noncoding regions.

[00115] The nucleic acid molecules are also useful as primers for PCR to amplify any
given region of a nucleic acid molecule and are useful to synthesize antisense molecules

of desired length and sequence.

[00116] The nucleic acid molecules are also useful for constructing recombinant
vectors. Such vectors include expression vectors that express a portion of, or all of, the
peptide sequences. The nucleic acid molecules are also useful for expressing antigenic

portions of the proteins.

[00117] The nucleic acid molecules are also useful for designing ribozymes
corresponding to all, or a part, of the mRNA produced from the nucleic acid molecules

described herein.

[00118] The nucleic acid molecules are also useful for constructing host cells

expressing a part, or all, of the nucleic acid molecules and peptides.

[00119]  The nucleic acid molecules are also useful for constructing transgenic animals

expressing all, or a part, of the nucleic acid molecules and peptides.
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[00120] In vitro techniques for detection of mRNA include Northern hybridizations
and in situ hybridizations. In vitro techniques for detecting DNA include Southern

hybridizations and in situ hybridization.
b. Diagnosis methods

[00121] The nucleic acid molecules are also useful as hybridization probes for
determining the presence, level, form and distribution of nuéleic acid expression. The
probes can be used to detect the presence of, or to determine levels of, a specific nucleic
acid molecule in cells, tissues, and in organisms. Accordingly, probes corresponding to
the peptides described herein can be used to assess expression and/or gene copy number
in a given cell, tissue, or organism. These uses are relevant for diagnosis of disorders

involving an increase or decrease in PCAT protein expression relative to normal results.

[00122] Probes can be used as a part of a diagnostic test kit for identifying cells or
tissues that express a PCAT protein differentially, such as by measuring a level of a
PCAT-encoding nucleic acid in a sample of cells from a subject e.g., mRNA or genomic

DNA, or determining if a PCAT gene has been mutated.

[00123] The invention also encompasses kits for detecting the presence of a PCAT
nucleic acid in a biological sample. For example, the kit can comprise reagents such as a
labeled or labelable nucleic acid or agent capable of detecting PCAT nucleic acid in a
biological sample; means for determining the amount of PCAT nucleic acid in the
sample; and means for comparing the amount of PCAT nucleic acid in the sample with a
standard. The compound or agent can be packaged in a suitable container. The kit can

further comprise instructions for using the kit to detect PCAT protein mRNA or DNA.
C. Methods of Monitoring Treatment

[00124] The nucleic acid molecules are also useful for monitoring the effectiveness of
modulating compounds or agents on the expression or activity of the PCAT gene in
clinical trials or in a treatment regimen. Thus, the gene expression pattern (e.g., SEQ ID
NOS: 10-20" and fragments thereof) can serve as a barometer for the continuing

effectiveness of treatment with the compound, particularly with compounds to which a
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patient can develop resistance. The gene expression pattern can also serve as a marker
indicative of a physiological response of the affected cells to the compound.
Accordingly, such monitoring would allow either increased administration of the
compound or the administration of alternative compounds to which the patient has not
become resistant. Similarly, if the level of nucleic acid expression falls below a desirable

level, administration of the compound could be commensurately decreased.

7. Diagnosis using PCAT Proteins

Protein detections

[00125] The present invention provides methods for diagnosing or detecting the
differential presence of PCAT protein. Where PCATs are overexpressed in diseased cells,

PCAT proteins are detected directly.

[00126] The information obtained is also used to determine prognosis and appropriate
course of treatment. For example, it is contemplated that individuals with a specific
PCAT expression or stage of pancreatic diseases may respond differently to a given
treatment -that individuals lacking the PCAT expression. The infoﬁnation obtained from
the diagnostic methods of the present invention thus provides for the personalization of

diagnosis and treatment.

[00127] In one embodiment, the present invention provides a method for monitoring
pancreatic diseases treatment in a subject comprising: determining the level of a PCAT
protein or any fragment(s) or peptide(s) thereof in a test sample from said subject,
wherein an level of said PCAT protein similar to the level of said protein in a test sample
from a healthy subject, or the level established for a healthy subject, is indicative of

successful treatment.

[00128] In another emBodiment, the present invention provides a method for
diagnosing recurrence of pancreatic diseases following successful treatment in a subject
comprising: determining the level of a PCAT protein or any fragment(s) or
peptide(s)thereof in a test sample from said subject; wherein a changed level of said

PCAT protein relative to the level of said protein in a test sample from a healthy subject,
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or the level established for a healthy subject, is indicative of recurrence of pancreatic

diseases.

[00129] In yet another embodiment, the present invention provides a method for
diagnosing or detecting pancreatic diseases in a subject comprising: determining the level
of a PCAT protein or any fragment or peptides thereof in a test sample from said subject;
wherein a differential level of said PCAT protein relative to the level of said protein in a
test sample from a healthy subject, or the level established for a healthy subject, 1s

indicative of pancreatic diseases.

[00130] In one embodiment, the detected targets comprise, consist essentially of or
consist of combinations of PCAT (CD49b, CD71, CD51 or E-Cadherin) proteins or
nucleic acids encoding such proteins. The combinations of two, three or four proteins
(SEQ ID NOS: 1-9) or nucleic acids (SEQ ID NOS: 10-20) encoding such proteins are
selected from a group consisting of CD49b, CD71, CD51 and E-Cadherin.

[00131] In one embodiment, the combinations of the protein or nucleic acid targets for
detection of a pancreatic diseases comprises targets selected from a group consisting of
CD49b (SEQ ID NO: 1 encoded by SEQ ID NO: 10; SEQ ID NO: 2 encoded by SEQ ID
NO: 11; SEQ ID NO: 3 encoded by SEQ ID NO: 12), CD71 (SEQ ID NO: 4 encoded by
SEQ ID NOS: 13 and 14; SEQ ID NO: 5 encoded by SEQ ID NO: 15), CD51 (SEQ ID
NO: 6 encoded by SEQ ID NOS: 16 and 17), and E-Cadherin (SEQ ID NO:7 encoded by
SEQ ID NO: 18, SEQ ID NO: 8 encoded by SEQ ID NO: 19, SEQ ID NO: 9 encoded by
SEQID NO: 20).

[00132] The combination comprises proteins or nucleic acids encoding such proteins
of CD49b and CD71. The combination comprises proteins or nucleic acids encoding
such proteins of CD49b and CD51. The combination comprises proteins or nucleic acids
encoding such proteins of CD49b and E-Cadherin. The combination comprises proteins
or nucleic acids encoding such proteins of CD51 and CD71. The combination comprises
proteins or nucleic acids encoding such proteins of E-Cadherin and CD71. The
combination comprises proteins or nucleic acids encoding such proteins of CD51 and E-

Cadherin.
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[00133] The combination comprises proteins or nucleic acids encoding such proteins
of CD49b, CD71 and CD51. The combination comprises proteins or nucleic acids
encoding such proteins of CD49b, CD71 and E-Cadherin. The combination comprises
proteins or nucleic acids encoding such proteins of CD51, CD71 and E-Cadherin. The
combination comprises proteins or nucleic acids encoding such proteins of CD49b,

CD51, CD71 and E-Cadherin.

[00134] These methods are also useful for diagnosing diseases that show differential
protein expression. As describe earlier, normal, control or standard values or level
established from a healthy subject for protein expression are established by combining
body fluids or tissue, cell extracts taken from a normal healthy mammalian or human
subject with specific antibodies to a protein under conditions for complex formation.
Standard values for complex formation in normal and diseased tissues are established by
various methods, often photometric means. Then complex formation as it is expressed in
a subject sample is compared with the standard values. Deviation from the normal
standard and toward the diseased standard provides parameters for disease diagnosis or
prognosis while deviation away from the diseased and toward the normal standard may

be used to evaluate treatment efficacy.

[00135] In yet another embodiment, the present invention provides a detection or
diagnostic method of PCATSs by using LC/MS. The proteins from cells are prepared by
methods known in the art (e.g., R. Aebersold Nature Biotechnology Volume 21 Number
6 June 2003). The differential expression of proteins in disease and healthy samples are
quantitated using Mass Spectrometry and ICAT (Isotope Coded Affinity Tag) labeling,
which is known in the art. ICAT is an isotope label technique that allows for
discrimination between two populations of proteins, such as a healthy and a disease
sample. The LC/MS spectra are collected for the labeled samples. The raw scans from the
LC/MS instrument are subjected to peak detection and noise reduction software. Filtered
peak lists are then used to detect ‘features’ corresponding to specific peptides from the
original sample(s). Features are characterized by their mass/charge, charge, retention

time, isotope pattern and intensity.
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[00136] The intensity of a peptide present in both healthy and disease samples can be
used to calculate the differential expression, or relative abundance, of the peptide. The
intensity of a peptide found exclusively in one sample can be used to calculate a
theoretical expression ratio for that peptide (singleton). Expression ratios are calculated
for each peptide of each replicate of the experiment. Thus overexpression or under
expression of a PCAT protein or peptide are similar to the expression pattern in a test
subject indicates the likelihood of having pancreatic diseases or diseases associated with

pancreas.

[00137] Immunological methods for detecting and measuring complex formation as a
measure of protein expression using either specific polyclonal or monoclonal antibodies
are known in the art. Examples of such techniques include enzyme-linked
immunosorbent assays (ELISAs), radioimmunoassays (RIAs), fluorescence-activated cell
sorting (FACS) and antibody arrays. Such immunoassays typically involve the
measurement of complex forrngtion between the protein and its specific antibody. These
assays and their quantitation against purified, labeled standards are well known in the art
(Ausubel, supra, unit 10.1-10.6). A two-site, monoclonal-based immunoassay utilizing
antibodies reactive to two non-interfering epitopes is preferred, but a competitive binding
assay may be employed (Pound (1998) Immunochemical Protocols, Humana Press,

Totowa N.J.). More immunological detections are described in the sections below.

[00138] For diagnostic applications, the antibody or its variant typically will be labeled
with a detectable moiety. Numerous labels are available which can be generally grouped

into the following categories:

(a) Radioisotopes, such as 36g, 14C, 1251 3H, and "*'I. The antibody variant
can be labeled with the radioisotope using the techniques described in Current Protocols
in Immunology, vol 1-2, Coligen et al., Ed., Wiley-Interscience, New York, Pubs. (1991)

for example and radioactivity can be measured using scintillation counting.

(b)  Fluorescent labels such as rare earth chelates (europium chelates) or
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, Lissamine,

phycoerythrin and Texas Red are available. The fluorescent labels can be conjugated to
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the antibody variant using the techniques disclosed in Current Protocols in Immunology,

supra, for example. Fluorescence can be quantified using a fluorometer.

(c) Various enzyme-substrate labels are available and U.S. Pat. Nos.
4,275,149 and 4,318,980 provide a review of some of these. The enzyme generally
catalyzes a chemical alteration of the chromogenic substrate which can be measured
using various techniques. For example, the enzyme may catalyze a color change in a
éubstrate, which can be measured spectrophotometrically. Alternatively, the enzyme may
alter the fluorescence or chemiluminescence of the substrate. Techniques for quantifying
a change in fluorescence are described above. The chemiluminescent substrate becomes
electronically excited by a chemical reaction and may then emit light which can be
measured (using a chemiluminometer, for example) or donates energy to a fluorescent
acceptor. Examples of enzymatic labels include luciferases (e.g., firefly luciferase and
bacterial luciferase; U.S. Pat. No. 4,737,456), luciferin, 2,3-dihydrophthalazinediones,
malate dehydrogenase, urease, peroxidase such as horseradish peroxidase (HRPO),
alkaline phosphatase, B-galactosidase, glucoamylase, lysozyme, saccharide oxidases (e.g.,
glucose oxidase, galactose oxidase, and glucose-6-phosphate dehydrogenase),
heterocyclic oxidases (such as uricase and xanthine. oxidase), lactoperoxidase,
microperoxidase, and the like. Techniques for conjugating enzymes to antibodies are
described in O’Sullivan et al., Methods for the Preparation of Enzyme-Antibody
Conjugates for Use in Enzyme Immunoassay, in Methods in Enzyme. (Ed. J. Langone &

H. Van Vunakis), Academic press, New York, 73: 147-166 (1981).

[00139] Sometimes, the label is indirectly conjugated with the antibody. The skilled
artisan will be aware of various techniques for achieving this. For example, the antibody
can be conjugated with biotin and any of the three broad categories of labels mentioned
above can be conjugated with avidin, or vice versa. Biotin binds selectively to avidin and
thus, the label can be conjugated with the antibody in this indirect manner. Alternatively,
to achieve indirect conjugation of the label with the antibody, the antibody is conjugated
with a small hapten (e.g. digoxin) and one of the different types of labels mentioned
above is conjugated with an anti-hapten antibody (e.g. anti-digoxin antibody). Thus,

indirect conjugation of the label with the antibody can be achieved.
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[00140]  The biological samples can then be tested directly for the presence of PCAT
by assays (e.g., ELISA or radioimmunoassay) and format (e.g., microwells, dipstick) ( as
described in International Patent Publication WO 93/03367). Alternatively, proteins in
the sample can be size separated (e.g., by polyacrylamide gel electrophoresis (PAGE)), in
the presence or absence of sodium dodecyl sulfate (SDS), and the presence of PCAT
detected by immunoblotting (e.g., Western blotting). Immunoblotting techniques are
generally more effective with antibodies generated against a peptide corresponding to an

epitope of a protein, and hence, are particularly suited to the present invention.

[00141] Antibody binding may also be detected by “sandwich” immunoassays,
immunoradiometric assays, gel diffusion precipitation reactions, immunodiffusion assays,
in situ immunoassays (e.g., using colloidal gold, enzyme or radioisotope labels, for
example), precipitation reactions, agglutination assays (e.g., gel agglutination assays,
hemagglutination assays, etc.), complement fixation assays, immunofluorescence assays,

protein A assays, and immunoelectrophoresis assays, etc.

[00142] In one embodiment, antibody binding is detected by detecting a label on the
primary antibody. In another embodiment, the primary antibody is detected by detecting
binding of a secondary antibody or reagent to the primary antibody. In a further
embodiment, the secondary antibody is labeled. Many means are known in the art for
detecting binding in an immunoassay and are within the scope of the present invention.
As is well known in the art, the immunogenic peptide should be provided free of the
carrier molecule used in any immunization protocol. For example, if the peptide was
conjugated to KLH, it may be conjugated to BSA, or used directly, in a screening assay.
In some embodiments, an automated detection assay is utilized. Methods for the
automation of immunoassays are well known in the art (See e.g., U.S. Pat. Nos.
5,885,530, 4,981,785, 6,159,750, and 5,358,691, each of which is herein incorporated by
reference). In some embodiments, the analysis and presentation of results is also
automated. For example, in some embodiments, software that generates a prognosis

based on the presence or absence of a series of antigens is utilized.
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[00143] Competitive binding assays rely on the ability of a labeled standard to
compete with the test sample for binding with a limited amount of antibody. The amount
of antigen in the test sample is inversely proportional to the amount of standard that
becomes bound to the antibodies. To facilitate determining the amount of standard that
becomes bound, the antibodies generally are insolubilized before or after the competition.
As a result, the standard and test sample that are bound to the antibodies may

conveniently be separated from the standard and test sample, which remain unbound.

[00144] Sandwich assays involve the use of two antibodies, each capable of binding to
a different immunogenic portion, or epitope, or the protein to be detected. In a sandwich
assay, the test sample to be analyzed is bound by a first antibody, which is immobilized
on a solid support, and thereafter a second antibody binds to the test sample, thus forming
an insoluble three-part complex. See e.g., U.S. Pat. No. 4,376,110. The second antibody
may itself be labeled with a detectable moiety (direct sandwich assays) or may be
‘measured using an anti-immunoglobulin antibody that is labeled with a detectable moiety
(indirect sandwich assay). For example, one type of sandwich assay is an ELISA assay,

in which case the detectable moiety is an enzyme.

[00145] The antibodies may also be used for in vivo diagnostic assays. Generally, the
antibody is labeled with a radionucleotide (such as M, #1c, “C, 'L, °H, P or *°S) so
that the tumor can be localized using immunoscintiography. In one embodiment,
antibodies or fragaments thereof bind to the extracellular domains of two or more PCAT

targets and the affinity value(Kd) is less than 1 x 10® M.

[00146] Antibodies for diagnostic use may be labeled with probes suitable for
detection by various imaging methods. Methods for detection of probes include, but are
not limited to, fluorescence, light, confocal and electron microscopy; magnetic resonance
imaging and spectroscopy; fluoroscopy, computed tomography and positron emission
tomography. Suitable probes include, but are not limited to, fluorescein, rhodamine,
eosin and other fluorophores, radioisotopes, gold, gadolinium and other lanthanides,
paramagnetic iron, fluorine-18 and other positron-emitting radionuclides. Additionally,

probes may be bi- or multi-functional and be detectable by more than one of the methods
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listed. These antibodies may be directly or indirectly labeled with said probes.
Attachment of probes to the antibodies includes covalent attachment of the probe,
incorporation of the probe into the antibody, and the covalent attachment of a chelating

compound for binding of probe, amongst others well recognized in the art.

[00147] For immunohistochemistry, the disease tissue sample may be fresh or frozen
or may be embedded in paraffin and fixed with a presetvative such as formalin (see
Example). The fixed or embedded section contains the sample are contacted with a
labeled primary antibody and secondary antibody, wherein the antibody is used to detect

the PCAT protein express in situ. The detailed procedure is shown in the Example.

[00148] Antibodies against a PCAT protein or peptide are useful to detect the
presence of one of the proteins of the present invention in cells or tissues to determine the
pattern of expression of the protein among various tissues in an organism and over the

course of normal development.

[00149]  Further, such antibodies can be used to detect protein in situ, in vitro, or in a
cell lysate or supernatant in order to evaluate the abundance and pattern of expression.
Also, such antibodies can be used to assess abnormal tissue distribution or abnormal
expression during development or progression of a biological condition. Antibody
detection of circulating fragments of the full length protein can be used to identify

turnover.

[00150] Further, the antibodies can be used to assess expression in disease states such
as in active stages of the disease or in an individual with a predisposition toward disease
related to the protein’s function. When a disorder is caused by an inappropriate tissue
distribution, developmental expression, level of expression of the protein, or
expressed/processed form, the antibody can be prepared against the normal protein.
Experimental data as provided in Table 1 indicates expression in human pancreatic cell
lines. If a disorder is characterized by a specific mutation in the protein, antibodies
specific for this mutant protein can be used to assay for the Iﬁresence of the specific

mutant protein.

40



WO 2006/022688 PCT/US2004/025268

[00151] The antibodies can also be used to assess normal and aberrant subcellular
localization of cells in the various tissues in an organism. Experimental data as provided
in Table 1 indicates expression in human pancreatic cell lines. The diagnostic uses can
be applied, not only in genetic testing, but also in monitoring a treatment modality.
Accordingly, where treatment is ultimately aimed at correcting expression level or the
presence of aberrant sequence and aberrant tissue distribution or developmental
expression, antibodies directed against the protein or relevant fragments can be used to
monitor therapeutic efficacy. More detection and diagnostic methods are described in

detail below.

[00152] Additionally, antibodies are useful in pharmacogenomic analysis. Thus,
antibodies prepared against polymorphic proteins can be used to identify individuals that
require modified treatment modalities. The antibodies are also useful as diagnostic tools,
as an immunological marker for aberrant protein analyzed by electrophoretic mobility,
isoelectric point, tryptic peptide digest, and other physical assays known to those in the
art.

[00153] The antibodies are also useful for tissue typing. Where a specific protein has
been correlated with expression in a specific tissue, antibodies that are specific for this

protein can be used to identify a tissue type.

[00154] The invention also encompasses kits for using antibodies to detect the
presence of a protein in a biological sample. The kit can comprise antibodies such as a
labeled or labelable antibody and a compound or agent for detecting protein in a
biological sample; means for determining the amount of protein in the sample; means for
comparing the amount of protein in the sample with a standard; and instructions for use.
Such a kit can be supplied to detect a single protein or epitope or can be configured to
detect one of a multitude of epitopes, such as in an antibody detection array. Arrays are
described in detail below for nucleic acid arrays and similar methods have been

developed for antibody arrays.

41



WO 2006/022688 PCT/US2004/025268

8. Array:

[00155]  “Array” refers to an ordered arrangement of at least two transcripts, proteins
or peptides, or antibodies on a substrate. At least one of the transcripts, proteins, or
antibodies represents a control or standard, and the other transcript, protein, or antibody is
of diagnostic or therapeutic interest. The arrangement of at least two and up to about
40,000 transcripts, proteins, or antibodies on the substrate assures that the size and signal
intensity of each labeled complex, formed between each transcript and at least one
nucleic acid, each protein and at least one ligand or antibody, or each antibody and at

least one protein to which the antibody specifically binds, is individually distinguishable.

[00156] An “expression profile” is a representation of gene expression in a sample. A
nucleic acid expression profile is produced using sequencing, hybridization, or
amplification technologies using transcripts from a sample. A protein expression profile,
although time delayed, mirrors the nucleic acid expression profile and is produced using
gel electrophoresis, mass spectrometry, or an array and labeling moieties or antibodies
which specifically bind the protein. The nucleic acids, proteins, or antibodies specifically
binding the protein may be used in solution or attached to a substrate, and their detection

is based on methods well known in the art.

[00157] A substrate includes but is not limited to, paper, nylon or other type of

membrane, filter, chip, glass slide, or any other suitable solid support.

[00158] The present invention also provides an antibody array. Antibody arrays have
allowed the development of techniques for high-throughput screening of recombinant
antibodies. Such methods use robots to pick and grid bacteria containing antibody genes,
and a filter-based ELISA to screen and identify clones that express antibody fragments.
Because liquid handling is eliminated and the clones are arrayed from master stocks, the
same antibodies can be spotted multiple times and screened against multiple antigens
simultaneously. For more information, see de Wildt et al. (2000) Nat. Biotechnol.

18:989-94,
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[00159] The array is prepared and used according to the methods described in U.S.
Patent No. 5,837,832, Chee et al., PCT application W095/11995 (Chee et al.), Lockhart,
D. I. et al. (1996; Nat. Biotech. 14: 1675-1680) and Schena, M. et al. (1996; Proc. Natl.
Acad. Sci. 93: 10614-10619), US Patent No. 5,807,522, Brown et al., all of which are

incorporated herein in their entirety by reference.

[00160] In one embodiment, the combinations of the protein or nucleic acid targets for
detection of a pancreatic diseases comprises targets selected from a group consisting of
CD49b (SEQ ID NO: 1 encoded by SEQ ID NO: 10; SEQ ID NO: 2 encoded by SEQ ID
NO: 11; SEQ ID NO: 3 encoded by SEQ ID NO: 12), CD71 (SEQ ID NO: 4 encoded by
SEQ ID NOS: 13 and 14; SEQ ID NO: 5 encoded by SEQ ID NO: 15), CD51 (SEQ ID
NO: 6 encoded by SEQ ID NOS: 16 and 17), and E-Cadherin (SEQ ID NO:7 encoded by
SEQ ID NO: 18, SEQ ID NO: 8 encoded by SEQ ID NO: 19, SEQ ID NO: 9 encoded by
SEQID NO: 20).

[00161] The combination comprises proteins or nucleic acids encoding such proteins
of CD49b and CD71. The combination comprises proteins or nucleic acids encoding
such proteins of CD49b and CD51. The combination comprises proteins or nucleic acids
encoding such proteins of CD49b and E-Cadherin. The combination comprises proteins
or nucleic acids encoding such proteins of CD51 and CD71. The combination comprises
proteins or nucleic acids encoding such proteins of E-Cadherin and CD71. The
combination comprises proteins or nucleic acids encoding such proteins of CD51 and E-

Cadherin.

[00162] The combination comprises proteins or nucleic acids encoding such proteins
of CD49b, CD71 and CDS51. The combination comprises proteins or nucleic acids
encoding such proteins of CD49b, CD71 and E-Cadherin. The combination comprises
proteins or nucleic acids encoding such proteins of CD51, CD71 and E-Cadherin. The
combination comprises proteins or nucleic acids encoding such proteins of CD49b,

CD51, CD71 and E-Cadherin.

[00163] In one embodiment, a nucleic acid array or a microarray, preferably composed

of a large number of unique, single-stranded nucleic acid sequences, usually either
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synthetic antisense oligonucleotides or fragments of cDNAs, fixed to a solid support. The
oligonucleotides are preferably about 6-60 nucleotides in length, more preferably 15-30

nucleotides in length, and most preferably about 20-25 nucleotides in length.

[00164] In order to produce oligonucleotides to a known sequence for an array, the
gene(s) of interest (or an ORF identified from the contigs of the present invention) is
typically examined using a computer algorithm which starts at the 5’ or at the 3° end of
the nucleotide sequence. Typical algorithms will then identify oligomers of defined
length that are unique to the gene, have a GC content within a range suitable for
hybridization, and lack predicted secondary structure that may interfere with
- hybridization. In certain situations it may be appropriate to use pairs of oligonucleotides
on an array. The “pairs” will be identical, except for one nucleotide that preferably is
located in the center of the sequence. The second oligonucleotide in the pair
(mismatched by one) serves as a control. The number of oligonucleotide pairs may range
from two to one million. The oligomers are synthesized at designated areas on a
substrate using a light-directed chemical process, wherein the substrate may be paper,
nylon or other type of membrane, filter, chip, glass slide or any other suitable solid

support as described above.

[00165] In another aspect, an oligonucleotide may be synthesized on the surface of the
substrate by using a chemical coupling procedure and an ink jet application apparatus, as
described in PCT application W095/251116 (Baldeschweiler et al.) which is incorporated

herein in its entirety by reference.

[00166] A gene expression profile comprises the expression of a plurality of
transcripts as measured by hybridization with a sample. The transcripts of the invention
may be used as elements on an array to produce a gene‘ expression profile. In one
embodiment, the array is used to diagnose or monitor the progression of disease.
Researchers can assess and catalog the differences in gene expression between healthy

and diseased tissues or cells.

[00167] For example, the transcript or probe may be labeled by standard methods and

added to a biological sample from a patient under conditions for the formation of
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hybridization complexes. After an incubation period, the sample is washed and the
amount of label (or signal) associated with hybridization complexes, is quantified and
compared with a standard value. If complex formation in the patient sample is
significantly altered (higher or lower) in comparison to either a normal or disease

standard, then differential expression indicates the presence of a disorder.

[00168] In order to provide standards for establishing differential expression, normal
and disease expression profiles are established. This is accomplished by combining a
sample taken from normal subjects, either animal or human or nonmammal, with a
transcript under conditions for hybridization to occur. Standard hybridization complexes
may be quantified by comparing the values obtained usiné normal subjects with values
from an experiment in which a known amount of a puriﬁéd sequence is used. Standard
values obtained in this manner may be compared with values obtained from samples from
patients who were diagnosed with a particular condition, disease, or disorder. Deviation
from standard values toward those associated with a particular disorder is used to

diagnose that disorder.

[00169] By analyzing changes in patterns of gene expression, disease can be diagnosed
at earlier stages before the patient is symptomatic. The invention can be used to formulate
a prognosis and to design a treatment regimen. The invention can also be used to monitor
the efficacy of treatment. For treatments with known side effects, the array is employed -
to improve the treatment regimen. A dosage is established that causes a change in genetic
expression patterns indicative of successful treatment. Expression patterns associated

with the onset of undesirable side effects are avoided.

[00170] In another embodiment, animal models which mimic a human disease can be
used to characterize expression profiles associated with a particular condition, disease, or
disorder; or treatment of the condition, disease, or disorder. Novel treatment regimens
may be tested in these animal models using arrays to establish and then follow expression
profiles over time. In addition, arrays may be used with cell cultures or tissues removed
from animal models to rapidly screen large numbers of candidate drug molecules,

looking for ones that produce an expression profile similar to those of known therapeutic
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drugs, with the expectation that molecules with the same expression profile will likely
have similar therapeutic effects. Thus, the invention provides the means to rapidly

determine the molecular mode of action of a drug.

[00171] Such assays may also be used to evaluate the efficacy of a particular
therapeutic treatment regimen in animal studies or in clinical trials or to monitor the
treatment of an individual patient. Once the presence of a condition is established and a
treatment protocol is initiated, diagnostic assays may be repeated on a regular basis to
determine if the level of expression in the patient begins to approximate that which is
observed in a normal subject. The results obtained from successive assays may be used to

show the efficacy of treatment over a period ranging from several days to years.
WORKING EXAMPLES:

1. Pancreatic cell line model system

[00172] Analysis of gene expression in various pancreatic cancer cell lines as well as
pancreatic duct epithelial tissue has shown that the cell line Hs766T correlates well with
normal tissue. For this reason, this cell line is reported in the literature as being a good
surrogate for normal tissue in analyses of differential expression between pancreatic
adenocarcinoma (and derived tumor lines) and normal tissue (or surrogate, Hs766T). The
model system employed here involves the use of Hs766T as a “normal” reference to

which cell surface expression in tumor derived cell lines is compared.

[00173] Differentially expressed PCAT and candidate modulators are validated in
various tissues, cancer and normal pancreas and cell lines, to confirm that they are
differentially expressed. Details of the pancreatic tumor cell lines that were used for this

study, as well as the pancreatic line Hs766T are provided in Table 1 below.
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2. Pancreatic cancer cell line culture

[00174] Cell lines are grown in a culturing medium that is supplemented as necessary
with growth factors and serum (as described in Table 1). Cultures are established from
frozen stocks in which the cells are suspended in a freezing medium (cell culture medium
with 10% DMSO [v/v]) and flash frozen in liquid nitrogen. Frozen stocks prepared this
way are stored in liquid nitrogen vapor. Cell cultures are established by rapidly thawing
frozen stocks at 37°C. Thawed stock cultures are slowly transferred to a culture Véssel
containing a large volume of culture medium that is supplemented. For maintenance of
culture, cells are seeded at 1x10° cells/per ml in a suitable medium and incubated at 37°C
until confluence of cells in the culture vessel exceeds 50% by area. At this time, cells are
harvested from the culture vessel using enzymes or EDTA where necessary. The density
of harvested, viable cells is estimated by hemocytometry and the culture reseeded as
above. A passage of this nature is repeated no more than 25 times at which point the

culture is destroyed and reestablished from frozen stocks as described above.

[00175] For analyses of cell surface protein expression in cultured cell lines, cells are
grown as described above. At a period 24 h prior to the experiment, the cell line is
passaged as described above. This yielded cell densities that are <50% confluent and
growing exponentially. Typically, triplicate analyses of differential expression are
performed for each line relative to Hs766T for the purpose of identifying statistically

significant reproducible differentially expressed proteins.

3. Antibody Development

Polyclonal antibody preparations:

[00176] Polyclonal antibodies against recombinant proteins are raised in rabbits
(Green Mountain Antibodies, Burlington, VT). Briefly, two New Zealand rabbits are
immunized with 0.lmg of antigen in complete Freund’s adjuvant. Subsequent
immunizations are carried out using 0.05mg of antigen in incomplete Freund’s adjuvant
at days 14, 21 and 49. Bleeds are collected and screened for recognition of the antigen by
solid phase ELISA and western blot analysis. The IgG fraction is separated by
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centrifugation at 20,000Xg for 20 minutes followed by a 50% ammonium sulfate cut.
The pelleted protein is resuspended in SmM Tris and separated by ion exchange
chromatography. Fractions are pooled based on IgG content. Antigen-specific antibody
is affinity purified using Pierce AMINOLINK resin coupled to the appropriate antigen.

Isolation of Antibody Fragments Directed Against PCATs from A Library of scFvs

[00177] Naturally occurring V-genes isolated from human PBLs are constructed into a
library of antibody fragments which contain reactivities against PCAT to which the donor
may or may not have been exposed (see e.g., U.S. Pat. No. 5,885,793 incorporated herein

by reference in its entirety).

[00178] Rescue of the Library: A library of scFvs is constructed from the RNA of
human PBLs as described in PCT publication WO 92/01047. To rescue phage displaying
antibody fragments, approximately 10° E. coli harboring the phagemid are used to
inoculate 50 ml of 2x TY cqntaining 1% glucose and 100 pg/ml of ampicillin
(2.times. TY-AMP-GLU) and grown to an O.D. of 0.8 with shaking. Five ml of this
culture is used to innoculate 50 ml of 2.times. TY-AMP-GLU, 2x 10® TU of delta gene 3
helper (M13 delta gene III, see PCT publication WO 92/01047) are added and the culture
incubated at 37 °C. for 45 minutes without shaking and then at 37 °C. for 45 minutes with
shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended
in 2 liters of 2 x TY containing 100 pg/ml ampicillin and 50 ug/ml kanamycin and grown

overnight. Phage are prepared as described in PCT publication WO 92/01047.

[00179] M13 delta gene III is prepared as follows: M13 delta gene III helper phage
does not encode gene III protein, hence the phage(mid) displaying antibody fragments
have a greater avidity of binding to antigen. Infectious M13 delta gene III particles are
made by growing the helper phage in cells harboring a pUC19 derivative supplying the
wild type gene III protein during phage morphogenesis. The culture is incubated for 1
hour at 37 °C without shaking and then for a further hour at 37 °C with shaking. Cells are
spun down (IEC-Centra 8,400 r.p.m. for 10 min), resuspended in 300 ml 2 x TY broth
containing 100 pg ampicillin/ml and 25 pg kanamycin/ml (2 x TY-AMP-KAN) and
grown overnight, shaking at 37 °C. Phage particles are purified and concentrated from the
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culture medium by two PEG-precipitations (Sambrook et al., 1990), resuspended in 2 ml
PBS and passed through a 0.45 um filter (MINISART NML; Sartorius) to give a final

concentration of approximately 1013 transducing units/m! (ampicillin-resistant clones).

[00180] Panning of the Library: IMMUNOTUBES (Nunc) are coated overnight in
PBS with 4 ml of either 100 pg/ml or 10 pg/ml of a polypeptide of the present invention.
Tubes are blocked with 2% Marvel-PBS for 2 hours at 37 °C and then washed 3 times in
PBS. Approximately 1013 TU of phage is applied to the tube and incubated for 30
minutes at room temperature tumbling on an over and under turntable and then left to
stand for another 1.5 hours. Tubes are washed 10 times with PBS 0.1% Tween-20 and 10
times with PBS. Phage are eluted by adding 1 ml of 100 mM triethylamine and rotating
15 minutes on an under and over turntable after which the solution is immediately
neutralized with 0.5 ml of 1.0M Tris-HC], pH 7.4. Phages are then used to infect 10 ml of
mid-log E. coli TG1 by incubating eluted phage with bacteria for 30 minutes at 37 °C.
The E. coli are then plated on TYE plates containing 1% glucose and 100 pg/ml
ampicillin. The resulting bacterial library is then rescued with delta gene 3 helper phage
as described above to prepare phage for a subsequent round of selection. This process is
then repeated for a total of 4 rounds of affinity purification with tube-washing increased

to 20 times with PBS, 0.1% Tween-20 and 20 times with PBS for rounds 3 and 4.

[00181] Characterization of Binders: Eluted phage from the 3rd and 4th rounds of
selection are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et al.,
1991) from single colonies for assay. ELISAs are performed with microtitre plates coated
with either 10 pg/ml of the polypeptide of the bresent invention in 50 mM bicarbonate
pH 9.6. Clones positive in ELISA are further characterized by PCR fingerprinting (see,
e.g., PCT publication WO 92/01047) and then by sequencing.

Monoclonal Antibody Generation
[00182] i) Materials:
[00183] 1) Complete Media No Sera (CMNS) for washing of the myeloma and spleen

cells; Hybridoma medium CM - HAT {Cell Mab (BD), 10% FBS (or HS); 5% Origen
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HCF (hybridoma cloning factor) containing 4mM L-glutamine and antibiotics} to be
used for plating hybridomas after the fusion.

[00184] 2) Hybridoma medium CM - HT (NO AMINOPTERIN) (Cell Mab (BD),
10% FBS 5% Origen HCF containing 4mM L-glutamine and antibiotics) to be used for
fusion maintenance are stored in the refrigerator at 4-6 °C. The fusions are fed on days 4,
8, and 12, and subsequent passages. Inactivated and pre-filtered commercial Fetal
Bovine serum (FBS) or Horse Serum (HS) are thawed and stored in the refrigerator at 4

°C and must be pretested for myeloma growth from single cells.

[00185] 3) The L-glutamine (200mM, 100X solution), which is stored at -20 °C
freezer, is thawed and warmed until completely in solution. The L-glutamine is dispensed
into media to supplement growth. L-glutamine is added to 2 mM for myelomas, and 4
mM for hybridoma media. Further the Penicillin, Streptomycin, Amphotericin

(antibacterial-antifungal stored at -20 °C) is thawed and added to Cell Mab Media to 1%.

[00186]  4) Myeloma growth media is Cell Mab Media (Cell Mab Media, QUANTUM
YIELD from BD is stored in the refrigerator at 4 °C in the dark) which are added L-

glutamine to 2 mM and antibiotic/antimycotic solution to 1% and is called CMNS.
[00187] 5) 1 bottle of PEG 1500 in Hepes (Roche, NJ)

[00188] 6) 8-Azaguanine is stored as the dried powder supplied by SIGMA at -700
°C until needed. Reconstitute 1 vial / 500 ml of media and add entire contents to 500 ml

media (eg. 2 vials/ liter).

[00189] 7) Myeloma Media is CM which has 10% FBS (or HS) and 8-Aza (1 X)

stored in the refrigerator at 4 °C.

[00190] 8) Clonal cell medium D '(Stemcell, Vancouver) contains HAT and methyl

cellulose for semi-solid direct cloning from the fusion.

[00191] 9) Hybridoma supplements HT [hypoxanthine, thymidine] are to be used in
medium for the section of hybridomas and maintenance of hybridomas through the

cloning stages respectively.
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[00192] 10) Origen HCF can be obtained directly from Igen and is a cell supernatant
produced from a macrophage-like cell-line. It can be thawed and aliquoted to 15 ml tubes
at 5 ml per tube and stored frozen at -20 °C. Positive Hybridomas are fed HCF through
the first subcloning and are gradually weaned. It is not necessary to continue to
supplement unless you have a particularly difficult hybridoma clone. This and other
additives have been shown to be more effective in promoting new hybridoma growth

than conventional feeder layers.
[00193] i) Procedure

[00194] To generate monoclonal antibodies, mice are immunized with 5-50 ug of
antigen either intra-peritoneal (i.p.) or by intravenous injection in the tail vein (i.v.).
Typically, the antigen used is a recombinant protein that is generated as described above.
The primary immunization takes place 2 months prior to the harvesting of splenocytes
from the mouse and the immunization is typically boosted by i.v. injection of 5-50 ug of
antigen every two weeks. At least one week prior to expected fusion date, a fresh vial of
myeloma cells is thawed and cultured. Several flasks at different densities are maintained
in order that a culture at the optimum density is ensured at the time of fusion. The
optimum density is determined to be 3-6 x10°cells/ml. Two to five days before the
scheduled fusion, a final immunization is administered of ~5ug of antigen in PBS i.p. or

1.v.

[00195] Myeloma cells are washed with 30 ml serum free media by centrifugation at
500 x g at 4°C for 5 minutes. Viable cell density is determined in resuspended cells using
hemocytometry and vital stains. Cells resuspended in complete growth medium are stored
at 37°C during the preparation of splenocytes. Meanwhile, to test aminopterin sensitivity,
1x10° myeloma cells are transferred to a 15ml conical tube and centrifuged at 500g at
4°C for 5 minutes. The resulting pellet is resuspended in 15 ml of HAT media and cells

plated at 2 drops/well on a 96 well plate.

[00196] To prepare splenocytes from immunized mice, the animals are euthanised and
submerged in 70% EtOH. Under sterile conditions, the spleen is surgically removed and

placed in 10ml of RPMI medium supplemented with 20% fetal calf serum in a Petri dish.
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Cells are extricated from the spleen by infusing the organ with medium >50 times using a

21g syringe.

[00197]  Cells are harvested and washed by centrifugation (at 500 x g at 4°C for 5
minutes) with 30 ml of medium. Cells are resuspended in 10 ml of medium and the
density of viable cells determined by hemocytometry using vital stains. The splenocytes
are mixed with myeloma cells at a ratio of 5:1 (spleen cells: myeloma cells). Both the
myeloma and spleen cells are washed 2 more times with 30 ml of RPMI-CMNS. Spin at
800 rpm for 12 minutes.

[00198] Supernatant is removed and cells are resuspended in 5 ml of RPMI-CMNS
and are pooled to bring the volume to 30 ml and spun down as before. The cell pellet is
broken up by gentle tapping and resuspended in 1 ml of BMB PEG1500 (prewarmed to

37°C) added dropwise with al cc needle over 1 minute.

[00199] RPMI-CMNS is added to the PEG cells to slowly to dilute out the PEG. Cells
are centrifuged and diluted in 5 ml of Complete media and 95 ml of Clonacell Medium D
(HAT) media (with 5 ml of HCF). The cells are plated out at 10 ml per small petri plate.

[00200] Myeloma/HAT control.is prepared as follows. Dilute about 1000 P3X63
Ag8.653 myeloma cells into 1 ml of medium D and transfer into a single well of a 24
well plate. Plates are placed in incubator, with two plates inside of a large petri plate,
with an additional petri plate full of distilled water, for 10-18 days under 5% CO2 overlay
at 37°C. Clones are picked from semisolid agarose into 96 well plates containing 150-
200 ul of CM- HT. Supernatants are screened 4 days later in ELISA, and positive clones
are moved up to 24 well plates. Heavy growth will require changing of the media at day 8
(+/- 150 ml). One should further decrease the HCF to 0.5% (gradually- 2%, then 1%, then
0.5%) in the cloning plates.

[00201] For further references see Kohler G, and C. Milstein Continuous cultures of
fused cells secreting antibody of predefined specificity.1975. Nature 256: 495-497; Lane,
R.D. A short duration polyethylene glycol fusion technique for increasing production of
monoclonal antibody-secreting hybridomas. 1985. J. Immunol. Meth. 81:223-228;
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Harlow, E. and D. Lane. Antibodies: A Laboratory Manual. Cold Spring Harbor
Laboratory Press. 1988; Kubitz, D. The Scripps Research Institute. La Jolla. Personal
Communication; Zhong, G., Berry, J.D., and Choukri, S. (1996) Mapping epitopes of
Chlamydia trachomatis neutralizing monoclonal antibodies using phage random peptide
libraries. J. Indust. Microbiol. Biotech. 19, 71-76; Berry, J.D. , Licea, A., Popkov, M.,
Cortez, X., Fuller, R., Elia, M., Kerwin, L., and C.F. Barbas IIl. (2003) Rapid
monoclonal antibody generation via dendritic cell targeting in vivo. Hybridoma and

Hybridomics 22 (1), 23-31.

4. Expression Validation

mRNA Expression Validation by TAQMAN

[00202] Expression of mRNA is quantitated by RT- PCR using TAQMAN
technology. The TAQMAN system couples a 5° fluorogenic nuclease assay with PCR for
real time quantitation. A probe is used to monitor the formation of the amplification

product.

[00203] Total RNA is isolated from cancer model cell lines using the RNEASY kit
~(Qiagen) per manufacturer’s instructions and included DNase treatment. Normal human
tissue RNAs are acquired from commercial vendors (Ambion, Austin, TX; Stratagene, La
Jolla, CA, BioChain Institute, Newington, NH) as are RNAs from matched

disease/normal tissues.

[00204] Target transcript sequences are identified for the differentially expressed
peptides by searching the BlastP database. TAQMAN assays (PCR primer/probe set)
specific for those transcripts are identified by searching the CELERA DISCOVERY
SYSTEM (CDS) database. The assays, are designed to span exon-exon borders and do
not amplify genomic DNA.

[00205] The TAQMAN primers and probe sequences are designed by Applied
Biosystems (AB) as part of the ASSAYS ON DEMAND product line or by custom
design through the AB ASSAYS BY DESIGN service.
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[00206] RT-PCR is accomplished using AMPLITAQGOLD and MULTISCRIBE
reverse transcriptase in the ONE STEP RT-PCR Master Mix reagent kit (AB) according
to the manufacturer’s instructions. Probe and primer concentrations are 250 nM and 900
nM, respectively, in a 15 pl reaction. For each experiment, a master mix of the above
components is made and aliquoted into each optical reaction well. Eight nanograms of
total RNA is used as the template. Each sample is assayed in triplicate. Quantitative RT-
PCR is performed using the ABI PRISM 7900HT SEQUENCE DETECTION SYSTEM
(SDS). Cycling parameters follow: 48°C for 30 min. for one cycle; 95 °C for 10 min for
one cycle; 95 °C for 15 sec, 60 °C for 1 min. for 40 cycles.

[00207] The SDS software calculates the threshold cycle (Cr) for each reactiofl, and
Cr values are used to quantitate the relative amount of starting template in the reaction.

The Cr values for each set of three reactions are averaged for all subsequent calculations

[00208] Data are analyzed for fold difference in expression using an endogenous
control for normalization and measuring expressing relative to a normal tissue or normal
cell line reference. The choice of endogenous control is determined empirically by testing
various candidates against the cell line and tissue RNA panels and selecting the one with
the least variation in expression. Relative changes in expression are quantitated using the
224CT Method. (See Livak, et al., 2001, Methods 25: 402-408; User bulletin #2: ABI
PRISM 7700 SEQUENCE DETECTION SYSTEM.)

Protein Expression Validation by Western

[00209] Western blot analysis of target proteins is carried out using whole cell extracts
prepared from each of the pancreatic cell lines. To make cell extracts, the cells are
resuspended in Lysis buffer (125mM Tris, pH 7.5, 150mM NaCl, 2% SDS, 5mM EDTA,
0.5% NP-40) and passed through a 20-gauge needle. Lysates are centrifuged at 5,000Xg
for 5 minutes at 4°C. The supernatants are collected and a protease inhibitor cocktail
(Sigma) is added. The Pierce BCA assay is used to quantitate total protein. Samples are
separated by SDS-PAGE and transferred to either a nitrocellulose or PVDF membrane.
The WESTERN BREEZE kit from Invitrogen is used for western blot analysis. Primary

antibodies are either purchased from commercially available sources or prepared using
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one of the methods described in Section 3. For this application, antibodies are typically

diluted 1:500 to 1:10,000 in a diluent buffer. Blots are developed using Pierce NBT.
Tissue Flow Cytometry Analysis check tense.

[00210] Post tissue processing, cells are sorted by flow cytometry known in the art to
enrich for epithelial cells. Alternatively, cells isolated from pancreatic tissue are stained
directly with EpCAM (for epithelial cells) and the specific antibody to PCAT. Cell
numbers and viability are determined by PI exclusion (GUAVA) for cells isolated from
both normal and tumor pancreatic tissue. A minimum of 0.5 x 10° cells are used for each
analysis. Cells are washed once with Flow Staining Buffer (0.5% BSA, 0.05% NaN3 in
D-PBS).

[00211] To the cells, 20 pl of an antibody against PCATs are added. An additional 5
pl of EpCAM antibody conjugated to APC are added when unsorted cells are used in the
experiment. Cells are incubated with antibodies for 30 minutes at 4°C. Cells are wished
once with Flow Staining Buffer and either analyzed immediately on the LSR flow

cytometry apparatus or fixed in 1% formaldehyde and store at 4°C until LSR analysis.

5. Detection _and Diagnosis of PCAT by Liguid Chromatography and Mass
Spectrometry (LC/MS)

[00212] The differential expression of proteins in disease and healthy samples are

quantitated using Mass Spectrometry and ICAT (Isotope Coded Affinity Tag) labeling.
ICAT is an isotope label technique that allows for discrimination between two
populations of proteins, such as from a healthy and a disease sample that are pooled
together for experimental purposes or two acquisitions of the same sample for

classification of true sample peptides from LC/MS noise artifacts.

[00213] The proteins from cells are prepared by methods known in the art. The LC/MS

spectra are collected for the labeled samples and processed using the following steps:

[00214]  The raw scans from the LC/MS instrument are subjected to peak detection and

noise reduction using standard software. Filtered peak lists are then used to detect
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“features” corresponding to specific peptides from the original sample(s). Features are

characterized by their mass/charge, charge, retention time, isotope pattern and intensity.

[00215] Similar experiments are repeated in order to increase the confidence in
detection of a peptide. These multiple acquisitions are computationally aggregated into
one experiment. Experiments involving healthy and disease samples use the known
effects of the ICAT label to classify the peptides as originating from a particular sample
or from both samples. The intensity of a peptide present in both healthy and disease
samples is used to calculate the differential expression, or relative abundance, of the
peptide. The intensity of a peptide found exclusively in one sample is used to calculate a
theoretical expression ratio for that peptide (singleton). Expression ratios are calculated

for each peptide of each replicate of the experiment (see Figure 2).

[00216]  Statistical tests are performed to assess the robustness of the data and
statistically significant differentials selected. These tests a) ensure that similar features
are detected in all replicates of the experiment; b) aésess the distribution of the log ratios
of all peptides (a Gaussian is expected); ¢) calculate the overall pair wise correlations
between ICAT LC/MS maps to ensure that the expression ratios for peptides are
reproducible across the multiple replicates; and d) aggregate multiple experiments in

order to compare the expression ratio of a peptide in multiple diseases or disease samples.

6. Expression Validation by IHC in tissue sections

Tissue sections

[00217]  Paraffin embedded, fixed tissue sections are obtained from a panel of normal
tissues (Adrenal, Bladder, Lymphocytes, Bone Marrow, Breast, Cerebellum, Cerebral
cortex, Colon, Endothelium, Eye, Fallopian tube, Small Intestine, Heart, Kidney
(glomerulus, tubule), Liver, Luné, Testes and Thyroid) as well as 30 tumor samples with
matched normal adjacent tissues from pancreas, lung, colon, prostate, ovarian and breast.
In addition, other tissues are selected for testing such as bladder renal, hepatocellular,

pharyngeal and gastric tumor tissues.
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[00218] Esophageal replicate sections are also obtained from numerous tumor types
(Bladder Cancer, Lung Cancer, Breast Cancer, Melanoma, Colon Cancer, Non-Hodgkins
Lymphoma, Endometrial Cancer, Ovarian Cancer, Head and Neck Cancer, Prostate
Cancer, Leukemia [ALL and CML] and Rectal Cancer). Sections are stained with
hemotoxylin and eosin and histologically examined to ensure adequate representation of

cell types in each tissue section.

[00219]  An identical set of tissues are obtained from frozen sections and are used in
those instances where it is not possible to generate antibodies that are suitable for fixed

sections. Frozen tissues do not require an antigen retrieval step.
Hemotoxylin and Eosin staining of paraffin embedded, fixed tissue sections.

[00220]  Sections are deparaffinized in 3 changes of xylene or xylene substitute for 2-5
minutes each. Sections are rinsed in 2 changes of absolute alcohol for 1-2 minutes each,
in 95% alcohol for 1 minute, followed by 80% alcohol for 1 minute. Slides are washed
well in running water and stained in Gill solution 3 hemotoxylin for 3 to 5 minutes.
Following a vigorous wash in running water for 1 minute, sections are stained in Scott’s
solution for 2 minutes. Sections are washed for 1 min in running water then
counterstained in Eosin solution for 2-3 minutes depending upon development of desired
staining intensity. Following a brief wash in 95% alcohol, sections are dehydrated in
three changes of absolute alcohol for 1 minute each and three changes of xylene or

xylene substitute for 1-2 minutes each. Slides are coverslipped and stored for analysis.
Optimization of antibody staining

[00221]  For each antibody, a positive and negative control sample is generated using
data from the ICAT analysis of the pancreatic cancer cell lines. Cell lines are selected
that are known to express low levels of a particular target as determined from the ICAT
data. This cell line is the reference normal control “Hs766T.” Similarly, a pancreatic

tumor line known to overexpress the target is selected as positive control.
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Antigen retrieval

[00222]  Sections are deparaffinized and rehydrated by washing 3 times for 5 minutes
in xylene; two times for 5 minutes in 100% ethanol; two times for 5 minutes in 95%
ethanol; and once for 5 minutes in 80% ethanol. Sections are then placed in endogenous
blocking solution (methanol + 2% hydrogen peroxide) and incubated for 20 minutes at
room temperature. Sections are rinsed twice for 5 minutes each in deionized water and
twice for 5 minutes in phosphate buffered saline (PBS), pH 7.4. Alternatively, where
necessary sections are deparrafinized by High Energy Antigen Retrieval as follows:
sections are washed three times for 5 minutes in xylene; two times for 5 minutes in 100%
ethanol; two times for 5 minutes in 95% ethanol; and once for 5 minutes in 80% ethanol.
Sections are placed in a Coplin jar with dilute antigen retrieval solution (10 mM citrate
acid, pH 6). The Coplin jar containing slides is placed in a vessel filled with water and
microwaved on high for 2 - 3 minutes (700 watt oven). Following cooling for 2 - 3
minutes, steps 3 and 4 are repeated four times (depending on the tissue), followed by
cooling for 20 minutes at room temperature. Sections are then rinsed in deionized water,
- two times for 5 minutes, placed in modified endogenous oxidation blocking solution

(PBS + 2% hydrogen peroxide) and rinsed for 5 minutes in PBS.

Blocking and Staining

[00223]  Sections are blocked with PBS/1% bovine serum albumin (PBA) for 1 hour at
room temperature followed by incubation in normal serum diluted in PBA (2%) for 30
minutes at room temperature to reduce non-specific binding of antibody. Incubations are
performed in a sealed humidity chamber to prevent air-drying of the tissue sections. (The
choice of blocking serum is the same as the species of the biotinylated secondary
antibody). Excess antibody is gently removed by shaking and sections covered with
primary antibody diluted in PBA and incubated either at room temperature for 1 hour or
overnight at 4°C. (Care is taken that the sections do not touch during incubation).
Sections are rinsed twice for 5 minutes in PBS, shaking gently. Excess PBS is removed
by gently shaking. The sections are covered with diluted biotinylated secondary antibody

in PBA and incubated for 30 minutes to 1 hour at room temperature in the humidity
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chamber. If using a monoclonal primary antibody, addition of 2% rat serum is used to
decrease the background on rat tissue sections. Following incubation, sections are rinsed
twice for 5 minutes in PBS, shaking gently. Excess PBS is removed and sections
incubated for 1 hour at room temperature in VECTASTAIN ABC reagent (Vector
Laboratories, Burlingame, CA) according to kit instructions. The lid of the humidity
chamber is secured during all incubations to ensure a moist environment. Sections are

rinsed twice for 5 minutes in PBS, shaking gently.
Develop and Counterstain

[00224] Sections are incubated for 2 minutes in peroxidase substrate solution that is
made up immediately prior to use as follows: 10mg diaminobenzidine (DAB) dissolved
in 10ml 50 mM sodium phosphate buffer, pH 7.4; 12.5 microliters 3% CoCly/NiCl; in

deionized water;1.25 microliters hydrogen peroxide.

[00225] Slides are rinsed well three times for 10 min in deionized water and
counterstained with 0.01% Light Green acidified with 0.01% acetic acid for 1-2 minutes

depending on intensity of counterstain desired.

[00226] Slides are rinsed three times for 5 minutes with deionized water and
dehydrated two times for 2 minutes in 95% ethanol; two times for 2 minutes in 100%
ethanol; and two times for 2 minutes in xylene. Stained slides are mounted for

visualization by microscopy.
Results

[00227] From Figure 1, pancreatic cancer tissue has 100 % of the samples where
greater than 50% of the tumor cells stained with the highest intensity, using anti-CD49b
antibody. Similarly, lung cancer tissue has 70% and colon cancer has 90% of the samples

where greater than 50% of the tumor cells stained with the highest intensity.

7. THC Staining of Frozen Tissue Sections
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[00228] Fresh tissues are embedded carefully in OCT in a plastic mold, without
trapping air bubbles surrounding the tissue. Tissues are frozen by setting the mold on top
of liquid nitrogen until 70-80% of the block turns white at which point the mold is placed
on dry ice. The frozen blocks are stored at - 80°C. Blocks are sectioned with a cryostat
with care taken to avoid warming to greater than -10°C. Initially, the block is equilibrated
in the cryostat for about 5 minutes and 6-10mm sections are cut sequentially. Sections are
allowed to dry for at least 30 minutes at room temperature. Following drying, tissues are

stored at 4°C for short term and -80°C for long term storage.

[00229] Sections are fixed by immersing in acetone jar for 1-2 minutes at room
temperature, followed by drying at room temperature. Primary antibody is added (diluted
in 0.05 M Tris-saline [0.05 M Tris, 0.15 M NaCl, pH 7.4], 2.5% serum) directly to the
sections by covering the section dropwise to cover the tissue entirely. Binding is carried
out by incubation a chamber for 1 hour at room temperature. Without letting the sections
dry out, the secondary antibody (diluted in Tris-saline/2.5% serum) is added in a similar
manner to the primary and incubated as before (at least 45 minutes). Following
incubation, the sections are washed gently in Tris-saline for 3-5 minutes and then in Tris-
saline/2.5% serum for another 3-5 minutes. If a biotinylated primary antibody is used, in
place of the secondary antibody incubation, slides are covered with 100 ul of diluted
alkaline phosphatase conjugated streptavidin, incubated for 30 minutes at room
temperature and washed as above. Sections are incubated with alkaline phosphatase
substrate (1mg/ml Fast Violet; 0.2 mg/m! Napthol AS-MX phosphate in Tris-Saline pH
8.5) for 10-20 minutes until the desired positive staining is achieved at which point the
reaction is stopped by washing twice with Tris-saline. Slides are counter-stained with
Mayer’s hematoxylin for 30 seconds and washed with tap water for 2-5 minutes. Sections

are mounted with Mount coverslips and mounting media.

[00230] All publications and patents mentioned in the above specification are herein
incorporated by reference. Various modifications and variations of the described method
and system of the invention will be apparent to those skilled in the art without departing
from the scope and spirit of the invention. Although the invention has been described in

connection with specific preferred embodiments, it should be understood that the
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invention as claimed should not be unduly limited to such specific embodiments. Indeed,
various modifications of the above-described modes for carrying out the invention, which
are obvious to those skilled in the field of molecular biology or related fields, are

intended to be within the scope of the following claims.
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CLAIMS

L. A method for diagnosing or detecting pancreatic cancer in a subject
comprising: determining the level of two or more PCAT proteins, or any fragment(s)
thereof, in a test sample from said subject, wherein said PCAT proteins comprise
sequences selected from a group consisting of SEQ ID NOS: 1-9 and a combination
thereof; wherein a differential level of séid PCAT proteins or fragments in said sample
relative to the level of said proteins or fragments in a test sample from a healthy subject,

or the level established for a healthy subject, is indicative of pancreatic cancer.

2. The method of claim 1, wherein the level of said PCAT protein(s) is
determined by contacting one or more antibodies that specifically bind to the antigenic

regions of PCAT protein(s).

3. The method of claim 1, wherein the level of four or more proteins are
determined. A

4. The method of claim 1, wherein the level of six or more proteins are
determined.

5. The method of claim 1, wherein the level of eight or more proteins are
determined.

6. A method for monitoring pancreatic cancer treatment in a subject
comprising:

determining the level of one or more PCAT proteins or any fragment(s)
thereof in a test sample from said subject, wherein said PCAT protein(s) comprises a
sequence selected from a group consisting of SEQ ID NOS: 1-9 and a combination
thereof, wherein an level of said PCAT protein(s) similar to the level of said protein(s) in
a test sample from a healthy subject, or the level established for a healthy subject, is

indicative of successful treatment.
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7. A method for diagnosing recurrence of pancreatic cancer following
successful treatment in a subject comprising:
determining the level of one or more PCAT proteins or any fragment(s)
thereof in a test sample from said subject, wherein said PCAT protein(s) comprises a
sequence selected from a group consisting of SEQ ID NOS: 1-9 or a combination thereof,
wherein a changed level of said PCAT protein(s) relative to the level of said protein(s) in
a test sample from a healthy subject, or the level established for a healthy subject, is

indicative of recurrence of pancreatic cancer.

8. A method for diagnosing or detecting pancreati‘c cancer in a subject
comprising: determining the level of two or more PCAT nucleic acids, or any fragment(s)
thereof, in a test sample from said subject, wherein said PCAT nucleic acids comprise
sequences selected from a group consisting of SEQ ID NOS: 10-20 and a combination
thereof: wherein a differential level of said PCAT nucleic acids or fragment(s) in said
sample relative to the level of said nucleic acids or fragments in a test samp'le from a
healthy subject, or the level established for a healthy subject, is indicative of pancreatic

cancer.

9. The method of claim 8, wherein the level of said PCAT nucleic acids is
determined by contacting two or more probes that specifically hybridize to said PCAT

nucleic acids.

10. The method of claim 8, wherein the level of four or more nucleic acids are
determined.

11. The method of claim 8, wherein the level of six or more nucleic acids are
determined.

12.  The method of claim 8, wherein the level of eight or more nucleic acids

are determined.
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13. A composition comprising a plurality of nucleic acids for use in detecting
the differential expression of PCAT genes in a diseased state, wherein said plurality of

nucleic acids comprises SEQ ID NOS: 10-20 or the complete complements thereof.

14. The composition of claim 13, wherein said nucleic acids are immobilized

on a substrate.

15.  The composition of claim 13, wherein said nucleic acid are hybridizable

elements on a microarray.

16. A method for diagnosing or monitoring the treatment of pancreatic cancer
in a sample, said method comprising:

a) obtaining nucleic acids from a sample;

b) contacting the nucleic acids of the sample with an array comprising the
plurality of nucleic acids of SEQ ID NOS 10-20 under conditions to form one or more
hybridization complexes;

¢) detecting said hybridization complexes; and

d) comparing the levels of the hybridization complexes detected in step (c) the
level of hybridization complexes detected in a control sample, wherein the altered level
of hybridization complexes detected in step (c) compared with the level of hybridization

complexes of a control sample correlates with the presence of pancreatic cancer.

17. - A composition comprising a plurality of proteins for use in detecting the
differential expression of genes in a pancreatic diseased state; wherein said plurality of

proteins comprises SEQ ID NOS: 1-9.

18.  The composition of claim 17, wherein said proteins are immobilized on a
substrate.
19. A method for diagnosing or monitoring the treatment of pancreatic cancer
ina sample, said method comprising:

a) obtaining proteins from a sample;
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b) contacting the proteins of the sample with an array comprising the plurality of
antibodies against proteins of SEQ ID NOS 1-9;

c) detecting said immunocomplex; and

d) comparing the levels of the immunocomplexes detected in step (c) the level of
hybridization complexes detected in a control sample, wherein the differential level of
immunocomplexes detected in step (c) compared with the level of immunocomplexes of

a control sample correlates with the presence of pancreatic cancer.
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Figure 1. Summary of CD49b Distribution in Tumors

% Samples with Positive Staining
Number of | <50% Tumor >50% Tumor <50% Tumor  >50% Tumor
Samples [Cells with 0/1+ Celis with 0/1+  Cells with Cells with
Cancer Type Analyzed intensity Intensity 2+/3+ Intensity 2+/3+ Intensity
Pancreatic 10 0 0 0 100
Lung 10 30 0 0 70
Ovarian 10 40 10 40 10
Prostate 10 60 0 30 10
Colon 10 0 0 10 90
Breast 10 30 0 30 40
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Figure 2 Overexpression of peptides correlating to
the PCATs in Pancreatic cell lins.

PROTEINS CELL LINES EXPRESSION RATIO
SEQ ID NO:1 HPAF II over singleton
Capan-2 over singleton
Capan-2 over singleton
SEQ ID NO:2 HPAF_II over singleton
Capan-2 over singleton
Capan-2 over singleton
SEQ ID NO:3 HPAF II over singleton
Capan-2 over singleton
Capan-2 over singleton
SEQ ID NO:4 AsPc~1 over 2.41
HPAC over 4.01
SEQ ID NO:5 AsPc-1 over 2.41
HPAC over 4.01
SEQ ID NO:6 Capan-2 over 6.30
HPAF II over singleton
SEQ ID NO: 7 BxPC-3 over singleton
Capan-2 over singleton
HPAF II over singleton
SU.86.86 over singleton
SEQ ID NO: 8 BxPC-3 over singleton
Capan-2 over singleton
HPAF II over singleton
SU.86.86 over singleton
SEQ ID NO: 9 hCp1878030 BxPC-3 over singleton
Capan-2 over singleton
HPAF II over  singleton
SU.86.86 over singleton
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<120> METHOD FOR DIAGNOSING PANCREATIC
DISEASES
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Asp
Ala
530
Ala
Thr
Thr
Ile
Gln
610
phe
Tyr
Leu
Asn
Gly
690
Gin
Ile
Lys
Tyr

ser

WO 2006/022688

Pro
Cys
Lys
Gln
195
Thr
Thr
Glu
Lys
Ala
275
Asp
Gln
Thr
Pro
Leu
355
Asn
Asn
Ala
AsSp
Ile
435
ile
Thr
Ala
Phe

Thr

"515

Asn
Glu
Ala
Gly
Pro
vai
Thr
Asn
Glu
Lys
Ala
Ile
Leu
Glu
TYr

755
Gln

Gly
Pro
ser
180
Gly
Gly
Tyr
Asp
Pro
260
Leu
Asp
Asp
Gly
Thr
340
ser
Pro
Glu
Pro
Gly
420
Leu
Leu
Thr
Pro
Gly
500
Phe
Trp
Leu
Leu
Thr
580
Glu
Ile
Ala
Asp
val
660
Asp
Ala
Pro
Ile
Pro
740
Asp

Leu

Leu
Glu
165
Asn
Ala
Trp
Thr
Pro
245
Glu
Pro
val
Pro
val
325
Tyr
Thr
Pro
Ala
Asn
405
Gly
LyS
His
ser
Ile
485
val
Met
Leu
AsSp
Ile
565
Leu
Pro
Asn
Glu
Pro
645
Gly
GIn
Gly
Ala
Leu
725
Leu
Glu

His

Arg
150
Asn
Lys
Asp
Leu
Leu
230
Met
Phe
Gly
Asn
Glu
310
Ile
Thr
Thr
Ile
Asn
Thr
Gln
Thr
val
Thr
Phe
Gly
Glu
Glu
Arg
550
Ile
Leu
Arg
Ile
Leu
630
Thr
Asp
val
val
Ile
710
Leu
Leu
Glu

Arg

Arg
Glu
Asp
Thr
Lys
215
phe
Glu
Thr
Thr
Thr
295
Leu
Ser
Leu
Ala
Phe
375
val
Pro
phe
Ala
Ala
455
Ala
val
Gln
Gln
Ile
535
Glu
Ala
Leu
Thr
Ile
615
Thr
Gln
Tyr
Thr
Cys
695
Leu
Leu
Pro
Gly

Gly

Gln
Lys
Lys
Pro
200
val
Ser
Ile
Gin
Ser
280
Tyr
Pro
val
val
Thr
360
Asn
val
Ala
val
Lys
440
val
Thr
Pro
Glu
Lys
520
Asn
Asp
Thr
Ile
Ile
600
Asp
His
Glu
Lys
Thr
680
Arg
Gly
Leu
Pro
Gly

760
Leu

Lys
Gly
Glu
185
Pro
Thr
His
Leu
Glu
265
val
Asn
Asp
val
val
345
Ala
Pro
Ile
Trp

val
425

Gly.

Thr
val
Pro
Ile
505
Ile
Pro
Phe
Asp
Leu
585
Phe
Ala
Gly
ser
Ile
665
Leu
Lys
Ile
Leu
Glu
745
Gly

Asp

Arg
Pro
170
Gly
val
Glu
Ala
Ile
250
val
Met
Ala
Lys
Thr
330
GIn
val
Thr
Thr
Glu
410
Thr
Leu
Asn
Thr
Glu
Thr
Thr
Asp
Glu
Asn
570
ser
phe
Asp
Ala
Ile
650
Asn
Glu
Ala
Leu
phe
730
Asp
Glu

Ala

Asp
155
Phe
Lys
Gly
Pro
val
235
Thr
pPhe
Glu
Ala
Asn
315
Thr
Ala
Ile
Thr
Thr
395
Ala
Thr
Asp
val
val
475
Lys
ser
Tyr
Thr
His
555
Gly
Asp
cys
Leu
ser
635
Ile
Leu
val
Gin
Gly
715
L.eu
Asp
Glu

Arg

1543SEQLISTING. TXT
val Ile Pro Pro

Trp
Pro
val
val
Leu
220
ser
val
Lys
val
Ile
300
Met
Gly
Ala
Thr
Tyr
380
Leu
val
Asn
Phe
val
460
Asp
Arg
Tyr
Arg
Gly
540
val
ser
val
Glu
Pro
620
Ala
Leu
Lys
ser
Pro
700
Gly
Arg
Thr
Asp

Pro

Lys
Phe
Phe
205
Asp
Ser
Thr
Gly
Thr
285
Ala
Phe
Leu
Asp
val
365
Lys
Lys
Tyr
Pro
Glu
445
Pro
val
val
Thr
Ile
525
Ala
Lys
Pro
Asn
Arg
605
Pro
Asn
Lys
Leu
val
685
val
Ile
Arg
Arg
Gln

765
Glu

Asn
Tyr
190
Ile
Arg
Asn
Asp
Ser
270
Ala
Tyr
Thr
Asp
Leu
350
Thr
Gly
val
Thr
val
430
Ala
Phe
Leu
Glu
Ala
510
Trp
Ile
Asn
val
Asp
590
Ash
Asn
Trp
Pro
Met
670
cys
Glu
Leu
Arg
Asp
750
Asp

val

Leu
175
ser
Ile
Glu
Gly
Gln
255
val
Thr
Thr
Ile
Arg
335
GIn
Asp
Gln
Thr
Ile
415
Asn
Lys
Glu
Asp
val
495
Gln
Arg
ser
Ser
Ala
575
Ash
Pro
Thr
Thr
Lys
655
ASD
Asp
Ala
Ala
Ala
735
ASn
Phe

Thr
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160
val

Ile
Glu
Arg
Asn
240
Asn
Met
Asp
Ile
Asn
320
Glu
Gly
Thr
val
Asp
400
Leu
Asn
Gin
val
val
480
ser
Glu
Asp
Thr
Thr
560
Thr
Ala
Lys
ser
Ile
640
Met
Asn
cys
Gly
Leu
720
val
val
Asp

Arg

PCT/US2004/025268



Asn
785
Pro
Ala
phe
Asn
Trp

865
Asp

WO 2006/022688

770
Asp

Ala
Ala
Asp
ser
850
Gly

Asp

<210> 9

<211>
<212>
<213>

<400> 9
Met Gly Pro Trp Ser
1 5

val
Asp
Gly
Arg
65

Gly
His
Lys
GIn
ser
145
Ile
Gin
Thr
Arg
Ile
225
Ala
ASp
Glu
Ala
Leu
305
Arg
ser
Glu
Asn
Ala
385
Phe
Leu

Glu

Ser
Ala
Arg
50

Thr
val
Phe
val
Ala
130
ser
ser
Ile
Gly
Glu
210
Ala
val
Ash
Gly
Asp
290
ser
Asn
phe
Gly
ASp
370
Lys
Glu
Asp

val

val
Asn
Asp
Tyr
835
ser

Asn

821
PRT .
Homo sapiens

ser
Glu
35

val
Ala

Ile

Leu

Thr
115
ser
Pro
Cys
Lys
Gln
195
Thr
Thr
Glu
Lys
Ala
275
Asp
Gln
Thr
Pro
Leu
355
Asn
Gln
val
val

Ser
435

Ala
Pro
Thr
820
Glu
Glu

Arg

Trp
20

Ser
Leu
TYr
Thr
val
100
Leu
val
Gly
Pro
Ser
180
Gly
Gly
Tyr
Asp
Pro
260
Leu
Asp
Asp
Gly
Thr
340
ser
Pro
Gln
ser
Ash

420
Glu

Pro
Asp
805
Asp
Gly
ser

Phe

Leu
Tyr
Gly
Phe
val
85

Tyr
Asn
Ser
Leu
Glu
165
Asn
Ala
Trp
Thr
Pro
245
Glu
Pro
val
Pro
val
325
Tyr
Thr
Pro
Tyr
Leu
405
Glu

Asp

Thr
790
Glu
Pro
Ser
Asp

Lys
870

Arg
Ccys
Thr
Arg
Ser
Lys
Ala
Thr
Gly
Arg
150
Asn
Lys
Asp
Leu
Leu
230
Met
Phe
Gly
Asn
Glu
310
Ile
Thr
Thr
Ile
Ile
390
Thr
Ala

Phe

775

Leu Met Ser val

Ile
Thr
Gly
Lys

855
Lys

ser
Gln
phe
val
Leu
Arg
Trp
val
Ile
135
Arg
Glu
Asp
Thr
Lys
Phe
Glu
Thr
Thr
Thr
295
Leu
ser
Leu
Ala
e
Leu
Thr
Pro

Gly

Gly
Ala
ser
840
Asp

Leu

Leu
Glu
Thr
40

Ash
Asp
Pro
Asp
Gly
120
Gln
Gln
Lys
Lys
Pro
200
val
Ser
Ile
Gin
ser
280
Tyr
Pro
val
val
Thr
360
Asn
His
ser
Ile

val
440

Ash
Pro
825
Glu
Gln

Ala

ser
Pro
val
Phe
Thr
Leu
ser
105
His
Ala
Lys
Gly
Glu
185
Pro
Thr
His
Leu
Glu
265
val
Asn
Asp
val
val
345
Ala
Pro
val
Thr
Phe

425
Gly

phe
810
Pro
Ala
Asp

ASp

Ala
Glu
Pro
Glu
Arg
Arg
Thr
His
Glu
Arg
Pro
170
Gly
val
Glu
Ala
Ile
250
val
Met
Ala
Lys
Thr
330
Gln
val
Thr
Ala
Ala
410
val

Gln

Pro
795
Ile
Tyr
Ala
Tyr

Met
875

Leu
Pro
Arg
Asp
Phe
Phe
Tyr
His
Leu
Asp
155
phe
Lys
Gly
Pro
val
235
Thr
Phe
Glu
Ala
Asn
315
Thr
Ala
Ile
Thr
val
Thr
Pro

Glu
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780

Arg
Asp
Asp
ser
Asp

860
TYyr

Leu
Cys
Arg
cys
60

Lys
His
Arg
Arg
Leu
140
Trp
Pro
val
val
Leu
220
Ser
val
Lys
val
Ile
300
Met
Gly
Ala
Thr
Gly
Thr

val,

Pro

Ile

Tyr Leu Pro Arg
800

Glu Asn Leu

ser
Leu
845
Tyr

Gly

Leu
His
His
Thr
val
Asn
Lys
Pro
125
Thr
val
Lys
Phe
Phe
205
Asp
Ser
Thr
Gly
Thr
285
Ala
phe
Leu
Asp
val
365
Leu
Asn
Thr
Glu

Thr
445

Leu
830
ser
Leu

Gly

Leu
Pro
Leu
Gly
Gly
Pro
Phe
110
Pro
Phe
Ile
Ash
TYyr
190
Ile
Arg
Asn
Asp
ser
270
Ala
Tyr
Thr
Asp
Leu
350
Thr
Asp
val
val
Lys

430
ser

815
Leu

ser
Asn

Gly

Leu
Gly
Glu
Arg
Thr
Gln
95

ser
Pro
Pro
Pro
Leu
175
Ser
Ile
Glu
Gly
Gln
255
val
Thr
Thr
Ile
Arg
335
Gln
Asp
Phe
val
Asp
415
Arg

Tyr

Page 14
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Lys
val
Leu
Glu

Glu
880

Gln
Phe
Arg
Gin
Asp
Ile
Thr
His
Asn
Pro
160
val
Ile
Glu
Arg
Asn
240
Asn
Met
Asp
Ile
Asn
320
Glu
Gly
Thr
Glu
Pro
val
val

Thr
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Ala Gin Glu
450
Trp Arg Asp
465 g
Ile ser Thr

Asn Ser Thr

val Ala Thr
515
Asp Asn Ala
530
Asn Pro Lys
545
Asn Thr Ser

Trp Thr Ile

Pro Lys Met
595
Met Asp Asn
610
Cys Asp Cys
625
Glu Ala Gly

Leu Ala Leu

Arg Ala val
675
Asp Asn val
620
Asp Phe As
705 P
val Thr Arg

Leu Pro Arg

Asn Leu Lys
755
Leu Leu val
770
Ser Ser Leu
785
Leu Asn Glu

Gly Gly Glu

<210> 10

<211> 4780
<212> DNA
<213> Homo

<400> 10

cccecatecce
gtgcceegcg
ggggcgcggc
cctcggegcet
agccctctag
ctgcaaacct
agaacggaca
tttaaattgt
ttcaagtgaa
actggttggt
tcctgttgac
tccaaatgtt
gggaactgga
ttacacaacg
acctgcaact
tagtatttat
tataggcccc
gtttaacttg
ccaatatggt
ttattcagca
cggtgaatca
tatactgagg
aaatttaata

pPro Asp Thr pPhe Met Glu GIn Lys

455

Thr Ala Asn Trp Leu
470
Arg Ala Glu Leu Asp Arg Glu Asp

485

Tyr Thr Ala Leu Ile

500

Gly Thr Gly Thr Leu

520

Glu Ile Asn

475
490

Ile Ala Thr
505
Leu Leu Ile

Pro Ile Pro Glu Pro Arg Thr Ile

535

Pro Gln val Ile Asn
550
Pro Phe Thr Ala Glu

565

Ile Ile Asp

555

Leu Thr His

570

GIn Tyr Asn Asp Pro Thr Gin Glu

580

585

Ala Leu Glu val Gly Asp Tyr Lys

600

GIn Asn Lys Asp Gin val Thr Thr

615

Glu Gly e;g Ala Gly val Cys Arg
Leu GIn Ile Pro Ala

645

Leu ITe Leu Ile Leu

660

635

Ile Leu Gly

650

Leu Leu Leu

665

val Lys Glu Pro Leu

680

Tyr Tyr Tyr Asp Glu

695

Leu Pro Pro

Glu Gly Gly

Leu Ser g}g Leu His Arg Gly Leu
Asn Asp val Ala pro Thr Leu Met

725

Pro Ala Asn Pro Asp

740

Ala Ala Asp Thr Asp

760

Phe Asp Tyr Glu Gly

715
730

Glu Ile Gly
745
pPro Thr Ala

Ser Gly Ser

Asn Ser %gg Glu Ser Asp Lys Asp
Trp Gly Asn' Arg Phe

805
Asp Asp
820

sapiens

accgecctcca
tgtggacgag
gggagcagat
gcaggagctg
acagcttcta
ctgcaaaccc
ggggccgege
tgtttggect
cagtttggct
tcaccctgga
ctatccactg
actgagatga
ggttttctca
ggtgtgtgtt
cagccctgec
ccttgggatg
acaaagacac
aacacatata
ggggacctca
gcttctggtg
catgatggtt
tttggcatag
aaagaaataa

ggctgccggyg
ccgaggtgeca
ccggtgtttg
cccagaaact
gagtgtgcag
agcgcaacta
cgctgecget
acaatgttgg
atgcagtgca
gtggctttcc
ccacatgtga
aaaccaacat
catgtggtecc
ctgacatcag
cttccctcat
cagtaaagaa
aggtggggtt
aaaccaaaga
caaacacatt
ggcgacgaag
caatgttgaa
cagttcttgg
aagcaatcgc

795

Lys Lys Leu

810

gctgggeegce
gcccgegggg
cggaatcagg
tttccctgct
gttctegtat
cggteccccg
gctgetggtg
tctcccagaa
gcagtttata
tgagaaccga
aaaactaaat
gagcctegge
tctgtgggca
tcctgatttt
agatgttgtg
ttrtttggaa
aattcagtat
agaaatgatt
cggagcaatt
tgctacgaaa
agctgtgatt
gtacttaaac
tagtattcca
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Ile Thr Tyr
460
Pro Asp Thr

Phe Glu His

Asp Asn Gly
510
Leu Ser Asp
525
Phe Phe Cys
540
Ala Asp Leu

Gly Ala ser

ser Ile Ile
590
Ile Asn Leu
605
Leu Glu val
620
Lys Ala Gln

Ile Leu Gly

Leu Phe Leu
] 670
Glu Asp As
685 P
Gly Glu Glu
700
Asp Ala Arg

ser val Pro

Asn Phe Ile
750
Pro Pro Tyr
765
Glu Ala Ala
780
Gln Asp Tyr

Ala Asp Met

tgtacgggag
ccgcagggec
aggggcgggce
ctcaccgggce
cccteggeca
gtcagaccca
ttagcgctca
gcaaaaatat
aatccaaaag
atgggagatg
ttgcaaactt
ttgatcctca
cagcaatgtg
cagctctcag
gttgtgtgtg
aaatttgtac
gccaataatc
gtagcaacat
caatatgcaa
gtaatggtag
gatcaatgca
agaaacgccc
acagaaagat

pPage 1

15/30

Arg Ile

Gly Ala
480

val Lys

495

ser Pro

val Asn
Glu Arg

Pro Pro
560

Ala Asn

575

Leu Lys

Lys Leu
ser val

Pro val
640

Gly Ile

655

Arg Arg

Thr Arg
Asp GIn

Pro Glu
720

Arg Tyr

735

Asp Glu

Asp ser
Ser Leu

Asp Tyr

800
Tyr Gly
815

ccaaggtgcg
999gtggggc
cggggcgggce
gggggagaga
agggtatcct
ggatggggcc
gtcaaggcat
tttceggtec
gcaactggtt
tgtataaatg
caacaagcat
ccaggaacat
ggaatcagta
ccagcttcte
atgaatcaaa
aaggcctgga
caagagttot
cccagacatc
gaaaatatgc
ttgtaactga
accatgacaa
ttgatactaa
actttttcaa

5

960

1020
1080
1140
1200
1260
1320
1380
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tgtgtctgat
cattgaaggt
cagtgcagat
ctggagtggg
ctttgaccaa
aatttctact
ccagatagtg
aggtgaccag
caccattaca
ggaaggaaga
tgaaggcccc
catcaacatg
tggagctgta
aatcttggga
‘tggctatgga
agtggttcaa
agaaaaaatc
aaagttcaga
tgcagatgga
gtgcctgcag
tatacaggag
aaaccctggce
tcctttecac
ccgacaaata
aacattttca
tgatttttca
aacatgccag
aaagagagaa
gaatcaggcg
taatttggtc
taccaacata
ttttgaagat
catggcaact
cctaactggg
actgaaaata
caaagaattg
tcacatgaaa
atcatcaacg
tgagatatat
tgagaaagcc
gctgttaget
gatgaccaaa
acctacctgc
tttcttttta
agagaaaact
ggcaggtagg
ctttaaactg
gcttccaagc
actgttctct
tgtaagtact
aaaacacagg
agtgataatt
tgcceccttec
gagtatacct
Caaaattttg
ctgtgccaga
gagtaatttc

<210> 11

<211> 7886
<212> DNA
<213> Homo

<400> 11

ccccatccec
gtgccecgeg
ggggcgcggc
cctcggeget
agccctctgg
ctgcaaacct
agaacggaca
tttaaattgt
ttcaagtgaa
actggttggt
tecctgttgac
tccaaatgtt
gggaactgga
ttacacaacg
acctgcaact

gaagcagctc
actgttcaag
tactcttctc
accattgtcc
attctgcagg
ggagaaagca
ctatatagtg
attggctect
gacgtgctct
gtctacctgt
gagggcattg
gatggcttta
tacatttaca
tccgatggag
gatttaaatg
ctctggtcac
actttggtca
cctactaagc
ttttcatcca
aagaatatgg
ccctetgatg
actagccctg
aaagactgtg
ccagctgctc
gtaacgctga
gaaaacttgt
gtggctgcat
caacaggtga
tctctcagtt
aacctcaaaa
aatttttatg
gttggtccaa
gtaatcatcc
gtgcaaacag
ggacaaacat
aactgcagaa
ggagaatact
ttccagacag
gtgattgaag
gaagtaccaa
ctggttgcaa
aatccagatg
agtgggaacc
aatcccatat
gcaggtcagt
gaaataatag
gctggcccag
atgacaactt
ttaaaatatt
tccacttgtg
ttttttcaat

ttatttataa

acaccccatc
cctatatgtc
tttaaaactc
ggaagatttg
tttggcaacc

sapiens

accgecteca
tgtggacgag
gggagcagat
gcaggagctg
acagcttcta
ctgcaaaccc
ggggccgege
tgtttggect
cagtttggct
tcaccctgga
ctatccactg
actgagatga
ggttttctca
ggtgtgtgtt
cagccctgec

tactagaaaa
gaggagacaa
aaaatgatat
agaagacatc
acagaaatca
ctcactttgt
tgaatgagaa
attttggtag
tggtaggtgc
ttactatcaa
aaaacactcg
atgatgtgat
atggtcatca
cctttaggag
gggattccat
aaagtattgc
acaagaatgc
aaaacaatca
gagtaacctc
tagtaaatca
ttgtcaactc
cccttgaagce
gtgaggacgg
aagaacaacc
aaaataaaagd
tttttgcatc
ctcagaagtc
cttttactat
tccaagectt
tteetctect
aaatctcttc
aattcatctt
acatccctca
acaaggctgg
cttcttctgt
ctgcttcctg
ttgttaatgt
tacagctaac
ataacactgt
caggagttat
ttttatggaa
agattgatga
ggcagcatcc
tttttttatc
ttggaatgaa
ggaaaatacc
agrttacatt
ttaaagaaaa
tgtctttaaa
tatattttaa
ttatgctgct
actaggtaaa
ttgctctaat
catttaagtt
agaatataac
tttggctgac
ttcctectcec

ggctgccggg
ccgaggtgca
ccggtgtttg
cccagaaact
gagtgtgcag
agcgcaacta
cgctgecget
acaatgttgg
atgcagtgca
gtggctttce
ccacatgtga
aaaccaacat
catgtggtcc
ctgacatcag
cttcccteat

ggctgggaca
ctttcagatg
tctgatgetg
tcatggccat
cagttcatat
tgctggtgcet
tggcaatatc
tgtgctgtgt
accaatgtac
agagggcatt
atttggttca
tgttggttca
gggcactatc
ccatctccag
caccgatgtg
tgatgtagct
tcagataatt
agtggccatt
cagggggtta
agcacagagt
tttggatttg
ctattctgag
actttgcatt
ctttattgtc
ggaaagtgca
attctccetg
tgttgcctge
taactttgac
aagtgaaagc
gtatgatgct
ggatgggaat
ctccctgaag
gtataccaaa
tgacatcagt
atctttcaaa
tagtaatgtt
gactaccaga
ggcagctgca
tacgattccc
aataggaagt
gctcggettce
gaccacagag
cagccagggt
atgtcgtagg
gaaattgtgg
tattttatat
ctaatttgca
atatgatact
cagcaactac
tgaatattga
catccaaagt
atttgttott
gatcaaaaca
aggagagggg
atgtaaaatc
tggcagtaac
cttactgaac

gctgggccge
gccecgegggg
cggaatcagg
tttccctgct
gttctcgtat
cggtcccccg
gctgctggtg
tctcccagaa
gcagtttata
tgagaaccga
aaaactaaat
gagcctcgge
tctgtgggea
tcctgatttt
agatgttgtg
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ttaggagaac
gaaatgtcac
ggtgcagtgg
ttgatctttc
ttaggttact
cctcgggcaa
acggttattc
tcagttgatg
atgagtgacc
ttgggtcagce
gcaattgcag
ccactagaaa
cgcacaaagt
tactttggga
tctattggtg
atagaagctt
ctcaaactct
gtatataaca
tttaaagaaa
tgcccegage
cgtgtggaca
actgccaagg
tctgatctag
agcaaccaaa
tacaacactg
ccggttgatg
gatgtaggct
ttcaatcttc
caagaagaaa
gaaattcact
gttccttcaa
gttggaagtg
gaaaagaacc
tgtaatgcag
agtgaaaatt
acctgctggt
atttggaacg
gaaatcaaca
ctgatgataa
ataattgctg
ttcaaaagaa
ctcagtagct
ttgctgttty
taaactaacc
9999tggggy
gatgggggaa
ttgtgtcaga
ctcagatttt
agaagtggaa
tgttaacaag
tgccacagat
ggttcctrtt
tgcttgaata
gcgatataga
ccatctgcta
ctagtgaatt

tgtacgggag
ccgcagggec
aggggcgagc
ctcaccgggce
ccctecggeca
gtcagaccca
ttagcgctca
gcaaaaatat
aatccaaaag
atgggagatg
ttgcaaactt
ttgatcctca
cagcaatgtg
cagctctcag
gttgtgtgtg

aaattttcag
aagtgggatt
gagcttttgg
Ctaaacaagc
ctgtggetge
attataccgg
aggctcaccg
tggataaaga
taaagaaaga
accaatttct
ctctttcaga
atcagaattc
attcccagaa
ggtccttgga
cctttggaca
cattcacacc
gcttcagtge
tcacacttga
acaatgaaag
acatcattta
tcagtctgga
tcttcagtat
tcctagatgt
acaaaaggtt
gaattgttgt
ggacagaagt
accctgettt
aaaaccttca
acaaggctga
taacaagatc
tcgtgcacag
ttccagtaag
cactgatgta
atatcaatcc
tcaggcacac
‘tgaaagacgt
ggactttcgc
cctataaccc
tgaaacctga
gaatcctttt
aatatgaaaa
gaaccagcag
cgtgaatgga
tggtatttta
aggtgcgggg
aaaaagtaat
aacatgaaat
aagggggaaa
gtgcttgata
aggggaaaac
gatacttcca
agaccacggce
actgagctta
gactaaggca
gaagcccatc
tctgaaagat

ccaaggtgeg
g9g9g9gtggggc
€ggggcgggc
gggggagaga
agggtatcct
ggatggggcc
gtcaaggcat
tttceggtee
gcaactggtt
tgtataaatg
caacaagcat
ccaggaacat
ggaatcagta
ccagettcte
atgaatcaaa
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3000
3060
3120
3180
3240
3300
3360
3420
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tagtatttat
tataggcccc
gtttaacttg
ccaatatggt
ttattcagca
cggtgaatca
tatactgagg
aaatttaata
tgtgtctgat
cattgaaggt
cagtgcagat
ctggagtggg
ctttgaccaa
aatttctact
ccagatagtg
aggtgaccag
caccattaca
ggaaggaaga
tgaaggcccc
catcaacatg
tggagctgta
aatcttggga
tggctatgga
agtggttcaa
agaaaaaatc
aaagttcaga
tgcagatgga
gtgcctgcag
tatacaggag
aaaccctggc
tcctttccac
ccgacaaata
aacattttca
tgatttttca
aacatgccag
aaagagagaa
gaatcaggcg
taatttggtc
taccaacata
ttttgaagat
agtaagcatg
gatgtaccta
caatccactg
gcacaccaaa
agacgttcac
tttcgcatca
taaccctgag
acctgatgag
ccttttgetg
tgaaaagatg
cagcagacct
aatggatttc
attttaagag
gcggggggea
agtaatcttt
tgaaatgctt
gggaaaactg
ttgatatgta
gaaaacaaaa
cttccaagtg
cacggctgec
agcttagagt
aaggcacaaa
cccatcctgt
cagttctctt
gagtaatttc
gtaccattat
ccctecttta
attagggggg
ccttaacttc
tgaatttcta
atttcaccag
gtggctgtct
tttgttcaaa
gcattttaac
cccatttcta
aaacttagag
tctataaact
tgcttttagt

ccttgggatg
acaaagacac
aacacatata
ggggacctca
gcttectggtg
catgatggtt
tttggcatag
aaagaaataa
gaagcagctc
actgttcaag
tactcttctc
accattgtcc
attctgcagg
ggagaaagca
ctatatagtg
attggctcct
gacgtgctct
gtctacctgt
gagggcattg
gatggcttta
tacatttaca
tccgatggag
gatttaaatg
ctctggtcac
actttggtca
cctactaagc
ttttcatcca
aagaatatgg
ccctetgatg
actagccctg
aaagactgtg
ccagctgcetc
gtaacgctga
gaaaacttgt
gtggctgcat
caacaggtga
tctctcagtt
aacctcaaaa
aatttttatg
gttggtccaa
gcaactgtaa
actggggtgc
aaaataggac
gaattgaact
atgaaaggag
tcaacgttcc
atatatgtga
aaagccgaag
ttagctctgg
accaaaaatc
acctgcagtg
tttttaaatc
aaaactgcag
ggtagggaaa
aaactggctg
ccaagcatga
ttctctttaa
agtacttcca
cacaggtttt
ataattttat
ccttccacac
atacctccta
attttgttta
gccagaggaa
ctaggatttg
tttggcaacc
tatagaagcc
ccecteatec
aaagtcatct
agggagctat
aatgttggaa
aagttacaga
tgtttctgaa
aggtagatcc
aagcacccca
ctttttgcac
gaaaagggca
tcagagtcct
tttaaaagtc

cagtaaagaa
aggtggggtt
aaaccaaaga
caaacacatt
ggcgacgaag
caatgttgaa
cagttcttgg
aagcaatcgc
tactagaaaa
gaggagacaa
aaaatgatat
agaagacatc
acagaaatca
ctcactttgt
tgaatgagaa
attttggtag
tggtaggtgc
ttactatcaa
aaaacactcg
atgatgtgat
atggtcatca
cctttaggag
gggattccat
aaagtattgc
acaagaatgc
aaaacaatca
gagtaacctc
tagtaaatca
ttgtcaactc
cccttgaagce
gtgaggacgg
aagaacaacc
aaaataaaag
tttttgcatc
ctcagaagtc
cttttactat
tccaagectt
ttecctctect
aaatctcttc
aattcatctt
tcatccacat
aaacagacaa
aaacatcttc
gcagaactgc
aatactttgt
agacagtaca
ttgaagataa
taccaacagg
ttgcaatttt
cagatgagat
ggaaccggca
ccatattttt
gtcagtttgg
taatagggaa
gcccagagtt
caacttttaa
aatatttgtc
cttgtgtata
ttcaatttat
ttataaacta
cccatcttge
tatgtccatt
aaactcagaa
ggaaaaggag
tttggctgac
ttcctectec
ctctacagcc
aaagttccca
gtttaattta
tttcatttag
tgttatggga
tgaggcactg
gtacttaaac
tgagatgatt
gtcactagga
cttattttct
cagacactac
cattataaaa
tatgatctgg

ttttttggaa
aattcagtat
agaaatgatt
cggagcaatt
tgctacgaaa
agctgtgatt
gtacttaaac
tagtattcca
ggctgggaca
ctttcagatg
tctgatgetg
tcatggccat
cagttcatat
tgctggtgct
tggcaatatc
tgtgctgtgt
accaatgtac
agagggcatt
atttggttca
tgttggttca
gggcactatc
ccatctccag
caccgatgtg
tgatgtagct
tcagataatt
agtggccatt
cagggggtta
agcacagagt
tttggatttg
ctattctgag
actttgcatt
ctttattgtc
ggaaagtgca
attctccctg
tgttgcctgce
taactttgac
aagtgaaagc
gtatgatgct
ggatgggaat
ctccctgaag
ccctcagtat
ggctggtgac
ttctgtatct
ttcctgtagt
taatgtgact
gctaacggca
cactgttacg
agttataata
atggaagctc
tgatgagacc
gcatcccagce
tttatcatgt
aatgaagaaa
aatacctatt
tacattctaa
agaaaaatat
tttaaacagc
ttttaatgaa
gctgectcatc
ggtaaaattt
tctaatgatc
taagttagga
tataacatgt
gaaatttcct
tggcagtaac
cttactgaac
tgactttctc
ctccttcagg
cacacttgca
tgctaaacaa
tgtaaacaat
gaagccacca
ttccacaaga
tggtcagatt
tgcagatgga
ctgttcctga
atatctaaag
tgggaagact
acttcctata

1543SEQLISTING. TXT

aaatttgtac
gccaataatc
gtagcaacat
caatatgcaa
gtaatggtag
gatcaatgca
agaaacgccc
acagaaagat
ttaggagaac
gaaatgtcac
ggtgcagtgg
ttgatctttc
ttaggttact
cctcgggeaa
acggttattc
tcagttgatg
atgagtgacc
ttgggtcagc
gcaattgcag
ccactagaaa
cgcacaaagt
tactttggga
tctattggtg
atagaagctt
ctcaaactct
gtatataaca
tttaaagaaa
tgccccgagce
cgtgtggaca
actgccaagg
tctgatctag
agcaaccaaa
tacaacactg
ccggttgatg
gatgtaggct
ttcaatcttc
caagaagaaa
gaaattcact
gttccttcaa
gtaacaacag
accaaagaaa
atcagttgta
ttcaaaagtg
aatgttacct
accagaattt
gctgcagaaa
attcccctga
ggaagtataa
ggcttcttca
acagagctca
cagggtttgc
cgtaggtaaa
ttgtgggggg
ttatatgatg
tttgcattgt
gatactctca
aactacagaa
tattgatgtt
caaagttgcc
gttgttggtt
aaaacatgct
gagggggcga
aaaatcccat
ttctetttta
ctagtgaatt
cactctccca
tccageggte
acagctgctg
tgaattactg
gtaagaaaaa
gtaaagtaag
aattagcagg
gtgaatttga
gggataaggc
ccacactttg
gcccccacat
ctttggacaa
gagctggagt
atacaaatac

aaggcctgga
caagagttgt
cccagacatc
gaaaatatgc
ttgtaactga
accatgacaa
ttgatactaa
actttttcaa
aaattttcag
aagtgggatt
gagcttttgg
Cctaaacaagc
ctgtggctgce
attataccgg
aggctcaccg
tggataaaga
taaagaaaga
accaatttct
ctctttcaga
atcagaattc
attcccagaa
ggtccttgga
cctttggaca
cattcacacc
gcttcagtgce
tcacacttga
acaatgaaag
acatcattta
tcagtctgga
tcttcagtat
tcctagatgt
acaaaaggtt
gaattgttgt
ggacagaagt
accctgcettt
aaaaccttca
acaaggctga
taacaagatc
tcgtgcacag
gaagtgttcc
agaacccact
atgcagatat
aaaatttcag
gctggttgaa
ggaacgggac
tcaacaccta
tgataatgaa
ttgctggaat
aaagaaaata
gtagctgaac
tgtttgcgtg
ctaacctggt
tgggggaggt
ggggaaaaaa
gtcagaaaca
gattttaagg
gtggaagtgc
aacaagaggg
acagatgata
ccttttagac
tgaataactg
tatagagact
ctgctagaag
ggaggcacaa
tctgaaagat
cctecctggtg
caaagttatc
tgcattagat
tatataaact
taagctcgag
acatctcagg
tgcaccttct
cctaggcaag
ccagcaatct
agaaacacca
tctctaggag
gtccttgacc
tcagcagtga
acaatcctcc
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aagaatttga
gacaaccttg
acagaattac
tttatagaaa
cagctgtgag
actggagaaa
tacctgaagc
caagtccagc
caatgtggcec
ggtggatcac
taataatata
agctgaggca
gccactgcac
aaaagttagt
cacatccttc
taaacataca
gtttacactg
accatttatc
gtgattcttc
gtatgtttag
gtcatgacaa
ctcaagcact
gtttaaataa
ggcataaaag
agaatgtggt
gcttatgaag
gaactcctaa
ctattaaaac
actaaaaatt
tataacccaa
cttaaactga
cttttgtgta
agaggtgaat
ttgaactcta
tattttggca
atatatttta
tcaaatgtgg
aaaaataaat

<210> 12

<211> 5361
<212> DNA
<213> Homo

<400> 12

ctgcaaaccc
ggggcecgege
tgtttggect
cagtttgggt
tcaccctgga
ctatccactg
actgagatga
ggttttctca
ggtgtgtgtt
cagccctgece
ccttgggatg
acaaagacac
aacacatata
ggggacctca
gcttctggtg
catgatggtt
tttggcatag
aaagaaataa
gaagcagctc
actgttcaag
tactcttctc
accattgtcc
attctgcagg
ggagaaagca
ctatatagtg
attggctcct
gacgtgctct
gtctacctgt
gagggcattg
gatggcttta
tacatttaca
tccgatggag

cttggaaaaa
actaccctgg
tttgtagttg
aaacagcatg
aatttgctgc
ctagtcatta
tccagctact
ctaagcaaca
aggcacggtg
gaggtcagga
aaaattagct
ggagaatcac
tccagectgg
actgtatatg
cttttactct
tatacggaac
tttccaggga
acaccaggac
cttgcagggg
cagcattcct
tcaaaaaatg
tttaagcaaa
aagctatgtg
atgtcatatt
aaaaacttga
aaactacaga
ctgaacagaa
tgtgaagagt
attataaagg
tatatgaaaa
gatccctgat
cattcaggca
gagaaacatg
aagactgaaa
gattaagtca
aagaaattgt
tgtttgatgt
gcatgtrtgt

sapiens

agcgcaacta
cgctgecget
acaatgttgg
atgcagtgca
gtggctttcc
ccacatgtga
aaaccaacat
catgtggtcc
ctgacatcag
cttcecctcat
cagtaaagaa
aggtggggtt
aaaccaaaga
caaacacatt
ggcgacgaag
caatgttgaa
cagttcttgg
aagcgatcge
tactagaaaa
gaggagacaa
aaaatgatat
agaagacatc
acagaaatca
ctcactttgt
tgaatgagaa
attttggtag
tggtaggtgc
ttactatcaa
aaaacactcg
atgatgtgat
atggtcatca
cctttaggag

aatgtcaaag
cctggeecgt
acaacacaaa
gtattctcca
ttcattccaa
gcttgataaa
tgagagactg
tagcaagacc
gctcacacct
gtttgagact
gggcgtagta
ttgaacccgg
gtgacagggc
taaatactag
gtctcaccte
ttgaaagctt
gtagttgaat
agggtctctc
ctgtcctgta
ggcctctage
tcteccagaca
ggtaagtatt
ttcctattca
caaatttcca
ctgcaacaca
gatttaaaat
atttttctac
aaaactaaag
ttataatttt
tctcaaaaat
ccatctttaa
tacccatttt
ggggaaaagt
ctgtagccat
aaatatgaat
cttggatatt
ttttgattaa
acaaaa

cggtecccceg
gctgctggtg
tctcccagaa
gcagtttata
tgagaaccga
aaaactaaat
gagcctegge
tctgtgggca
tcctgatttt
agatgttgtg
ttttttggaa
aattcagtat
agaaatgatt
cggagcaatt
tgctacgaaa
agctgtgatt
gtacttaaac

tagtattcca.

ggctgggaca
ctttcagatg
tctgatgctg
tcatggccat
cagttcatat
tgctggtgct
tggcaatatc
tgtgctgtgt
accaatgtac
aaagggcatt
atttggttca
tgttggttca
gggcactatc
ccatctccag
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gaaaacaggt
ggtggcagtc
acaaacaaaa
gttaggtatg
caaaatttta
gaatatttaa
agacaggaag
ctgtctcaaa
gtaatcccaa
agcctggeca
gcaggtgect
gaggcagagg
aagactctgt
cttttcaatg
ctttaggtga
tggttagect
tactataaac
aacctgggceg
ccttgtagga
tacccgatgc
ttgtcaaatg
catacaagaa
acaatatttt
tttcataaat
aggcttataa
tgtgcatgac
ctagcaatgt
ccaatttatt
ataatgtatt
taagacatca
tatttcaatt
aatcaatttg
atgaaatagg
tatgtaaata
gtatatattg
ttcctttata
atgtgttttg

gtcagaccca
ttagcgctca
gCaaaaatat
aatccaaaag
atgggagatg
ttgcaaactt
ttgatcctca
cagcaatgtg
cagctctcag
gttgtgtgtg
aaatttgtac
gccaataatc
gtagcaacat
caatatgcaa
gtaatggtag
gatcaatgca
agaaacgccc
acagaaagat
ttaggagaac
gaaatgtcac
ggtgcagtgg
ttgatctttc
ttaggttact
cctcgggceaa
acggttattc
tcagttgatg
atgagtgacc
ttgggtcagc
gcaattgcag
ccactagaaa
cgcacaaagt
tactttggga-

tatctgecca
cagggctatc
aaggcataaa
ccagagtcca
tttaaaaaaa
cagctagtgg
atcgcttgag
aaaatgacta
cactttggga
acatggtgaa
gtaatcccag
tttcagtgag
ctcaaacaaa
tgctatacaa
gtacttcctt
tgccttaggt
cattagccac
ctactgtcat
cagcagccct
cagagcatgc
cctectgggg
atttaggggg
tgctttaaaa
ggtgtacaga
aatagtaaga
tcatttcage
tattcttgta
atagtcacac
tacctgtcct
tcatacagaa
tgcacacata
aaaggttaat
tgaaaatctt
aagtttcata
cataactatg
cataatagat
cctctttcca

ggatggggcc
gtcaaggcat
tttccggtcc
gcaactggtt
tgtataaatg
caacaagcat
Cccaggaacat
ggaatcagta
ccagcettctce
atgaatcaaa
aaggccttga
caagagttgt
cccagacatc
gaaaatatgc
ttgtaactga
accatgacaa
ttgatactaa
actttttcaa
aaattttcag
aagtgggatt
gagcttttgg
Ctaaacaagc
ctgtggctgc
attataccgg
aggctcaccg
tggataaaga
taaagaaaga
accaatttct
ctctttcaga
atcagaattc
attcccagaa
ggtccttgga

tgtgcatatg
tgtactgttt
atgccagegg
attcttttaa
aaaaaaaaag

tgctggtgtg 6

cccaggagtt
tttaaaaaga
ggctgaggcc
accccatctc
ttactcggga
ccgagatcge
caaacaaaaa
acaattatag
aaataagtgc
aatcagccta
ttgtctetgc
ttggggccag
gtcctagaag
tcceccecgea
ggcagtattt
aaaaaacatt
gtaagtagag
caaggtctat
tagtaaaata
agcaaaataa
aaatagttac
aagtgattat
gatatatagc
ggcaggattc
aaacaatgcc
ttaaacctct
aactatttct
tgtacctgtt
ttagaattgt
aagtcttttt
caaaaactgt

agaacggaca
tttaaattgt
ttcaagtgaa
actggttggt
tcctgttgac
tccaaatgtt
gggaactgga
ttacacaacg
acctgcaact
tagtatttat
tataggcccc
gtttaacttg
ccaatatggt
ctattcagca
cggtgaatca
tatactgagg
aaatttaata
tgtgtctgat
cattgaaggt
cagtgcagat
ctggagtggg
ctttgaccaa
aatttctact
ccagatagtg
aggtgaccag
caccattaca
ggaaggaaga
tgaaggcccc
catcaacatg
tggagctgta
aatcttggga
tggctatgga
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gatttaaatg
ctctggtcac
actttggtca
cctactaagc
ttttcatcca
aagaatatgg
ccctctgatg
actagccctg
aaagactgtg
ccagctgctc
gtaacactga
gaaaacttgt
gtggctgeat
caacaggtga
tctctcagtt
aacctcaaaa
aatttttatg
gttggtccaa
gcaactgtaa
actggggtgc
aaaataggac
gaattgaact
atgaaaggag
tcaacgttcc
atatatgtga
aaagccgaag
ttagctctgg
accaaaaatc
acctgcagtg
tttttaaatc
aaaactgcag
gtagggaaat
aactggctgg
caagcatgac
tctctttaaa
gtacttccac
acaggttttt
taattttatt
cttccacacc
tacctcctat
ttttgtttaa
tgtgccagag
cttctaggat
ttctttggea
tattatagaa
ttacccctca
gggaaagtca
ttcagggagce
ctaaatgtty
ccagaagtta
gctgtcttgt
gttcaaaagg
ttttaacaag
atttctactt
cttagattaa
aaacttcaga
tttagtttta
caagaatttg

<210> 13

<211> 5467
<212> DNA
<213> Homo

<400> 13

cagtgcgcee
cttcgccteg
ccceegggeg
cccecctggg
ctcagagcgt
ggcttctaga
ggccgctecg
cggccccagg
ggcggcgect
tagatcagca
ggctcggcaa
agaaaatgct

gggattccat
aaagtattgc
acaagaatgc
aaaacaatca
gagtaacctc
tagtaaatca
ttgtcaactc
cccttgaage
gtgaggatgg
aagaacaacc
aaaataaaag
tttttgcatc
ctcagaagtc
cttttactat
tccaagectt
ttcctctect
aaatctcttc
aattcatctt
tcatccacat
aaacagacaa
aaacatcttc
gcagaactgc
aatactttgt
agacagtaca
ttgaagataa
taccaacagg
ttgcaatttt
cagatgagat
ggaaccggca
ccatattttt
gtcagtttgg
aatagggaaa
cccagagttt
aacttttaaa
atatttgtct
ttgtgtatat
tcaatttatg
tataaactag
ccatcttgct
atgtccattt
aactcagaat
gaaggaaaag
ttgtttggct
accttcctec
gccctctaca
tccaaagttc
tctgtttaat
tattttcatt
gaatgttatg
cagatgaggc
ttctgaagta
tagatcctga
caccccagtc
tttgcacctt
aattcacaga
gtcctcatta
aaagtctatg

caccgatgtg
tgatgtagct
tcagataatt
agtggccatt
cagggggtta
agcacagagt
tttggatttg
ctattctgag
actttgcatt
ctttattgtc
ggaaagtgca
attctcccta
tgttgcetgce
taactttgac
aagtgaaagc
gtatgatgct
ggatgggaat
ctccctgaag
ccctcagtat
ggctggtgac
ttctgtatct
ttcctgtagt
taatgtgact
gctaacggca
cactgttacg
agttataata
atggaagctc
tgatgagacc
gcatcccagce
tttatcatgt
atgaagaaat
atacctattt
acattctaat
gaaaaatatg
ttaaacagca
tttaatgaat
ctgctcatcc

gtaaaatttg’

ctaatgatca
aagttaggag
ataacattta
gaggaaattt
gactggcagt
tcccttactg
gcctgacttt
ccactcettc
ttacacactt
tagtgctaaa
ggatgtaaac
actggaaacc
ctttttcttc
gatgatttgg
actaggatgc
attttctctg
cactacatat
taaaatggga
atctgatctg

acttggaaaa g

sapiens

atcgcgeggc
ccecgcagege
atctgtcaga
ggccgggggc
cgggatatcg
actacaccga
gtgctgtcca
cggggeggee
cgagcggetg
ttctctaact
gtagatggcg
gacaataaca

tcctegggge
ccteccgeata
gcacctcgceg
ggggccaggce
ggtggcgget
ccctegtgte
gcagccatag
gggatggagc
caggttcttc
tgtttogtgg
ataacagtca
caaaggccaa

tctattggtg
atagaagctt
ctcaaactct
gtatataaca
tttaaagaaa
tgcceccgage
cgtgtggaca
actgccaagg
tctgatctag
agcaaccaaa
tacaacactg
ccggttgatg
gatgtaggct
ttcaatcttc
caagaagaaa
gaaattcact
gttccttcaa
gtaacaacag
accaaagaaa
atcagttgta
ttcaaaagtg
aatgttacct
accagaattt
gctgcagaaa
attccectga
ggaagtataa
ggcttcttca
acagagctca
cagggtttgc
cgtaggtaaa
tgtggggggt
tatatgatgg
ttgcattgtg
atactctcag
actacagaag
attgatgtta
aaagttgcca
ttgttggttc
aaacatgctt
agggggcgat
tgtaaaatcc
cctttctett
aacctagtga
aaccactctc
ctctccageg
aggacagctg
gcatgaatta
caagtaagaa
aatgtaaagt
accaccaaat
cacaagagtg
tcagattggg
agatggacca
ttcctgagee
ctaaagcttt
agactgagct
gacttcctat

acctgctgec
gggcccegec
agcgtacgtg
tataaaccgc
cgggacggag
ctccctteat
ggagccgeac
ggggccgega
tgtgtggcag
agaaccattg
tgtggagatg
tgtcacaaaa
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cctttggaca
cattcacacc
gcttcagtge
tcacacttga
acaatgaaag
acatcattta
tcagtctgga
tcttcagtat
tcctagatgt
acaaaaggtt
gaattgttgt
ggacagaagt
accctgecttt
aaaaccttca
acaaggctga
taacaagatc
tcgtgcacag
gaagtgttcc
agaacccact
atgcagatat
aaaatttcag
gctggttgaa
ggaacgggac
tcaacaccta
tgataatgaa
ttgctggaat
aaagaaaata
gtagctgaac
tgtttgcgtg
ctaacctggt
gggggaggtg
gggaaaaaaa
tcagaaacat
attttaaggg
tggaagtgct
acaagagggg
cagatgatac
cttttatacc
gaataactga
atagagacta
catctgctag
ttaggaggca
atttttgaaa
ccacctectg
gtccaaagtt
ctgtgcatta
ctgtatataa
aaataagcta
aaaacactct
tagcaggtgc
aatttgacct
ataaggccca
cactttgaga
cccacattct
gacaagtcct
ggagttcagc
aatacaaata

ttggcgectt
cgctgcgege
cctcaggaag
cggttaggag
gacgcgctag
cctgeggggc
ggggagcggg
gcctgtgggg
ttcagaatga
tcatataccc
aaacttgctg
ccaaaaaggt

agtggttcaa
agaaaaaatc
aaagttcaga
tgcagatgga
gtgcctgeag
tatacaggag
aaaccctggc
tcctttecac
ccgacaaata
aacattttca
tgatttttca
aacatgccag
aaagagagaa
gaatcaggcg
taatttggtc
taccaacata
ttttgaagat
agtaagcatg
gatgtaccta
caatccactg
gcacaccaaa
agacgttcac
tttcgcatca
taaccctgag
acctgatgag
ccttttgctg
tgaaaagatg
cagcagacct
catggatttc
attttaagag
€ggggggcag
gtaatcttta
gaaatgcttc
ggaaaactgt
tgatatgtaa
aaaacaaaac
ttccaagtga
acggctgccc
gcttagagta
aggcacaaaa
aagcccatcc
caacagttct
gatgagtaat
gtggtaccat
atccectect
gatattaggg
actccttaac
gagtgaattt
caggatttca
accttctgtg
aggcaagttt
gcaatctgca
aacaccaccc
ctaggagaaa
tgacctctat
agtgatgctt
cacaatcctc

ttceettgge
gcatccccge
tgacgcacag
ccgecatecc
tgtgagtgeg
tggctggage
aaagcggtcg
aaggggctgt
tggatcaagc
ggttcagect
tagatgaaga
gtagtggaag
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tatctgctat
cttgggctat
gtctccagtg
tgacctgaag
gctgctgaat
tgcgttgtat
acattttgtt
gaacggtaga
tgcaacagtt
tttatacact
agaaaaggtt
gactaaattt
aggtgaccct
gtcatcagga
gtttgggaat
ggtaacctca
aattcttaac
tggggcccag
cctattgaaa
cagaagcatt
atggctagag
taaagcggtt
tattgagaaa
cagcaactgg
tgcatattct
tttgggtacc
agtggcacga
tgaattgaac
gaaccaatac
tcgtggagac
aacagacaga
cctctectecce
ctctcacacg
ttttaatgaa
tgcaaatgcc
atagcttcca
ttttcagtag
gatgtcttta
aataaccact
tttgtaatgg
gtgaatgatc
actttgagtg
ttctccaaat
agaaacagtt
aggtccttet
tgttaacctc
tcttttecte
tccaaagcac
actttaaaga
tctgtcettt
atggtgtttt
tatactgtcg
gaagttttgc
aattgaataa
gaagcgagca
gttataaatc
tttatccaag
cctaacacat
ctaccacagt
attatcggga
gatcgttagt
gcagaaacat
attactacaa
ctctacttaa
ctttatcaca
gaattgacct
aaggagagtc
gtaggtatga
ctgtttgtca
ggttcttagt
ctctttaatc
agctaagtga
atgaaagcat
agcagtgagt
gccagtacgt
ctggtcttga
aatgagttct
ttgaatgttc
ataaaagctg

gggactattg
‘tgtaaagggg
agggaggagc
agaaagttgt
gaaaattcat
gttgaaaatc
aagattcagg
cttgtttacc
actggtaaac
cctgtgaatg
gcaaatgctg
cccattgtta
tacacacctg
ttgcctaata
atggaaggag
gaaagcaaga
atctttggag
agagatgcat
cttgcccaga
atctttgeca
ggataccttt
cttggtacca
acaatgcaaa
gccagcaaag
ggaatcccag
accatggaca
gcagctgcag
ctggactatg
agagcagaca
ttcttecgtg
tttgtcatga
tacgtatctc
ctgccagett
acgctgttca
ctctctggtg
tgagaacagc
ggctacaaaa
ggcagcagct
taaaaaatgt
gaactgcctc
tctctgaatce
atcctccaac
gagatctaag
aactttcaga
gctggataaa
agtgtcattt
tgtcccttec
attgaaagag
ataatatgct
tggcactgag
tttaatagaa
gtttttttta
atttatggtc
agttgaagct
ctgaccagat
aatgtcactt
gtgtaactct
tatcgggagce
gtctgtatcg
acagtgtttc
atctaacatg
tttgtggtca
aatttgaaat

tgagatagta -

ttatttgcat
tttgacttaa
ccctgaaggt
ataagttcga
tagggcagtt
gtcacttacc
ttcagtttta
aaaggtcata
gtggcatgtt
ctcttcagaa
gctaacaggc
gatgtcttct
gtcatgattc
ttgaaatttt
ttatgtgcaa

ctgtgatcgt
tagaaccaaa
caggagagga
cggagaaact
atgtccctcg
aatttcgtga
tcaaagacag
tggtggagaa
tggtccatgce
gatctatagt
aaagcttaaa
acgcagaact
gattcccttc
tacctgtcca
actgtccctce
atgtgaagct
ttattaaagg
ggggccctgg
tgttctcaga
gttggagtgc
cgtccctgea
gcaacttcaa
atgtgaagca
ttgagaaact
cagtttcttt
cctataagga
aggtcgetgg
agaggtacaa
taaaggaaat
ctacttccag
agaaactcaa
caaaagagtc
tactggagaa
gaaaccagtt
acgtttggga
agggtagtct
cctgatgtta
tttaatacag
ccatgatgga
tttcctgttyg
ctaagggctg
ttcatttgat
cctttccata
agagatgggc
atgaggttca
atgaaaagag
cccataagcc
aaccagtttc
gccaaatttt
atatttattg
tataattatc
aataaaagca
aacacttaag
aagatttaga
aagaatgctg
aaaggctgtg
aattcccatt
agtgtcttcc
gagacagtga
ccataatttt
tatcccaact
ttaagcattg
ttagcttggg
gcatacattt
gttacctcct
agcagaggga
ctgacacgtc
agctccgtga
ggaaacggcc
tagatttaca
tctttaatct
gctgagattc
catcgtataa
aaccctttte
tcaatattcc
cgttaaggag
actattctag
agactttctt
cagtgtggag

ctttttcttg
aactgagtgt
ctteccctgea
ggacagcaca
tgaggctgga
atttaaactc
cgctcaaaac
tcetgggggt
taattttggt
gattgtcaga
tgcaattggt
ttcattcttt
cttcaatcac
gacaatctcc
tgactggaaa
cactgtgagc
ctttgtagaa
agctgcaaaa
tatggtctta
tggagacttt
tttaaaggct
ggtttctgcc
tccggttact
cactttagac
ctgtttttgc
actgattgag
tcagttcgtg
cagccaactg
gggcctgagt
actaacaaca
tgatcgtgte
tcectttecga
cttgaaactg
ggctctaget
cattgacaat
ggtttctaga
aaattccatc
ggtagataac
atattcccct
ttgttaatga
gtctctgctg
gctaaatagg
aggaatgtag
ttgttttctt
actgttgatt
gggaccagaa
tccatttagt
aggtgtttag
ggccaaagtg
tttatttatc
ggaagcagtg
gcatctgcta
ggttttagaa
gatgaattaa
gttttcctaa
gtagtactcc
ttgcaaaatt
ataatgtata
tctecatatg
cttcatgcaa
cctataattc
ggtgggtaaa
tttttgttac
ataatgtttg
ataaacttag
ctttgtatag
tgcctaccea
gtgaaccatc
tcctagggaa
gcctecacttg
cctcttttat
ctggttcggg
cacaatatga
tacagttagg
tgaatgaaat
atgggccttt
aacttgcatg
tgtaaacaaa
attccttgte
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attggattta
gagagactgg
gcacgtcgct
gacttcaccg
tctcaaaaag
agcaaagtct
tcggtgatca
tatgtggcgt
actaaaaaag
gcagggaaaa
gtgttgatat
ggacatgctc
actcagtttc
agagctgctg
acagactcta
aatgtgctga
ccagatcact
tccggtgtag
aaagatgggt
ggatcggttg
ttcacttata
agcccactgt
gggcaatttc
aatgctgcett
gaggacacag
aggattcctg
attaaactaa
ctttcatttg
ttacagtggc
gatttcggga
atgagagtgg
catgtcttct
cgtaaacaaa
acttggacta
gagttttaaa
cttgtgctga
ccatcatctt
ctgtacttca
atctctagaa
aaatgtcaga
aaggttgtaa
agataccagg
ctggtttect
gccaatgagg
gcaggaataa
gccaaagact
tctttgttat
ttgcagactc
ttaatcttag
agtgacagag
ccttccataa
ataaaaccca
aacagccgtc
atttaattag
atgcagtgaa
tgcaaaattt
tccagtacct
aagaacaagg
ttacactaag
tgacatcttc
cctatctttt
ttcaaccact
ctttatggtt
ctattgacaa
tgcggacaag
aaggtttggg
ttcgtggtga
attataaacg
aagttcatag
aatgtgtcac
cttggactga
tgttacgcac
atacagggca
gttgagttac
atcagactag
tggaggtaaa
acctttactg
tgatatgtcc
tgatttaata

tgattggcta
caggaaccga
tatattggga
gcaccatcaa
atgaaaatct
ggcgtgatca
tagttgataa
atagtaaggc
attttgagga
tcacctttge
acatggacca
atctggggac
caccatctcg
cagaaaagct
catgtaggat
aagagataaa
atgttgtagt
gcacagctct
ttcagcccag
gtgccactga
ttaatctgga
tgtatacgct
tatatcagga
tccetttect
attatcctta
agttgaacaa
cccatgatgt
tgagggatct
tgtattctge
atgctgagaa
agtatcactt
ggggctccgg
ataacggtgc
ttcagggagce
tgtgataccc
tcgtgctaaa
ggtactacta
agttaaagtg
ttttaagtgc
aaccagttat
gtggtcgctt
ttgaaagacc
cattcctgaa
tctgaaatgg
ggccttaata
tagtatattt
ttttgtttct
agtttgtcag
gggagagctt
ttcactataa
ttatgacagt
acagatactg
agccaaatgt
gggttgctaa
ttgtgaccaa
tatagctcag
ttgtcacaat
tagtttttac
ggtgtaagta
aaagcttgaa
agttttagtt
gtaaaatgaa
tctecaggtc
gtcattttaa
ttttaatcca
ggctgtgggg
tcaattaaat
tgatgatcag
ggtctcttca
tactcacagt
catttagcgt
acgtacttaa
tgcattttgce
ttcctatcaa
tgacaagctc
ggataaaatg
tgttagctct
ttatcattgt
aaatacttaa
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acactga

<210> 14

<211> 5397

<212> DNA

<213> Homo sapiens

<400> 14

cagtgcgccc atcgcgcgge
cttcgeetcg ccecgcagege
ccceecgggeg atctgtcaga
ccceccetggg ggecgggggce
ctcagagcgt cgggatatcg
ggcttctaga actacaccga
ggccgetecg gtgetgtcca
c€ggccccagg cggggeggec
ggcggegect cgagceggetg
tagatcagca ttctctaact
ggctcggcaa gtagatggcg
agaaaatgct gacaataaca
tatctgctat gggactattg
cttgggctat tgtaaagggg
gtctccagtg agggaggagc
tgacctgaag agaaagttgt
gctgctgaat gaaaattcat
tgcgttgtat gttgaaaatc
acattttgtt aagattcagg
gaacggtaga cttgtttacc
tgcaacagtt actggtaaac
tttatacact cctgtgaatg
agaaaaggtt gcaaatgctg
gactaaattt cccattgtta
aggtgaccct tacacacctg
gtcatcagga ttgcctaata
gtttgggaat atggaaggag
ggtaacctca gaaagcaaga
aattcttaac atctttggag
tggggcccag agagatgcat
cctattgaaa cttgcccaga
cagaagcatt atctttgcca
atggctagag ggataccttt
taaagcggtt cttggtacca
tattgagaaa acaatgcaaa
cagcaactgg gccagcaaag
tgcatattct ggaatcccag
tttgggtacc accatggaca
agtggcacga gcagctgcag
tgaattgaac ctggactatg
gaaccaatac agagcagaca
tcgtggagac ttcttcegtg
aacagacaga tttgtcatga
cctectecteece tacgtatctc
ctctcacacg ctgccagctt
ttttaatgaa acgctgttca
tgcaaatgcc ctctctggtg
atagcttcca tgagaacagc
ttttcagtag ggctacaaaa
gatgtcttta ggcagcagct
aataaccact taaaaaatgt
tttgtaatgg gaactgcctc
gtgaatgatc tctctgaatc
actttgagtg atcctccaac
ttctccaaat gagatctaag
agaaacagtt aactttcaga
aggtccttct gctggataaa
tgttaacctc agtgtcattt
tcttttecte tgtcecttec
tccaaagcac attgaaagag
actttaaaga ataatatgct
tctgtcecttt tggcactgag
atggtgtttt tttaatagaa
tatactgtcg gttittttta
gaagttttgc atttatggtc
aattgaataa agttgaagct
gaagcgagca ctgaccagat
gttataaatc aatgtcactt
tttatccaag gtgtaactct

tcectcgggge
cctecgeata
gcacctcgeg
ggggccaggce
ggtggcggcet
ccctegtgte
gcagccatag
gggatggagc
caggttcttc
tgtttggtygg
ataacagtca
caaaggccaa
ctgtgatcgt
tagaaccaaa
caggagagga
cggagaaact
atgtccctcg
aatttcgtga
tcaaagacag
tggtggagaa
tggtccatge
gatctatagt
aaagcttaaa
acgcagaact
gattccctte
tacctgtcca
actgtccctc
atgtgaagct
ttattaaagg
ggggccctgg
tgttctcaga
gttggagtgc
cgtccctgea
gcaacttcaa
atgtgaagca
ttgagaaact
cagtttcttt
cctataagga
aggtcgcetgg
agaggtacaa
taaaggaaat
ctacttccag
agaaactcaa
caaaagagtc
tactggagaa
gaaaccagtt
acgtttggga
agggtagtct
cctgatgtta
tttaatacag
ccatgatgga
tttcctgtty
ctaagggctg
ttcatttgat
cctttccata
agagatgggc
atgaggttca
atgaaaagag
cccataagec
aaccagtttc
gccaaatttt
atatttattg
tataattatc
aataaaagca
aacacttaag
aagatttaga
aagaatgctg
aaaggctgtg
aattcccatt

acctgctgec
gggecccgec
agcgtacgtg
tataaaccgc
cgggacggag
ctcccttcat
ggagccgeac
ggggccgcga
tgtgtggcag
agaaccattg
tgtggagatg
tgtcacaaaa
ctttttcttg
aactgagtgt
cttccctgea
ggacagcaca
tgaggctgga
atttaaactc
cgctcaaaac
tcctgggggt
taattttggt
gattgtcaga
tgcaattggt
trcattcttt
cttcaatcac
gacaatctcc
tgactggaaa
cactgtgagc
ctttgtagaa
agctgcaaaa
tatggtctta
tggagacttt
tttaaaggct
ggtttctgec
tccggttact
cactttagac
ctgtttttgc
actgattgag
tcagttcgtg
cagccaactg
gggcctgagt
actaacaaca
tgatcgtgtc
tcetttecga
cttgaaactg
ggctctaget
cattgacaat
ggtttctaga
aaattccatc
ggtagataac
atattcccct
ttgttaatga
gtctctgcty
gctaaatagg
aggaatgtag
ttgttttctt
actgttgatt
gggaccagaa
tccatttagt
aggtotttag
ggccaaagtg
tttatttatc
ggaagcagtg
gcatctgcta
ggttttagaa
gatgaattaa
gttttcctaa
gtagtactcc
ttgcaaaatt
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ttggcgectt
cgctgegege
cctcaggaag
cggttagggg
gacgcgctag
cctgcggggce
ggggagcgag
gcctgtgggg
ttcagaatga
tcatataccc
aaacttgctg
ccaaaaaggt
attggattta
gagagactgg
gcacgtcgct
gacttcaccg
tctcaaaaag
agcaaagtct
tcggtgatca
tatgtggegt
actaaaaaag
gcagggaaaa
gtgttgatat
ggacatgctc
actcagtttc
agagctgctg
acagactcta
aatgtgctga
ccagatcact
tcecggtgtag
aaagatgggt
ggatcggttg
ttcacttata
agcccactgt
gggcaatttc
aatgctgctt
gaggacacag
aggattcctg
attaaactaa
ctttcatttg
ttacagtggc
gatttcggga
atgagagtgg
catgtcttct
cgtaaacaaa
acttggacta
gagttttaaa
cttgtgctga
ccatcatctt
ctgtacttca
atctctagaa
aaatgtcaga
aaggttgtaa
agataccagg
ctggtttcct
gccaatgagg
gcaggaataa
gccaaagact
tctttgttat
ttgcagactc
ttaatcttag
agtgacagag
ccttccataa
ataaaaccca
aacagccgtc
atttaattag
atgcagtgaa
tgcaaaattt
tccagtacct

ttceettggc
gcatccccge
tgacgcacag
ccgccatcecc
tgtgagtgcg
tggctggagc
aaagcggtcg
aaggggctgt
tggatcaagc
ggttcagect
tagatgaaga
gtagtggaag
tgattggcta
caggaaccga
tatattggga
gcaccatcaa
atgaaaatct
ggcgtgatca
tagttgataa
atagtaaggc
attttgagga
tcacctttgc
acatggacca
atctggggac
caccatctcg
cagaaaagct
catgtaggat
aagagataaa
atgttgtagt
gcacagctct
ttcagcccag
gtgccactga
ttaatctgga
tgtatacgct
tatatcagga
tccctttect
attatcctta
agttgaacaa
cccatgatgt
tgagggatct
tgtattctge
atgctgagaa
agtatcactt
ggggctecgg
ataacggtgc
ttcagggagce
tgtgataccc
tcgtgctaaa
ggtactacta
agttaaagtg
ttttaagtgc
aaccagttat
gtggtcgett
ttgaaagacc
cattcctgaa
tctgaaatgg
ggccttaata
tagtatattt
ttttgtttct
agtttgtcag
gggagagctt
ttcactataa
ttatgacagt
acagatactg
agccaaatgt
gggttgctaa
ttgtgaccaa
tatagctcag
ttgtcacaat

Page 21

21/30

5467

4140

PCT/US2004/025268



WO 2006/022688

cctaacacat
ctaccacagt
tcaaagcttg
ttagttttag
aatttgaaat
tgagatagta
ttatttgcat
tttgacttaa
ccctgaaggt
ataagttcga
tagggcagtt
gtcacttacc
ttcagtttta
aaaggtcata
gtggcatgtt
ctcttcagaa
gctaacaggc
gatgtcttct
gtcatgattc
ttgaaatttt
ttatgtgcaa

<210> 15

<211> 5204
<212> DNA
<213> Homo

<400> 15

ccetgggggc
agagcgtcag
ggcagttcag
cattgtcata
agatgaaact
Ccaaaaccaaa
tcttgattgg
agtgtgagag
ctgcagcacg
gcacagactt
ctggatctca
aactcagcaa
aaaactcggt
ggggttatgt
ttggtactaa
tcagagcagg
ttggtgtott
tctttggaca
atcacactca
tctccagage
ggaaaacaga
tgagcaatgt
tagaaccaga
caaaatccgg
tcttaaaaga
actttggatc
aggctttcac
ctgccagecc
ctgtcttect
ccacctcctg
tgaagcatcc
agaaactcac
tttetttcety
ataaggaact
tcgctggtca
ggtacaacag
aggaaatggg
cttccagact
aactcaatga
aagagtctcc
tggagaactt
accagttggc
tttgggacat
gtagtctggt
gatgttaaaa
aatacagggt
tgatggaata
cctgttgttg
agggctggtc

tatcgggagc
gtctgtatcg
aagatcgtta
ttgcagaaac
ttagcttggg
gcatacattt
gttacctcct
agcagaggga
ctgacacgtc
agctccgtga
ggaaacggcc
tagatttaca
tctttaatct
gctgagattc
catcgtataa
aacccttttc
tcaatattcc
cgttaaggag
actattctag
agactttctt

cagtgtggag

sapiens

€9g9999cggg
gatatcgggt
aatgatggat
taccecggttc
tgctgtagat
aaggtgtagt
atttatgatt
actggcagga
tcgcttatat
caccggcacc
aaaagatgaa
agtctggcgt
gatcatagtt
ggcgtatagt
aaaagatttt
gaaaatcacc
gatatacatg
tgctcatctg
gtttccacca
tgctgcagaa
ctctacatgt
gctgaaagag
tcactatgtt
tgtaggcaca
tgggtttcag
ggttggtgcc
ttatattaat
actgttgtat
ccagcactca
ggttcaagcg
ggttactggg
tttagacaat
tttttgcgag
gattgagagg
gttcgtgatt
ccaactgctt
cctgagttta
aacaacagat
tecgtgtcatg
tttccgacat
gaaactgcgt
tctagctact
tgacaatgag
ttctagactt
ttccatccca
agataacctg
ttecccctatce
ttaatgaaaa
tctgctgaag

agtgtcttcc
gagacagtga
gtatctaaca
attttgtggt
trrttgttac
ataatgtttg
ataaacttag
ctttgtatag
tgcctaccca
gtgaaccatc
tcctagggaa
gcctcacttg
cctcttttat
ctggttcggg
cacaatatga
tacagttagg
tgaatgaaat
atgggccttt
aacttgcatg
tgtaaacaaa
atteccttgte

gccaggctat
ggcggctegg
caagctagat
agcctggcetc
gaagaagaaa
ggaagtatct
ggctacttgg
accgagtctc
tgggatgacc
atcaagctgc
aatcttgcegt
gatcaacatt
gataagaacg
aaggctgcaa
gaggatttat
tttgcagaaa
gaccagacta
gggacaggtg
tctcggtcat
aagctgtttg
aggatggtaa
ataaaaattc
gtagttgggg
gctctcctat
cccagcagaa
actgaatggc
ctggataaag
acgcttattg
ggctggagtg
attctcctgce
caatttctat
gctgctttcc
gacacagatt
attcctgagt
aaactaaccc
tcatttgtga
cagtggctgt
ttcgggaatg
agagtggagt
gtcttctggg
aaacaaaata
tggactattc
ttttaaatgt
gtgctgatcg
tcatcttggt
tacttcaagt
tctagaattt
tgtcagaaac
gttgtaagtg

ataatgtata
tctccatatt
tgtatcccaa
cattaagcat
ctttatggtt
ctattgacaa
tgcggacaag
aaggtttggg
ttcgtggtga
attataaacg
aagttcatag
aatgtgtcac
cttggactga
tgttacgcac
atacagggca
gttgagttac
atcagactag
tggaggtaaa
acctttactg
tgatatgtec
tgatttaata

aaaccgccgg
gacggaggac
cagcattctc
ggcaagtaga
atgctgacaa
gctatgggac
gctattgtaa
cagtgaggga
tgaagagaaa
tgaatgaaaa
tgtatgttga
ttgttaagat
gtagacttgt
cagttactgg
acactcctgt
aggttgcaaa
aatttcccat
acccttacac
caggattgcc
ggaatatgga
cctcagaaag
ttaacatctt
cccagagaga
tgaaacttgc
gcattatctt
tagagggata
cggttcttgg
agaaaacaat
caatggtgcg
ctcagcctec
atcaggacag
ctttcettge
atccttattt
tgaacaaagt
atgatgttga
gggatctgaa
attctgcteg
ctgagaaaac
atcacttect
gcteceggetce
acggtgcttt
agggagcetgc
gatacccata
tgctaaattt
actactagat
taaagtgaat
taagtgcttt
cagttatgtg
gtcgettact
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aagaacaagg
ttcttcatgce
ctcctataat
gtaaaatgaa
tctccaggte
gtcattttaa
ttttaatcca
ggctgtggag
tcaattaaat
tgatgatcag
ggtctcttca
tactcacagt
catttagegt
acgtacttaa
tgcattttge
ttcctatcaa
tgacaagctc
ggataaaatg
tgttagctct
ttatcattgt
aaatdcttaa

ttaggggccg
gcgctagtgt
taacttgttt
tggcgataac
taacacaaag
tattgctgtg
aggggtagaa
ggagccagga
gttgtcggag
ttcatatgtc
aaatcaattt
tcaggtcaaa
ttacctggtg
taaactggtc
gaatggatct
tgctgaaagc
tgttaacgca
acctggattc
taatatacct
aggagactgt
caagaatgtg
tggagttatt
tgcatggggc
ccagatgttc
tgccagttygg
cctttecgtec
taccagcaac
gcaaaatatg
atcttggetc
tgaggagctg
caactgggcc
atattctgga
gggtaccacc
ggcacgagca
attgaacctg
ccaatacaga
tggagacttc
agacagattt
ctctcecctac
‘tcacacgctg
taatgaaacg
aaatgccctc
gcttccatga
tcagtagggc
gtctttagge
aaccacttaa
gtaatgggaa
aatgatctct
ttgagtgatc

tagtttttac
aatgacatct
tcecctatett
attactacaa
ctctacttaa
ctttatcaca
gaattgacct
aaggagagtc
gtaggtatga
ctgtttgtca
ggttcttagt
ctctttaatc
agctaagtga
atgaaagcat
agcagtgagt
gccagtacgt
ctggtcttga
aatgagttct
ttgaatgttc
ataaaagctg
acactga

ccatccecctc
tcttctgtgt
ggtggagaac
agtcatgtag
gccaatgtca
atcgtctttt
ccaaaaactg
gaggacttcc
aaactggaca
cctcgtgagg
cgtgaattta
gacagcgctc
gagaatcctg
catgctaatt
atagtgattg
ttaaatgcaa
gaactttcat
ccttecttea
gtccagacaa
ccctetgact
aagctcactg
aaaggctttg
cctggagetg
tcagatatgg
agtgctggag
ctgcatttaa
ttcaaggttt
gagtcttect
actgcagect
ggactacagg
agcaaagttg
atcccagcag
atggacacct
gctgcagagg
gactatgaga
gcagacataa
ttccgtgcta
gtcatgaaga
gtatctccaa
ccagctttac
ctgttcagaa
tctggtgacg
gaacagcagg
tacaaaacct
agcagctttt
aaaatgtcca
ctgectettt
ctgaatccta
ctccaacttc

Page 22

22/30

PCT/US2004/025268



WO 2006/022688

atttgatgct
ttccataagg
gatgggcttyg
aggttcaact
aaaagagggg
ataagcctcc
cagtttcagg
aaattttggc
tttattgttt
aattatcgga
aaaagcagca
acttaagggt
atttagagat
aatgctggtt
ggctgtggta
tcccattttg
gtcttccata
acagtgatct
taattttctt
cccaactecct
agcattgggt
gcttgggttt
tacatttata
acctcctata
agagggactt
acacgtctgc
tccgtgagtg
aacggcctce
atttacagcc
ttaatctcct
gagattcctg
cgtataacac
ccttttctac
atattcctga
taaggagatg
attctagaac
ctttectttgt
tgtggagatt

<210> 16

<211> 6896
<212> DNA
<213> Homo

<400> 16

gataaaaagc
gaacgtgggt
tceecgeece
ctgccgctga
aggcggcgac
tcceccactt
gtctectecc
cccagcctca
tgctgtcccc
ccctettgec
gggcgegegce
ctaccgctcc
cggctgegec
tgccgcgect
tacttcggct
gtgggagctc
aaatgtgact
agagattatg
gtgaggtcga
atgaaacagg
gagtatgctc
ggattcagca
tattggcaag
aatgtttaca
gatgacagct
gactrtgttt
gggaagaaca
ttttctgtag
cctectcttca
tctctacaga
gcacggtttg
attgcaattg

aaataggaga
aatgtagctg
ttttcttgcc
gttgattgca
accagaagcc
atttagttct
tgtttagttg
caaagtgtta
atttatcagt
agcagtgect
tctgctaata
tttagaaaac
gaattaaatt
ttcctaaatg
gtactcctgc
caaaatttcc
atgtataaag
ccatatgtta
catgcaatga
ataattccct
gggtaaattc
ttgttacctt
atgtttgcta
aacttagtgc
tgtatagaag
ctacccattc
aaccatcatt
tagggaaaag
tcacttgaat
cttttatctt
gttcgggrgt
aatatgaata
agttagggtt
atgaaatatc
ggcettttgg
ttgcatgacc
aaacaaatga
ccttgtctga

sapiens

tttcctcatt
gccecttgcta
cgeceececcacg
cccaggctca
tgcactcacg
cctectecag
agtgccgeeg
gacgctgegt
gceccgegeg
tgcececcggag
aggcggcggg
cggcttggcg
tcggteeccg
tcaacctaga
tcgeegtgoa
ccaaagcaaa
ggtcttctac
ccaaggatga
aacaggataa
agcgagagcc
catgtagatc
ttgattttac
gtcagcttat
gcatcaagta
atttgggtta
caggagttcc
tgtcctectt
ctgccactga
tggatcgtgg
gagcttcagg
gcagtgccat
ctgctccata

taccaggttg
gtttcctecat
aatgaggtct
ggaataaggc
aaagacttag
ttgttatttt
cagactcagt
atcttagggg
gacagagttc
tccataatta
aaacccaaca
agccgtcage
taattagggg
cagtgaattg
aaaattttat
agtacctttg
aacaaggtag
cactaagggt
catcttcaaa
atcttttagt
aaccactgta
tatggtttct
ttgacaagtc
ggacaagttt
gtttgggggc
gtggtgatca
ataaacgtga
ttcatagggt
gtgtcactac
ggactgacat
tacgcacacg
cagggcatgc
gagttacttc
agactagtga
aggtaaagga
tttactgtgt
tatgtcctta
tttaataaaa

tttaaacaac
ctcecgtgga
cctectcagg
ggagctgagg
gaagtacgct
ctccacagca
cggctctcag
ggagcggcgg
ctctgcgecc
ctgtceccggg
ccgegggeac
tccegegege
cggccteecg
cgtggacagt
tttcttegty
caccacccag
ccgceggtgc
tccattggaa
aattttggcc
tgttggaaca
acaagatatt
taaagctgac
ttcggatcaa
taataaccaa
ttctgtggct
aagagcagca
atacaatttt
cattaatgga
ctctgatggc
agacttccag
agctcctttg
tgggggtgaa

aaagaccttc
tcctgaaaga
gaaatggagg
cttaatatgt
tatattttct
tgtttcttcc
ttgtcagact
agagctttct
actataaatg
tgacagttat
gatactggaa
caaatgtaat
ttgctaagaa
tgaccaagtt
agctcagttt
tcacaatcct
tttttaccta
gtaagtaatt
gcttgaagat
tttagttgca
aaatgaaatt
ccaggtecctc
attttaactt
taatccagaa
tgtggggaag
attaaatgta
tgatcagctg
ctcttcaggt
tcacagtctc
ttagcgtagc
tacttaaatg
attttgcagc
ctatcaagcc
caagctcctg
taaaatgaat
tagctctttg
tcattgtata
tacttaaaca

agtcgcacgg
cgcgggtaga
tgctcagect
gcccctgeac
gagctectecc
gccteecggg
gcctgaggty
agccggagag
ctecgtcectg
ctagccgaga
tgggegectc
acttcggcga
cttcttctct
cctgeegagt
cccagegegt
cctgggattg
cagccaattg
tttaagtccc
tgtgccccat
tgetttette
gatgctgatg
agagtacttc
gtggcagaaa
ttagcaactc
gtcggagatt
aggactttgg
actggcgagc
gatgattatg
aaactccaag
acgacaaagc
ggagatctgg
gataaaaaag
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tccaaatgag
aacagttaac
tccttetget
taacctcagt
tttcctetgt
aaagcacatt
ttaaagaata
gtccttttgg
gtgttrtttt
actgtcggtt
gttttgcatt
tgaataaagt
gcgagcactg
ataaatcaat
atccaaggtg
aacacattat
ccacagtgtc
atcgggaaca
cgttagtatc
gaaacatttt
actacaaaat
tacttaatga
tatcacatta
ttgacctttt
gagagtcccc
ggtatgaata
tttgtcatag
tcttagtgtc
tttaatcttc
taagtgaaaa
aaagcatgtg
agtgagtctc
agtacgtgct
gtcttgagat
gagttctgtc
aatgttcttg
aaagctgtta
ctga

aagttcccgg
ttgggacgct
gaggccttcg
agacgcccag
ctgtagaagg
ccggctecte
cggcgcteac
aagcaaagga
gcggtegete
agagagcggc
gctggggcgy
tggcttttcc
cgggactcct
actctggecc
cttcccggat
tggaaggagg
aatttgatgc
atcagtggtt
tgtaccattg
aagatggaac
gacagggatt
ttggtggtcc
tcgtatctaa
ggactgcaca
tcaatggtga
gaatggttta
agatggctgc
cagatgtgtt
aggtggggca
tgaatggatt
accaggatgg
gaattgttta

atctaagcct
tttcagaaga
ggataaaatg
gtcatttatg
ccettecccc
gaaagagaac
atatgctgec
cactgagata
aatagaatat
ttttttaaat
tatggtcaac
tgaagctaag
accagataag
gtcacttaaa
taactctaat
cgggagcagt
tgtatcggag
gtgtttccca
taacatgtat
gtggtcatta
ttgaaattta
gatagtagca
tttgcatgtt
gacttaaagc
tgaaggtctg
agttcgaagc
ggcagttgga
acttacctag
agttttatct
ggtcatagct
gcatgttcat
ttcagaaaac
aacaggctca
gtcttctegt
atgattcact
aaattttaga
tgtgcaacag

cgggacaagg
ggaccgtatc
tccaggagcg
gtctcgggac
gcgectctec
ctccttccag
cccggceagtc
ccgtectgegce
cgaagctcag
cggcaagttt
ggggaggtgg
gccgeggega
gctacctctg
cgagggaagt
gtttcttcte
gcaggtccte
aacaggcaat
tggagcatct
gagaactgag
aaagactgtt
ttgtcaagga
tggtagcttt
atacgacccc
agctattrttt
tggcatagat
tatttatgat
atatttcgga
tattggagca
ggtctcagtg
tgaggtcttt
tttcaatgat
tatcttcaat
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ggaagatcaa
cgaagcatgc
ggatatccag
agaccagtta
aataaaacct
tgcttaaagg
cttttggata
tccccaagtc
ttgatagcgt
tttatggaat
cttaaccagt
gaagacaatg
tatattgggg
gcctacgaagd
cgaaacaatg
caggtggtat
cgtttcagtg
caaagctcaa
gttttagctg
ccaaactggg
cacatctatg
cagtggcctt
ggaccaatga
ttgcaaacaa
actaagcggg
cagtgcttga
tacgtaaagt
tattctctga
attgaggata
gcgeccatgc
ctggctgttt
caagaagaac
acttaactgc
atagatttaa
attggcatta
agacatacat
caagggatag
taaaatagta
tgttgttgtt
tcttttgtat
taaagacttt
taaacacata
ttttagtatg
tttattacat
aaaattagtt
tcataatgct
ttttagtctg
ttgagatagt
agttagtatt
actgagaatg
accccaactt
tctagcaata
atcagtctcg
gaaaaccttt
taaaagccac
tagaggaata
ctatttttgt
actgctgtcc
gttttaaaaa
gagctaatct
aggactctag
gagtatagat
taccaataaa
gccaccaatc
acagtcattt
tgettttgtg
attgaaagat
agttttgtat
tatggagaag
catgattaaa
actaccatat
atctgattca
ggtaagaaat
tttgagaaaa
tgtaattctg
tgtgttatga
aaactcaagt
tagtgaatca
agcgattttt

caggcttgaa
caccaagctt
acttaattgt
tcactgtaaa
gctcactgec
cagatggcaa
aactcaagca
actccaagaa
atctgcggga
atcggttgga
tcacgectge
tctgtaaacc
atgacaaccc
ctgagctcat
aagccttagce
gtgaccttgg
tgcaccagca
atctatttga
cagttgagat
agcacaagga
agctgagaaa
acaaatataa
actgcacttc
ctgaaaagaa
atcttgccct
agattgtctg
cattactgtg
agtcgtctge
tcaccaactc
ctgtgectgt
tggtatttgt
aagaaaggga
agtttttaag
actttcttca
accacaaaat
ttaataacat
tttttattca
cctecttecag
gttgttgttg
aggtacttaa
ataactgcat
catgatacca
aaaatctggt
ttttaacttg
ccataatcac
taaagccata
gctatttaca
tgcttatgca
aatttatttt
ggtcaagatc
tatgagtaat
gcatgatgtt
gctgtcagaa
taaacctttc
ataggtggca
tatgatttat
gcaattacat
tcattaggta
tgattgaaat
tgagaatata
acaaaacctt
ttttattagt
tttaaaattt
agtaagttag
ctgaaaatat
ccatctattc
gctgtaattt
aatagcatag
agtaatttga
tatcaaaaaa
ttgtgattta
gttttaagaa
attgatactg
atacatgtga
aatctgaaag
aactacttat
attaataaaa
‘tgaccctaag
gtaaggcaaa

cgcagtccca
tggctattca
aggagctttt
tgctggtctt
tggaacagct
aggagtactt
aaagggagca
catgactatt
tgaatctgaa
ttatagaaca
taacattagt
caagctggaa
tctgacattg
cgtttccatt
aagactttcc
aaacccaatg
gtcagagatg
caaagtaagc
aagaggagtc
gaaccctgag
caatggtcca
taataacact
agatatggag
tgacacggtt
cagtgaagga
ccaagttggg
gactgagact
ttcatttaat
cacattggtt
gtgggtgatc
aatgtacagg
gcagcttcaa
ttatgctaca
tgaggagtaa
gagaattata
agggtgactt
atgtatataa
ttactgtttc
ttgttttaaa
tgttaataca
gaacttggat
tccaaattct
agatcctatt
tataaatttt
aaatggctct
tggagttgga
gtataaaaaa
tatagtaagt
cctccattca
agtgagaaat
gcttggaata
acaggaatat
taacttctaa
tgaagttcgt
agttgtagtt
tcacagttcc
catgttgtac
atgataaata
ttatcttgec
ttcgtaaaat
ctattttagec
agcttgaaag
tttaagaaaa
tctataacaa
gttggataga
cttttatggc
agaaattaac
attttcctte
aagcctactt
ttgccctatg
ttgagaataa
aacatgaatg
atattgattt
gtcatttttt
gtaaaacaat
tcatagttaa
gagactttac
ggagagattt
cagaatttgt

tctcaaatcc
atgaaaggag
ggtgtagatc
gaagtgtacc
Ctcaaagttt
cccaggaaac
attcgacgag
tcaagggagg
tttagagaca
gctgctgata
cgacaggctc
gtttctgtag
attgttaagg
ccactgcagg
tgtgcattta
aaggctggaa
gatacttctg
ccagttgtat
tcgagtcctg
actgaagaag
agttcattca
ctgttgtata
atcaaccctt
gccgggcaag
gatattcaca
agattagaca
tttatgaata
gtcatagagt
accactaatg
attttagcag
atgggctttt
cctcatgaaa
tcttgaccca
aaatccaagg
tttgtcaacc
gtgtttttag
gacaggtagt
tgatttaatg
gcagtccaaa
tattacacta
ttttttaatc
tgcttttaat
acacttctgt
aggtcaaatc
tttgtgtaat
aattatttcc
agcattttta
attacattct
tgtacttttc
ctttacagtt
aaaactctta
tacctctgtt
aaggtatttt
tagtataaat
ttatatggct
tcaaggcctg
attagaaatg
tttcccttaa
atatctcata
aggagcacat
tttagtgaat
agcttaatca
atatttttat
attttaccct
aagtcactct
atctatctty
atgatatctt
aaaaaatgaa
tctgaagaaa
aaaactttaa
aaatccattt
aactagaaga
ttatataggt
ctgtttctct
tagtcaaaat
ttctcattaa
tggcttaaga
gtgtgataaa
aagttggcag
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ttgaagggca
ccacagatat
gagctatctt
ctagcatttt
cctgttttaa
ttaatttcca
cactgtttct
gactgatgca
aactcactcc
caacaggctt
acattctact
atagtgatca
ctcagaatca
ctgatttcat
agacagaaaa
ctcaactctt
tgaaatttga
ctcacaaagt
atcatatctt
atgttgggcc
gcaaggcaat
tcecttcatta
tgagaattaa
gtgagcggga
ctttgggttg
gaggaaagag
aagaaaatca
ttccttataa
tcacctgggg
ttctagcagg
ttaaacgggt
atggtgaagg
ctagaattag
ctttactgct
ttctecttat
gtatttaaat
gcctgattta
tacggaactt
tttggacctt
cagtttactt
actcatatgg
aacaaaggta
ttatattaaa
cttcaagcca
tgtttaattt
aaagcatatt
ttaaaatact
tagagtagag
cttatatttc
gacaggaacc
aggcaactca
taagcaaggt
tataagcagt
tacttttcta
ctgtagagtg
gggatgatga
gagagtttaa
ataattgact
atttcatgca
ttagttgagg
ttcaaaagta
tatgcagtaa
cctagggcca
aacagtttta
ttggcaaaag
aaagtaatct
aaattacctt
catttatata
atggtgggat
atctctaaaa
tgaaatgtaa
tattaaaaac
atttatttca
tttctcttaa
attattgcca
cacttacatt
gggctgtgaa
agtattgtat
atcttcctaa

gtgggctget
agacaaaaat
atacagggcc
aaatcaagac
tgttaggttc
ggtggaactt
ctacagcagg
gtgtgaggaa
aattactatt
gcaacccatt
tgactgtggt
aaagaagatc
aggagaaggt
cggggttgtc
ccaaactcgc
agctggtett
cttacaaatc
tgatcttget
tcttccgatt
agttgttcag
gctccatett
tgatattgat
gatctcatct
ccatctcatce
tggagttgct
tgcaatcttg
gaatcattcc
gaatcttcca
cattcagcca
attgttgcta
ccggecacct
aaactcagaa
caactttatt
gatagtgcta
aaataagttc
aataaaattt
ctactttata
tatttgttgt
agcaatcatg
ttcagaatac
tagaatttta
caatattttg
tccacaatat
acctatacta
cacctgaata
tattccattg
gtgtagttct
cagagttttt
caaaactgtt
tggacccctt
ctgatttact
aatgtgtaaa
tcaagttact
ggattattaa
gtgaaccttc
tcagttatac
tagctcttta
attttgctgt
caagttgact
tatacaaggt
atgggtcttg
gtatttttat
agtgttgcct
ccacctagta
tgttagaatt
tgtattggag
tatgaaatat
tctacaaaaa
ttttttttat
catttgaaat
aatttttatg
atttgacatt
gaattgatat
cgattatcac
tcattctacc
tccataaaga
agatttttga
ataatagatc
gttgcaaaat
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gtaatgatga
acccatctca
gaataattta
tggctggrtt

<210> 17

<211> 7456
<212> DNA
<213> Homo

<400> 17

gataaaaagc
gaacgtgggt
tccecgeece
ctgccgctga
aggcggcgac
tcccccactt
gtctectecce
cccagectca
tgctgtccce
ccctcettgec
gggcgcgege
ctaccgctcc
cggctgegec
tgccgegect
tacttcggct
gtgggagctc
aaatgtgact
agagattatg
gtgaggtcga
atgaaacagg
gagtatgctc
ggattcagca
tattggcaag
aatgtttaca
gatgacagct
gactttgttt
gggaagaaca
ttttctgtag
cctctetteca
tctctacaga
gcacggtttyg
attgcaattg
ggaagatcaa
cgaagcatgc
ggatatccag
agaccagtta
aataaaacct
tgcttaaagg
cttttggata
tccccaagtce
ttgatagcgt
tttatggaat
cttaaccagt
gaagacaatg
tatattgggg
gcctacgaag
cgaaacaatg
caggtggtat
cgtttcagtg
caaagctcaa
gttttagctg
ccaaactggg
cacatctatg
cagtggcctt
ggaccaatga
ttgcaaacaa
actaagcggg
cagtgcttga
tacgtaaagt
tattctctga
attgaggata
gcgececatgce
ctggctgttt
caagaagaac
acttaactgc
atagatttaa

gcttggtgga
atgtcacctt
aagaaaaaca
gaacgataga

sapiens

tttcctcatt
gcecttgeta
cgccecccacg
cccaggctca
tgcactcacg
cctectecag
agtgccgecg
gacgctgcegt
gcccegegeg
tgccccggag
aggcggcggg
cggcttggeg
tcggteceeg
tcaacctaga
tcgeegtgga
ccaaagcaaa
ggtcttctac
ccaaggatga
aacaggataa
agcgagagcec
catgtagatc
ttgattttac
gtcagcttat
gcatcaagta
atttgggtta
caggagttcc
tgtcctectt
ctgccactga
tggatcgtgg
gagcttcagg
gcagtgccat
ctgctccata
caggcttgaa
caccaagctt
acttaattgt
tcactgtaaa
gctcactgec
cagatggcaa
aactcaagca
actccaagaa
atctgecggga
atcggttgga
tcacgeetge
tctgtaaace
atgacaaccc
ctgagctcat
aagccttage
gtgaccttgg
tgcaccagca
atctatttga
cagttgagat
agcacaagga
agctgagaaa
acaaatataa
actgcacttc
ctgaaaagaa
atcttgecct
agattgtctg
cattactgtg
agtcgtctge
tcaccaactc
ctgtgectgt
tggtatttgt
aagaaaggga
agtttttaag
actttcttca

gaagaatgag
gtttgcattc
cctaaaattt
aatatgcagc

tttaaacaac
ctccecgtgga
cctcctcagg
ggagctgggg
gaagtacgct
ctccacagca
cggctctcag
ggagcgygcgg
ctctgcgecc
ctgtcccggg
ccgecgggeac
tccegegege
cggcctcecg
cgtggacagt
tttcttegty
caccacccag
ccgecggtge
tccattggaa
aattttggcec
tgttggaaca
acaagatatt
taaagctgac
ttcggatcaa
taataaccaa
ttctgtggcet
aagagcagca
atacaatttt
cattaatgga
ctctgatggc
agacttccag
agctecctttg
tgggggtgaa
cgcagtccca
tggctattca
aggagctttt
tgctggtctt
tggaacagct
aggagtactt
aaagggagca
catgactatt
tgaatctgaa
ttatagaaca
taacattagt
caagctggaa
tctgacattg
cgtttccatt
aagactttcc
aaacccaatg
gtcagagatg
Ccaaagtaagc
aagaggagtc
gaaccctgag
caatggtcca
taataacact
agatatggag
tgacacggtt
cagtgaagga
ccaagttggg
gactgagact
ttcatttaat
cacattggtt
gtgggtgatc
aatgtacagg
gcagcttcaa
ttatgctaca
tgaggagtaa

tcgttettgg
ttggatagct
gaaaaatgat
atgcaatata

agtcgcacgg
cgcgggtaga
tgctcagect
gcccctgeac
gagctctecce
gcctceeggg
gcctgaggtg
agccggaggg
ctcgtcectg
ctagccgaga
‘tgggcgectc
acttcggega
cttcttctct
cctgccgagt
cccagegegt
cctgggattyg
cagccaattg
tttaagtccc
tgtgccccat
tgctttettc
gatgctgatg
agagtacttc
gtggcagaaa
ttagcaactc
gtcggagatt
aggactttgg
actggcgagce
gatgattatg
aaactccaag
acgacaaagc
ggagatctgg
gataaaaaag
tctcaaatec
atgaaaggag
ggtgtagatc
gaagtgtacc
Ctcaaagttt
cccaggaaac
attcgacgag
tcaagggggy
tttagagaca
gctgctgata
cgacaggctc
gtttctgtag
attgttaagg
ccactgcagg
tgtgcattta
aaggctggaa
gatacttctg
ccagttgtat
tcgagtcctg
actgaagaag
agttcattca
ctgttgtata
atcaaccctt
gccgggcaag
gatattcaca
agattagaca
tttatgaata
gtcatagagt
accactaatg
attttagecag
atgggcetttt
cctcatgaaa
tcttgaccca
aaatccaagg
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aatacctatg
tgtatatgta
tgtaggatca
tgcttatatt

aagttccegg
ttgggacgct
gaggccticg
agacgcccag
ctgtagaagg
ccggcetectc
cggcgeteac
aagcaaagga
geggtegete
agagagcggce
gctggggcag
tggcttttcc
cgggactcct
actctggecc
cttcccggat
tggaaggagy
aatttgatgc
atcagtggtt
tgtaccattg
aagatggaac
gacagggatt
ttggtggtcc
tcgtatctaa
ggactgcaca
tcaatggtga
gaatggttta
agatggctgc
cagatgtgtt.
aggtggggca
tgaatggatt
accaggatgg
gaattgttta
ttgaagggca
ccacagatat
gagctatctt
ctagcatttt
cctgttttaa
ttaatttcca
cactgtttct
gactgatgca
aactcactcc
caacaggctt
acattctact
atagtgatca
ctcagaatca
ctgatttcat
agacagaaaa
ctcaactctt
tgaaatttga
ctcacaaagt
atcatatctt
atgttgggec
gcaaggcaat
tccttcatta
tgagaattaa
gtgagcggga
ctttgggttg
gaggaaagag
aagaaaatca
ttccttataa
tcacctgggg
ttctagcagg
ttaaacgggt
atggtgaagg
ctagaattag
ctttactgct

tgcagccact
gtagtttgat
atttgttggt
tcattt

cgggacaagg
ggaccgtatc
tccaggagceg
gtctcgggac
gcgcectctcec
ctccttecag
ccecggceagtc
ccgtctgege
cgaagctcag
cggcaagttt
ggggaggtgg
gccgeggega
gctacctctg
cgagggaagt
gtttcttcte
gcaggtcctc
aacaggcaat
tggagcatct
gagaactgag
aaagactgtt
ttgtcaagga
tggtagcttt
atacgacccc
agctattttt
tggcatagat
tatttatgat
atatttcgga
tattggagca
ggtctcagtg
‘tgaggtcttt
tttcaatgat
tatcttcaat
gtgggctgct
agacaaaaat
atacagggcc
aaatcaagac
tgttaggttc
ggtggaactt
ctacagcagg
gtgtgaggaa
aattactatt
gcaacccatt
tgactgtggt
aaagaagatc
aggagaaggt
cggggttgtc
ccaaactcgc
agctggtctt
cttacaaatc
tgatcttgct
tcttcegatt
agttgttcag
gctccatctt
tgatattgat
gatctcatct
ccatctcatc
tggagttgct
tgcaatcttg
gaatcattcc
gaatcttcca
cattcagcca
attgttgcta
ccggccacct
aaactcagaa
caactttatt
gatagtgcta
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attggcatta
agacatacat
caagggatag
taaaatagta
tgttgttgtt
tcttttgtat
taaagacttt
taaacacata
ttttagtatg
tttattacat
aaaattagtt
tcataatgct
ttttagtctg
ttgagatagt
agttagtatt
actgagaatg
accccaactt
tctagcaata
atcagtctcg
gaaaaccttt
taaaagccac
tagaggaata
ctatttttgt
actgctgtcc
gttttaaaaa
gagctaatct
aggactctag
gagtatagat
taccaataaa
gccaccaatc
acagtcattt
tgcttttatg
attgaaagat
agttttgtat
tatggagaag
catgattaaa
actaccatat
atctgattca
ggtaagaaat
tttgagaaaa
tgtaattctg
tgtgttatga
aaactcaagt
tagtgaatca
agcgattttt
gtaatgatga
acccatctca
gaataattta
atgaaattac
gtttgaacga
tatataatga
agtgcaatat
. gcctaatata
ttatttaccc
taccagtttt
aattaatttg
gagacagaaa
aaactggtac
aagcatatgg

<210> 18

<211> 4826
<212> DNA
<213> Homo

<400> 18

agtggcegtcg
gctccageec
agccatgggce
ttggctctgce
cacggtgccce
gccctgcagt
acacccgatt
ataacccaca
ccaaagtcac
tttctggaat
agaagagaga

accacaaaat
ttaataacat
tttttatteca
cctccttcag
gttgttgttg
aggtacttaa
ataactgcat
catgatacca
aaaatctggt
ttttaacttg
ccataatcac
taaagccata
gctatttaca
tgcttatgea
aatttatttt
ggtcaagatc
tatgagtaat
gcatgatgtt
gctgtcagaa
taaacctttc
ataggtggca
tatgatttat
gcaattacat
tcattaggta
tgattgaaat
tgagaatata
acaaaacctt
ttttattagt
tttaaaattt
agtaagttag
ctgaaaatat
ccatctattc
gctgtaattt
aatagcatag
agtaatttga
tatcaaaaaa
ttgtgattta
gttttaagaa
attgatactg
atacatgtga
aatctgaaag
aactacttat
attaataaaa
tgaccctaag
gtaaggcaaa
gctrggtgga
atgtcacctt
aagaaaaaca
ttaatactca
tagaaatatg
acttcttggg
aacaatgtaa
aacaaatatt
ctaaatggte
gaaacacttt
ctacctaata
atgaatctgt
agtgttctge
taccac

sapiens

gaactgcaaa
ggcccgaccce
ccttggagec
caggagccgg
cggcgecacc
gaattttgaa
caaagtgggc
gatccatttc
gctgaataca
ccaagcagaa
ctgggttatt

gagaattata
agggtgactt
atgtatataa
ttactgtttc
ttgttttaaa
tgttaataca
gaacttggat
tccaaattct
agatcctatt
tataaatttt
aaatggctct
tggagttgga
gtataaaaaa
tatagtaagt
cctccattca
agtgagaaat
gcttggaata
acaggaatat
taacttctaa
tgaagttcgt
agttgtagtt
tcacagttcc
catgttgtac
atgataaata
ttatcttgcc
ttcgtaaaat
ctattttagc
agcttgaaag
tttaagaaaa
tctataacaa
gttggataga
cttttatggc
agaaattaac
attttccttc
aagcctactt
ttgccctatg
ttgagaataa
aacatgaatg
atattgattt
gtcatttttt
gtaaaacaat
tcatagttaa
gagactttac
ggagagattt
Cagaatttgt
gaagaatgag
gtttgcattc
CcCtaaaattt
gtgttttgga
cagcatgcaa
agaggtactg
ccaaatctag
tgtattattt
cattctgcat
gaaatatcct
acatagaaag
tctaaaattt
ttgatttaca

gcacctgtga
gaccgcaccc
gcagcctete
agccctgeca
tggagagagg
gattgcaccg
acagatggtg
ttggtctacg
gtggggcacc
ttgctcacat
ccteccatea

tttgtcaacc
gtgtttttag
gacaggtagt
tgatttaatg
gcagtccaaa
tattacacta
ttttttaatc
tgcttttaat
acacttetgt
aggtcaaatc
tttgtgtaat
aattatttcc
agcattttta
attacattct
tgtacttttc
ctttacagtt
aaaactctta
tacctctgtt
aaggtatttt
tagtataaat
ttatatggct
tcaaggcctg
attagaaatg
tttcccttaa
atatctcata
aggagcacat
tttagtgaat
agcttaatca
atatttttat
attttaccct
aagtcactct
atctatcttg
atgatatctt
aaaaaatgaa
tctgaagaaa
aaaactttaa
aaatccattt
aactagaaga
ttatataggt
ctgtttctct
tagtcaaaat
ttctcattaa
tggcttaaga
gtgtgataaa
aagttggcag
tegttcttgg
ttggatagct
gaaaaatgat
gagtattcct
tatatgctta
aatctttgat
ataatttcaa
ttgttagcag
tgtatttcag
aaggtaactt
taaatatctt
gtaatttgct
acatgtaact

gcttgcggaa
ggcgectgec
ggcgetgetg
ccctggettt
ccgegtectg
gtcgacaaag
tgattacagt
cctgggactc
accaccgecc
ttcccaactc
gctgcccaga
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ttcteccttat
gtatttaaat
gcctgattta
tacggaactt
tttggacctt
cagtttactt
actcatatgg
aacaaaggta
ttatattaaa
cttcaagcca
tgtttaattt
aaagcatatt
ttaaaatact
tagagtagag
cttatatttc
gacaggaacc
aggcaactca
taagcaaggt
tataagcagt
tacttttcta
ctgtagagtg
gggatgatga
gagagtttaa
ataattgact
atttcatgca
ttagttgagg
ttcaaaagta
tatgcagtaa
cctagggcca
aacagtttta
ttggcaaaag
aaagtaatct
aaattacctt
catttatata
atggtgggat
atctctaaaa
tgaaatgtaa
tattaaaaac
atttatttca
tttctcttaa
attattgcca
cacttacatt
gggctgtgaa
agtattgtat
atcttcctaa
aatacctatg
tgtatatgta
tgtaggatca
tttagtttgt
tatttcattt
gtrttttgtc
agttgtcatt
gaaagagtga
gctggaaatg
ggaagctgtg
tgtggtcacc
aacttgattt
tgtgactgta

gtcagttcag
ctcgctegge
ctgctgetge
gacgccgaga
ggcagagctc
gacagcctat
caaaaggcct
cacctacaga
cccgecccat
ctctectgge
aaatgaaaaa

aaataagttc
aataaaattt
ctactttata
tatttgttgt
agcaatcatg
ttcagaatac
tagaatttta
caatattttg
tccacaatat
acctatacta
cacctgaata
tattccattg
gtgtagttct
cagagttttt
caaaactgtt
tggacccctt
ctgatttact
aatgtgtaaa
tcaagttact
ggattattaa
gtgaaccttc
tcagttatac
tagctcttta
attttgctgt
caagttgact
tatacaaggt
atgggtcttg
gtatttttat
agtgttgect
ccacctagta
tgttagaatt
tgtattggag
tatgaaatat
tctacaaaaa
ttttttttat
catttgaaat
aatttttatg
atttgacatt
gaattgatat
cgattatcac
tcattctacc
tccataaaga
agatttttga
ataatagatc
gttgcaaaat
tgcagccact
gtagtttgat
aaaaaggcag
tggttggctg
taatttctga
attgttctca
aatttagtaa
ttaagtgagg
aattattctt
tagtatatca
cacattgggt
gagttagtga
caataaacat

actccagccec
gtccccggec
aggtctccte
gctacacgtt
tgtgatttct
ttttcecteg
ctacggtttc
aagttttcca
caggcctceg
ctcagaagac
ggcccatttc

Page 26

26/30

60

120
180
240
300

420
480

600
660

PCT/US2004/025268



WO 2006/022688

Ctaaaaacct
tcactggcca
gatggctgaa
ctcacgctgt
taaccgatca
tggaaggaac
acaatgccgce
tgttcaccat
agagtttccc
gcacaacagc
atcccaccac
tgaaagtgac
tgaatgatga
tgaaaacagc
tgacgaatgt
atgtgctgga
ccgaggactt
ttatggaaca
atccggacac
tgaagaacag
ctggaacagg
aacctcgaac
atgcagacct
ccaactggac
tggccttaga
accaagtgac
ggaaggcaca
gaattcttgc
tggtcaaaga
atgaagaagg
‘tggacgctcg
ggtatcttcc
aagcggctga
aaggaagcgg
accaggacta
acggaggcgg
ggaaatgcag
tggggaaaaa
ttatagctct
ttttcccate
agaagaacaa
tttgtctecac
atataatttt

ggttcagatc
aggagctgac
ggtgacagag
gtcatccaac
gaatgacaac
ctctgtgatg
catcgcttac
taacaggaac
tacgtatacc
aacagctgtg
gtacaagggt
tgatgctgat
tggtggacaa
aaagggcttg
ggtacctrrt
tgtgaatgaa
tggcgtggge
gaaaataaca
tggtgccatt
cacgtacaca
gacacttctg
tatattcttc
tccteccaat
cattcagtac
ggtgggtgac
caccttagag
gcetgtcgaa
tttgctaatt
gcccttactg
aggcggagaa
gcctgaagty
ccgecctgec
tactgacccc
ttccgaaget
tgactacttg
cgaggacgac
aaatcacgtt
aaagagactg
aataagtttg
actctttaca
ctttagcatc
ttttaaaaag
ttaaaaaaaa

‘tgcctttttt
tgcaatcaca
ctcccaagta
tgagacgggg
tcccatcttg
tcceccaactce
cagtgatgtg
cagcctcett
aaactcctgg
atgagctgct
ctttgcccaa
tttgtgtctt
gcttecectet
tctgagtaag
gacttagaat
cttggagatg
atgattgagg
atgtgtttct
cttttgatga
gtgcacagaa
atgtggccct
tctttttatt
tagctttact
aattgtcttg
cactgtagtt
tggaaaagga
ttattaaaca

<210> 19

<211> 4816
<212> DNA
<213> Homo

<400> 19

agtggcgtcg
gctccagecc

CTttttttaa
gctcactgca
gctgggacca
tctcectgtg
gcctcccaga
cctgccattt
atcatagctc
tttatttttt
cctcaagcaa
gtgcccagec
gataggagtt
tgtctggcca
ttcatctcct
tgtgttcatt
agtgcctaaa
gcaggagagc
tgggtctacc
gacacaagat
tgtctacaga
aaccgagaat
aaagggggtt
taaatgtgaa
gtttctcaag
atttttcggc
ttgagtgtat
aaacaattca
attttgttaa

sapiens

gaactgcaaa
ggcecgaccec

aaatccaaca
acaccccctg
cctctggata
gggaatgcag
aagcccgaat
gaggtcacag
accatcctca
acaggagtca
ctggtggtte
atcacagtca
caggtgcctg
gcccccaata
tttgtcgtca
gattttgagg
gaggtctcte
gcccecatet
caggaaatca
tatcggattt
tccactcggg
gccctaatca
ctgatcctgt
tgtgagagga
acatctccct
aacgacccaa
tacaaaatca
gtcagcgtgt
gcaggattgc
ctgattctgc
cccccagagg
gaggaccagg
actcgtaacg
aatcccgatg
acagccccge
gctagtctga
aacgaatggg
taggggactc
gctggtggtt
gttagtgatg
tgttagaaaa
tggtggtgat
agaaggttca
aaggggagaa
tttgtgtgct
gacagggtct
gccttgtect
caggcatgca
ttacccagge
gtattgggat
tttaagagac
actgtaacct
tgtacagatg
tcettetgec
tccatgtttt
ctctgatgca
catcttgact
gagtatgtaa
aatgtttatt
gtgctgcage
ttgtcattga
tcatctctga
ccgtggtttg
aaatgctggc
attcaaaatt
agttgagggg
tttcaacttt
tgttttggag
agttcaagct
acatgtgtgg
agctgagaaa
accatt

gcacctgtga
gaccgcacce

aagacaaaga
ttggtgtctt
gagaacgcat
ttgaggatcc
tcacccagga
ccacagacgc
gccaagatcc
tcagtgtggt
aagctgctga
ctgacaccaa
agaacgaggc
ccccagegtg
ccacaaatcc
ccaagcagca
tcaccacctc
ttgtgcctcce
catcctacac
ggagagacac
ctgagctgga
tagctacaga
ctgatgtgaa
atccaaagcc
tcacagcaga
cccaagaatc
atctcaagct
gtgactgtga
aaattcctgce
tgctettgct
atgacacccg
actttgactt
acgttgcacc
aaattggaaa
cttatgattc
gctccctgaa
gcaatcgctt
gagagaggcg
tttcagctcce
cagttagtat
gtttcgactt
gtccaaaaga
cccagcacct
gtcagctact
tctgctecatt
cattctatcg
cccaggctca
ccactacgca
tggtctcaaa
tacagacatg
agtttcgctc
caaactctgg
gggtcttgct
ttggcccecc
aatatcaact
gaaattattg
aggtattgtc
cttgcaatgg
tagctctgaa
caaagacaga
gcctggcaat
aaattctgga
tactcaaagc
tgagctgaac
CCaaattttt
tagggggtag
tgacaatcaa
aaaaaaatca
atatcgaata
gtgctgataa
agtattctca

gcttgcggaa
ggcgectgec
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aggcaaggtt ttctacagca
tattattgaa agagaaacag
tgccacatac actctcttct
aatggagatt ttgatcacgg
ggtctttaag gggtctgtca
ggacgatgat gtgaacacct
tgagctccct gacaaaaata
caccactggg ctggaccgag
ccttcaaggt gaggggttaa
cgataatcct ccgatcttca
taacgtcgta atcaccacac
ggaggctgta tacaccatat
agtgaacaac gatggcattt
gtacattcta cacgtagcag
cacagccacc gtcaccgtgg
tgaaaagaga gtggaagtgt
tgcccaggag ccagacacat
tgccaactgg ctggagatta
cagggaggat tttgagcacg
caatggttct ccagttgcta
tgacaacgcc cccataccag
tcaggtcata aacatcattg
actaacacac ggggcgagtg
tatcattttg aagccaaaga
catggataac cagaataaag
aggggccgct ggcgtctgta
cattctgggg attcttggag
gtttcttcgg aggagagcgg
ggacaacgtt tattactatg
gagccagctg cacaggggec
aaccctcatg agtgtcccce
ttttattgat gaaaatctga
tctgctcgtg tttgactatg
ctcctcagag tcagacaaag
caagaagctg gctgacatgt
ggccccagac ccatgtgetg
cttcccttga gatgagtttc
agctttatac tctctccact
atttcttaaa gctttttttt
tacccaaatt ttaatattcc
tgcagatttt cttaaggaat
ctagttctgt tgttttgtgt
actacactgg tgtgtccctc
gccaggcetgg agtgcagtgg
agctatcctt gcacctcagc
tgactaattt tttaaatatt
ctcctggget caagtgatcc
agccactgca cctgeccage
catcgcccag gectgggatg
ggctcaagca gtrctcccac
atgttgccca agctggtctt
aaagtgctgg gattgtgggc
ctcactcctg aattcagttg
ggctctttta gggtaagaag
tactctgaag acctttaatg
gcagctatcc agtgacttgt
gcaagagtga tatactccag
gcggaactat gaaaagtggg
ttagcaaact gatgctgagg
aggaatggag gagtctcaac
ccagaatccc caagtgcectg
acatttgcce aattccaggt
ttcttaggag caagaagaaa
tgaggatctt gatttggatc
agaaaagact tttgttgaaa
accctgcaat cactttttgg
tagttctgtg tagagaatgt
ttgtgtattt tctttggggg
aagatgcatt tttataaatt

gtcagttcag actccagccc
ctcgctegge gtcecccggec
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agccatgggc
ttggctctge
cacggtgecc
ttgcaccggt
agatggtgtg
ggtctacgcc
ggggcaccac
gctcacattt
tccecatcage
atccaacaaa
acccecctgtt
tctggataga
gaatgcagtt
gcccgaattc
ctctgtgatg
catcgcttac
taacaggaac
tacgtatacc
aacagctgtg
gtacaagggt
tgatgctgat
tggtggacaa
aaagggcttg
ggtacctttt
tgtgaatgaa
tggcgtgggce
gaaaataaca
tggtgccatt
cacgtacaca
gacacttctg
tatattcttc
tcctcccaat
cattcagtac
ggtgggtgac
caccttagag
gcctgtcgaa
tttgctaatt
gcccttactg
aggcggagaa
gcctgaagtg
ccgeectgec
tactgacccc
ttcecgaaget
tgactacttg
cgaggacgac
aaatcacgtt
aaagagactg
aataagtttg
actctttaca
ctttagcatc
ttttaaaaag
ttaaaaaaaa
ttttttttaa
gctcactgca
gctgggacca
tcteectgtg
gcectcccaga
cctgecattt
atcatagctc
tttatttttt
cctcaagcaa
gtgcccagec
gataggagtt
tgtctggcca
ttcatctcct
tgtgttcatt
agtgcctaaa
gcaggagagc
tgggtctacc
gacacaagat
tgtctacaga
aaccgagaat
aaagggggtt
taaatgtgaa
gtttctcaag
atttttcggc
ttgagtgtat
aaacaattca
attttgttaa

ccttggagec
caggagccgg
cggcgeeacc
cgacaaagga
attacagtca
tgggactcca
caccgceecce
cccaactcct
tgcccagaaa
gacaaagaag
ggtgtcttta
gaacgcattg
gaggatccaa
acccaggagg
gaggtcacag
accatcctca
acaggagtca
ctggtggttc
atcacagtca
caggtgcctg
gcccccaata
tttgtcgtca
gattttgagg
gaggtctctc
gcccecatcet
caggaaatca
tatcggattt
tccactcggg
gccctaatca
ctgatcctgt
tgtgagagga
acatctccct
aacgacccaa
tacaaaatca
gtcagcgtgt
gcaggattgc
ctgattctge
ccceccagagg
gaggaccagg
actcgtaacg
aatcccgatg
acagccccgce
gctagtctga
aacgaatggg
taggggactc
gctggtagtt
gttagtgatg
tgttagaaaa
tggtggtgat
agaaggttca
aaggggagaa
tttgtgtgct
gacagggtct
gccttgtect
caggcatgca
ttacccaggce
gtattgggat
tttaagagac
actgtaacct
tgtacagatg
tcettetgec
tccatgtttt
ctctgatgea
catcttgact
gagtatgtaa
aatgtttatt
gtgctgcage
ttgtcattga
tcatctctga
ccgtggtttg
aaatgctggc
attcaaaatt
agttgagggg
tttcaacttt
tgttttggag
agttcaagct
acatgtgtgg
agctgagaaa
accatt

gcagcctctc
agccctgeca
tggagagagg
cagcctattt
aaaggcctct
cctacagaaa
cgccecatca
ctcctggect
atgaaaaagg
gcaaggtttt
ttattgaaag
ccacatacac
tggagatttt
tctttaaggg
ccacagacgc
gccaagatcc
tcagtgtggt
aagctgctga
ctgacaccaa
agaacgaggc
ccccagegtyg
ccacaaatcc
ccaagcagca
tcaccacctc
ttgtgcctece
catcctacac
ggagagacac
ctgagctgga
tagctacaga
ctgatgtgaa
atccaaagcc
tcacagcaga
cccaagaatc
atctcaagct
gtgactgtga
aaattcctgce
tgctcttgct
atgacacccg
actttgactt
acgttgcacc
aaattggaaa
cttatgattc
gctccctgaa
gcaatcgctt
gagagaggcg
tttecagctcc
cagttagtat
gtttcgactt
gtccaaaaga
cccagcacct
gtcagctact
tctgctcatt
cattctatcg
cccaggcetca
ccactacgcea
tggtctcaaa
tacagacatg
agtttecgcte
caaactctgg
gggtcttgct
ttggccecccc
aatatcaact
gaaattattg
aggtattgtc
cttgcaatgg
tagctctgaa
caaagacaga
gcctggecaat
aaattctgga
tactcaaagc
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tagggggtag
tgacaatcaa
aaaaaaatca
atatcgaata
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agtattctca

ggcgctrgetyg
ccctggettt
ccgegtectg
ttccctcgac
acggtttcat
gttttccacc
ggcctcegtt
cagaagacag
cccatttect
Cctacagcatc
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gatcacggta
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ggaggctgta
agtgaacaac
gtacattcta
cacagccacc
tgaaaagaga
tgcccaggag
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cagggaggat
caatggttct
tgacaacgcc
tcaggtcata
actaacacac
tatcattttg
catggataac
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cattctgggg
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ggccccagac
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gccaggcetgg
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agccactgca
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atgttgccca
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ctcactcctg
ggctctttta
tactctgaag
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gcaagagtga
gcggaactat
ttagcaaact
aggaatggag
ccagaatccc
acatttgccc
ttcttaggag
tgaggatctt
agaaaagact
accctgcaat
tagttctgtg
ttgtgtattt
aagatgcatt
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ctgctgctge
gacgccgaga
ggcagagtga
acccgattca
aacccacaga
aaagtcacgc
tctggaatcc
aagagagact
aaaaacctgg
actggccaag
tggctgaagg
cacgctgtgt
accgatcaga
gaaggtgctc
gtgaacacct
gacaaaaata
ctggaccgag
gaggggttaa
ccgatcttca
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tacaccatat
gatggcattt
cacgtagcag
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gtggaagtgt
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ccagttgcta
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gcctgggatg
gttctcccac
agctggtctt
gattgtgggc
aattcagttg
gggtaagaag
acctttaatg
agtgacttgt
tatactccag
gaaaagtggag
gatgctgagg
gagtctcaac
caagtgcctg
aattccaggt
caagaagaaa
gatttggatc
tttgttgaaa
cactttttgg
tagagaatgt
tctttgggag
tttataaatt

aggtcteccte
gctacacgtt
attttgaaga
aagtgggcac
tccatttett
tgaatacagt
aagcagaatt
gggttattcc
ttcagatcaa
gagctgacac
tgacagagcc
catccaacgg
atgacaacaa
ttccaggaac
acaatgccgc
tgttcaccat
agagtttccc
gcacaacagc
atcccaccac
tgaaagtgac
tgaatgatga
tgaaaacagc
tgacgaatgt
atgtgctgga
ccgaggactt
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atccggacac
tgaagaacag
ctggaacagg
aacctcgaac
atgcagacct
ccaactggac
tggccttaga
accaagtgac
ggaaggcaca
gaattcttgc
tggtcaaaga
atgaagaagg
tggacgctcg
ggtatcttcc
dagcggctga
aaggaagcgg
accaggacta
acggaggcgg
ggaaatgcag
tggggaaaaa
ttatagctct
ttttcccatc
agaagaacaa
tttgtctcac
atataatttt
tgectttttt
tgcaatcaca
ctcccaagta
tgagacgggg
tccecatcettg
tccccaactc
cagtgatgtg
cagcctectt
aaactcctgg
atgagctgct
ctttgcccaa
tttgtgtett
gctteectct
tctgagtaag
gacttagaat
cttggagatg
atgattgagg
atgtgtttct
cttttgatga
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cactgtagtt
tggaaaagga
ttattaaaca
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<210> 20

<211> 4633

<212> DNA

<213> Homo sapiens

<400> 20
agtggcgtcg gaactgcaaa gcacctgtga gcttgcggaa gtcagttcag actccagccc 60
gctccagece ggeccgacce gaccgcacce ggegectgee ctegetegge gtccccggece 120
agccatgggc ccttggagcc gcagcctctc ggecgetgctg ctgetgectge aggtctccte 180
ttggctctge caggagccgg agccctgeca ccctggettt gacgccgaga gctacacgtt 240
cacggtgccc cggcgccacce tggagagagg ccgegtcctg ggcagagtga attttgaaga 300
ttgcaccggt cgacaaagga cagcctattt ttccctcgac acccgattca aagtgggcac 360
agatggtgtg attacagtca aaaggcctct acggtttcat aacccacaga tccatttctt 420
ggtctacgcc tgggactcca cctacagaaa gttttccacc aaagtcacgc tgaatacagt 480
ggggcaccac caccgccccc cgcecccatca ggectecgtt tctggaatce aagcagaatt 540
gctcacattt cccaactcct ctcctggcct cagaagacag aagagagact gggttattcc 600
tcccatcage tgcccagaaa atgaaaaagg cccatttcct aaaaacctgg ttcagatcaa 660
atccaacaaa gacaaagaag gcaaggtttt ctacagcatc actggccaag gagctgacac 720
accccctgtt ggtgtcttta ttattgaaag agaaacagga tggctgaagg tgacagagcc 780
tctggataga gaacgcattg ccacatacac tctettctct cacgctgtgt catccaacgg 840
gaatgcagtt gaggatccaa tggagatttt gatcacggta accgatcaga atgacaacaa 900
gcccgaattec acccaggagg tctttaaggg gtctgtcatg gaaggtgctc ttccaggaac 960
ctctgtgatg gaggtcacag ccacagacgc ggacgatgat gtgaacacct acaatgccgc 1020
catcgcttac accatcctca gccaagatcc tgagctccct gacaaaaata tgttcaccat 1080
taacaggaac acaggagtca tcagtgtggt caccactggg ctggaccgag agagtttccc 1140
tacgtatacc ctggtggttc aagctgctga ccttcaaggt gaggggttaa gcacaacagc 1200
aacagctgtg atcacagtca ctgacaccaa cgataatcct ccgatcttca atcccaccac 1260
gggcttggat tttgaggcca agcagcagta cattctacac gtagcagtga cgaatgtggt 1320
accttttgag gtctctctca ccacctccac agccaccgtc accgtggatg tgctggatgt 1380
gaatgaagcc cccatctttg tgcctcctga aaagagagtg gaagtgtccg aggactttgg 1440
cgtgggccag gaaatcacat cctacactgc ccaggagcca gacacattta tggaacagaa 1500
aataacatat cggatttgga gagacactgc caactggctg gagattaatc cggacactgg 1560
tgccatttec actcgggctg agctggacag ggaggatttt gagcacgtga agaacagcac 1620
gtacacagcc ctaatcatag ctacagacaa tggttctcca gttgctactg gaacagggac 1680
acttctgcetg atcctgtctg atgtgaatga caacgccccc ataccagaac ctcgaactat 1740
attcttctgt gagaggaatc caaagcctca ggtcataaac atcattgatg cagaccttcc 1800
tcccaataca tcetcccttca cagcagaact aacacacggg gcgagtgeca ‘actggaccat 1860
tcagtacaac gacccaaccc aagaatctat cattttgaag ccaaagatgg ccttagaggt 1920
gggtgactac aaaatcaatc tcaagctcat ggataaccag aataaagacc aagtgaccac 1980
cttagaggtc agcgtgtgtg actgtgaagg ggccgctggc gtctgtagga aggcacagec 2040
tgtcgaagca ggattgcaaa ttcctgccat tctggggatt cttggaggaa ttcttgcttt 2100
gctaattctg attctgctgc tcttgctgtt tcttcggagg agagcggtgg tcaaagagcc 2160
cttactgccc ccagaggatg acacccggga caacgtttat tactatgatg aagaaggagg 2220
cggagaagag gaccaggact ttgacttgag ccagctgcac aggggcctgg acgctcggec 2280
tgaagtgact cgtaacgacg ttgcaccaac cctcatgagt gtcccccggt atcttccccg 2340
ccctgeccaat cccgatgaaa ttggaaattt tattgatgaa aatctgaaag cggctgatac 2400
tgaccccaca geccecgectt atgattctct getcgtgttt gactatgaag gaagcggttc 2460
cgaagctgct agtctgagct ccctgaactc ctcagagtca gacaaagacc aggactatga 2520
ctacttgaac gaatggggca atcgcttcaa gaagctggct gacatgtacg gaggcggcga 2580
ggacgactag gggactcgag agaggcgggc cccagaccca tgtgctggga aatgcagaaa 2640
tcacgttgct ggtggttttt cagctccctt cccttgagat gagtttctgy ggaaaaaaaa 2700
gagactggtt agtgatgcag ttagtatagc tttatactct ctccacttta tagctctaat 2760
aagtttgtgt tagaaaagtt tcgacttatt tcttaaagect tttttttttt tcccatcact 2820
ctttacatgg tggtgatgtc caaaagatac ccaaatttta atattccaga agaacaactt 2880
tagcatcaga aggttcaccc agcaccttge agattttctt aaggaatttt gtctcacttt 2940
taaaaagaag gggagaagtc agctactcta gttctgttgt tttgtgtata taatttttta 3000
aaaaaaattt gtgtgcttct gctcattact acactggtgt gtccctectge cttttttttt 3060
tttttaagac agggtctcat tctatcggcec aggctggagt gcagtggtgc aatcacaget 3120
cactgcagcc ttgtcctccc aggctcaagce tatccttgca cctcagectce ccaagtaget 3180
gggaccacag gcatgcacca ctacgcatga ctaatttttt aaatatttga gacggggtct 3240
ccctgtgtta cccaggctgg tctcaaactc ctgggctcaa gtgatcctcc catcttggec 3300
tcccagagta ttgggattac agacatgagC cactgcacct gcccagcectcec ccaactccct 3360
gccatttttt aagagacagt ttcgctccat cgcccaggcc tgggatgcag tgatgtgatc 3420
atagctcact gtaacctcaa actctggggc tcaagcagtt ctcccaccag cctecttttt 3480
atttttttgt acagatgggg tcttgctatg ttgcccaage tggtcttaaa ctcctggect 3540
caagcaatcc ttctgecttg geccccccaaa gtgctgggat tgtgggcatg agctgctgtg 3600
cccagectce atgttttaat atcaactctc actcctgaat tcagttgctt tgcccaagat 3660
aggagttctc tgatgcagaa attattgggc tcttttaggg taagaagttt gtgtctttgt 3720
ctggccacat cttgactagg tattgtctac tctgaagacc tttaatggct tccctctttc 3780
atctcctgag tatgtaactt gcaatgggca gctatccagt gacttgttct gagtaagtgt 3840
gttcattaat gtttatttag ctctgaagca agagtgatat actccaggac ttagaatagt 3900
gcctaaagtg ctgcagccaa agacagagcg gaactatgaa aagtgggctt ggagatggca 3960
ggagagcttg tcattgagcc tggcaattta gcaaactgat gctgaggatg attgaggtgg 4020
gtctacctca tctctgaaaa ttctggaagg aatggaggag tctcaacatg tgtttctgac 4080
acaagatccg tggtttgtac tcaaagccca gaatccccaa gtgcctgett ttgatgatgt 4140
ctacagaaaa tgctggctga gctgaacaca tttgcccaat tccaggtgtg cacagaaaac 4200
Ccgagaatatt caaaattcca aatttttttc ttaggagcaa gaagaaaatg tggccctaaa 4260
gggggttagt tgaggggtag ggggtagtga ggatcttgat ttggatctct ttttatttaa 4320
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atgtgaattt caacttttga caatcaaaga
tctcaagtgt tttggagaaa aaaatcaacc
tttcggcagt tcaagctata tcgaatatag
agtgtataca tgtgtgggtg ctgataattg
caattcaagc tgagaaaagt attctcaaag
ttgttaaacc att
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aaagactttt gttgaaatag ctttactgtt 4380
ctgcaatcac tttttggaat tgtcttgatt 4440
ttctgtgtag agaatgtcac tgtagttttg 4500
tgtattttct ttgggggtag aaaaggaaaa 4560
atgcattttt ataaatttta ttaaacaatt 4620
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